Soil Survey

Seriss 1832, No. 31. Issned November 1938

Franklin County
Pennsylvania

By
HOWARD WILLIAM HIGBEE, in Charge
and R. R. FINLEY
United States Dapartment of Agriculture
and
R, 8. LONG and ]. C. BRYANT
Pennsylvania State Collegs

UNITED STATES DEPARTMENT OF AGRICULTURE
BUREAU OF CHEMISTRY AND SOILS
In gooperation with the
Pennsylvania State College, School of Agriculture
and Experiment Station

For sule by the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Price 50 ceuts



BUREAU OF CHEMISTRY AND SOILS

HENRY G. ENIGHT, Ohlef
W. W. SKINNER, Adesiotant Ohiof
F. L. TEUTON, Ohlef, Information Division

Sonr, Survey DivisioNn

CHARLES B. KBLLOGG, Ohief
MARK BALDWIN, Inspestor, Distriot 1
J. W. MCKERICHER, in Oharge Map Drafting

COOPERATION
PENNSYLVANIA STATE CoOLLEGR
SOHOOL op AGRICULTURE AND HXPEBIMENT STATION

R. L, WATTS, Director
F. D. GARDNER, Head, Department of Agronomy
AUSTIN L. PATRICK, State Soil Survey Leader

CONTENTS
Page Page
- 1{ Bofls and crops—Oontinued.
6| Holls suitable for asrioulturo—conunuod
8 grlox;l umd et:inlln of the mountain lands—
otin
17 Amberson shalg loam.....caecae-.. coens 0%
20 Asho gravelly allt leam................ 4
2 Asho gravelly silt léam, heavy-subsail g
Hagerstown sﬂt loam, shaly phass. 3 M':)ntalto silt loam....... .- 48
Hagerstown silt loam, yellow phase..... 23 Montalto stony loam . 45
town silt loam, light-colored 7 Ohaudlar gmvellylloam * @
Hggemaown sllt losm, golluvial phase.. B 8ofls of theg:nt bottoms and terracas..... 40
wh silty clay Joam.. . eeeene o % Holaton silt loam....eeeecereanen 47
Hagerstown sty clay loun. shaly phnse % Holston silt loam, brown phass 48
wu ty clay loam, yellow Holston sandy loam 8
» nxalrlllela sllt hm:ﬁ"" g
................ ville oam..
rswwn stony nﬂty clay loam....... Hnntln on 8! &. ........ 1]
...................... OMIo ty olay oam..... 4«
:llg sllt loam oolluvial phase.. 28 Warners silt loam......
mt loam. slope °(!nuu;e X Moshannon silt loam..
Duﬂlel ellt loam, erad n Pope fine sandy lpam............ 81
Duffleld very ine sandy Ioam. 7 Po?a silt loam.,. 51
d very fine sandy loam, llope Phllo sm loam 81
2 P mmx1 dark-oolored phass..... 62
anntown cherty sllt loam............. 23 Philo velly oam.................... 53
Rydoer silty clay loam.....cccceeeceunee 29 Al 83
arrill 80 83
80 88
81 54
gllt loam 83 54
Berks silt loam. colinvial phase . 8 85
Berks sflt loam, rolling phass.____..... 84 56
Berks nflt Joam, haavy-subsoﬂ phase.... 85 87
Borks shale J; 35 81
gl °.i? j 3|  Dokalh ony thavse saady Ioam o 8
n shale loam ny coarse loam._......
§ shale loam, b; 38 Dekalb stony fine m:%n 4 compact-subsoil
Bous ovalopod ttom old mvelly dopoalta. 88 phase 80
mv y fino sandy loam..... 87 Iahew ston loam...-.-....-.-......... 60
Lyoomlns cobb) ‘y sandy leam..._...... 87 Lycoming 8 n mndy oam....... 6l
b y sandy loam, yallow- . ohkad%le stony g
ston
Lyeomlns Ioam gand 88 Roush szo;y lantf (Denlb sofl mam_ 63
%ymm!ns mve | all.tul loam, % Land asﬂonl hods @
u.sea emeponemee
89| General farming lands and thelr Wanas. 63
Buoham gravelly loam_._..-.. ecreva-s 40 63
Amberson gravelly loam......ccoceeceee €0 ds and their managemsent. ........
Mnrrlll gravelly ooarse sandy loam, deap a ;);:mﬂmll:ll:y of soll types aoccording to ;g
nolat.an cobbly sandy leam.......... @ orpholon and genasia of 80{18eaeecccscancees 82
oultural sofls of the mountaln iands.. € |Summary. (]
w gravelly sandy loam.....cc.-.. @ lemro aited. an
Lohow gravelly sandy leam, sialy pbass. 48 | Map.,



SOIL SURVEY OF FRANKLIN COUNTY,
PENNSYLVANIA

By HOWARD WILLIAM HIGBEE, in Charge, and R. R. FINLEY, United States Department
of Agriculture, and R. 8. LONG, and J. C. BRYANT,
Pennsylvania State College?

COUNTY SURVEYED

Franklin County is roughly triangular in shape and includes an
area of 766 square miles, or 490,240 acres, in the central-southern part
of Pennsylvania (fig. 1). Most of the county lies in that part of
the State known as the Cumberland Valley which constitutes the
northward continuation of the Shenandoah Valley of Virginia. The
southern boundary is
formed by the Penn- * e A Exuomen S

Ivania-Maryland

tate line and ex-
tends for a distance
of 34 miles.

Chambersburg, the
county seat, is mnear
the center of the
county and is ap-
¥roximately 52 miles

rom Harrisburg, 140
miles from Philadel-

phia, 77 miles from " v S
Baltlmore, and 92 IGURE 1. etc ma}g} unty, P: ocation o ran

miles from Washing-
ton, D. C. The nearness of Franklin County to these large cities
provides markets for the agricultural products.

Franklin County occupies part of the eastern edge of the Appala-
chian Valley division, which is the central division of the Appala-
chian geographic province (9).2 It comprises two_important
physiographic subdivisions—the Appalachian Valley Ridges and
the Cumberland Valley. South Mountain, which is a part of the
1]%!36 Ridge Mountains, is considered with the Appalachian Valley

idges.

The Cumberland Valley extends in a broad belt northward from
Potomac River through Franklin County, curving gradually east-
ward to Susquehanna River. This valley includes a large proportion
of the county extending from the foot of South Mountain on the
east to the foot of the Appalachian Valley Ridges on the west and
northwest. It ranges in width from 12 miles in the northern part

1The Greater Pennsylvania Council cooperated during the early part of this survey.
3 Italic numbers in parentheses refer to Literature Cited, p. 81.
1
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of the county to 25 miles at its southern edge. Path Valley, in the
northwestern part of the county, is similar to the Cumberland Valley
in many respects, except that 1t is much narrower, being only from
1 to 5 miles wide. Little Horse, Burns, and Amberson Valleys con-
nect with Path Valley from a northeast direction. Horse Valley
and Little Cove Valley are the next largest valleys but are generally
rather narrow, not more than 114 miles across at their widest parts.

The Cumberland Valley is a broad, gently rolling to smooth
plain, with scattered rounded hills rising 100 or more feet above
the valley level. It ranges in elevation from 550 to 900 feet above
sea level. The higher elevations are on the rounded hills and knolls
or on the plateau west of Chambersburg, which has a maximum width
of about 6 miles. This plateau is less elevated along the north-
eastern and southern borders of the county but contains deeply
incised, steep-sided streamways. A pronounced escarpment of about
150 feet- marks its eastern border, and its western border merges
into the main valley on the west with a gradual slope and no definite
boundary. It includes some rather flat topped tablelands, with
angular steep escarpments along drainage channels. It is almost
entirely underlain by massive beds of mud shales. In general, that
portion of the main valley underlain by limestone is lower than the
shale areas.

The most pronounced hills are Timber Hill south of Shippensburg,
Grindstone Hill, and other rather high hills between Chambersburg
and Mont Alto. A range of rather high rolling hills, with eleva-
tions of 850 to 1,100 feet, are near and northward from Waynesboro,
terminating west of Mont Alto.

The relief differs considerably in different parts of the valleys and
is largely an expression of the different degrees of resistance of the
under yinfr7 geological formations to weathering and erosion. In
general, the smoothest relief is on the lower upland elevations which
include those areas underlain by limestone. The valley slopes in
most places are gradual and rounded, with no sharp escarpments.
Different limestones have different degrees of hardness and weather
down unevenly. This condition is reflected in the choppy or jagged
relief of many of the limestone areas, where the hard limestones are
exposed and form areas known locally as “limestone reefs.”

arge areas of shales are exposed in the larger valleys. These
shales are very resistant to solution or chemical weathering but are
not resistant to physical weathering or erosion, and for this reason
the streams which head in the shale sections are deeply entrenched
in deep, narrow V-shaped valleys or canyons that have steep angular
sides, which become well rounded at the higher elevations or near
the top of the plateau. This condition gives the shale belts a rollin
type of relief. Conococheague Creek is deeply entrenched ung
follows a meandering course that is largely within the shale belts.

The shale sections are thoroughly dissected by a dendritic drainage
system, whereas the drainage pattern of the limestone sections is
very irregular and follows no definite direction or pattern other than
the natural courses of least resistance. Many of the drains in the
limestone sections are discontinuous, in many places entering under-
ground drainage systems. Many of these underground streams
emerge, giving rise to large springs, several of which are south and
east of Chambersburg and near Greencastle.
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The Appalachian Valley Ridges are the most prominent physio-
graphic features in the county. All these ridges rise to the same

eneral height of about 2,000 feet above sea level. They occupy a
ﬁelt, parallel with the western edge of the county, ranging 1n width
from 2 to 8 miles, being widest at the northern end where five moun-
tain ridges parallel one another, all crossini the county line in a
northeast-southwest direction. The tops of the Appalachian Valley
Ridges are all very sharp, rough, and rugged and extend for several
miles almost in a straight line. The slopes of these ridges are
steepest at the top and become less steep at the base, finally merging
into the valleys. In general, the slopes of the Appalachian Valle
Ridges are concave, and the valley floors are generally U-shaped.
Tuscarora Mountain is the highest and longest of this group of
ridges, extending almost the full length of the western boundary of
the county with only two breaks where streams have cut _channels
through it. The highest elevation in the county is on Big Moun-
tain, 2,450 feet, in the Tuscarora Mountain Range. Other outstand-
ing mountains in thii‘group are Jordans Knob, Parnell Knob, North
Mountain, and Blue Mountain, all of which are some distance east of
Tuscarora Mountain and face the Cumberland Valley.

Immediately east of Tuscarora Mountain in the northern section
of this group of Appalachian Valley Ridges is Path Valley, which
parallels Tuscarora Mountain for a distance of 23 miles. It is
widest at the northern end where it joins Amberson, Burns, and
Little Horse Valleys, which enter it from the northeast. This group
of valleys is 1,000 feet below the mountaintops and 300 feet higher
than the Cumberland Valley. Horse Valley is 13 miles long. Gun-
ter Valley is a northeastward continuation of Horse Valley. Be-
tween Little Mountain and North Mountain is Bear Valley, which
joins with Cumberland Valley northeast of Fort Loudon.

Several mountains extend into the southwestern corner of the
county from Maryland, the principal one being Cove Mountain, a
long and extremely sharp topped mountain that lies immediately
east of Tuscarora Mountain and terminates at Cape Horn and Hog-
back Mountain. Little Cove Valley lies between Tuscarora and
Cove Mountains and terminates in a point southwest of Cove Gap.

Only a small part of South Mountain is included in Franklin
County along the eastern side. This mountain is made up of a
series of irregular parallel ridges extending in a general northeast-
southwest direction. Most of the streams are deeply entrenched
and radiate outward from the main ridges. In contrast to the
mountains in the western gart, South Mountain has rounded ridge
tops and well-rounded and convex slopes, with the steeper slopes
nearer the base. The mountains in South Mountain range in eleva-
tion from 1,400 to 2,100 feet. Big Pine Flat, at the eastern edge of
the county, is the highest; and Snowy Mountain, the next highest, is
2,085 feet above sea level ﬁ.?).

The drainageways parallel the valleys for long distances and fol-
low in general the geologic formations that have offered the least
resistance to weathering and water erosion. The drainage of the
main valley flows in two general directions, the dividing ridge bein,
an approximately east-west line midway between Chambersburg an
Shippensburg. South of this line the greater portion of Franklin
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County drains into the Potomac River through Conococheague Creek,
Licking Creek, Little Antietam Creek, ang other smaller streams,
The northern part drains to the Susquehanna River, mainly through
Conodoguinet Creek.

Very few poorly drained areas or stagnant swamps occur. All
the streams are swift-flowing and are actively grading and deepen-
ing their channels. The bottoms of all the streams are lined with
large water-rounded gravel and cobbles. Nearer the mountains large
rounded stones and even boulders line the stream channels. The
average fall for West Branch Conococheague Creek is 16 feet a mile;
for East Branch Conococheague Creek, 14 feet; for Little Antietam
Creek, 20 feet; and for Conodoguinet Creek, 18 feet.

The native vegetation consists mainly of second-growth hardwood
forests, oak being the dominant tree. DBefore scltlement by white
men the Cumberland Valley was not entirely covered by forests.
The shale and some of the limestone belts were occupied by a mix-
ture of wild grasses, sedges, briers, and a scattered tree growth. In
addition to the wild grasses, laurel, plum, juniper, persimmon, hazel
bush, wild currant, gooseberry, blackberry, raspberry, spice bush,
sumac, strawberry, (é,wberry, and wintergreen occurred generally
throughout the grasslands and more open wooded areas. The main
tree growth along the streams was black walnut, oak, hickory, red
maple, sugar maple, cherry, locust, ash, elm, linden, and beech.

The mountain areas were covered with heavy, dense forests con-
sisting mainly of oaks and chestnut. Some scattered pines grew
among the hardwoods and were most abundant on the mountaintops
and on the talus deposits at the bases of the mountains. Some of
these talus slopes that were occupied by the shortleaf pine still retain
the name of “pineland.” After settlement and the discovery of iron
along the bases of the mountains about 1780, much of the virgin
forest was cut and converted into charcoal which was used in the
iron furnaces, and the larger timber was sawed into Inmber and
shipped to eastern markets. Today neither the iron nor lumber
business is of any commercial importance. The mountain forests
are practically all young trees consisting mainly of oaks, as the chest-
nut blight killed practically all chestnut trees in the county, and
many of the dead trees still remain in the forests. Many wild
flowers and shrubs, such as mountain-laurel, redbud, dogwood, rho-
dodendron, trailing-arbutus, some species of wild orchids, huckle-
berry, sweetfern, wild-indigo, fly poison, teaberry, rattlesnake-plan-
tain, pennyroyal, wintergreen, and cardinalflower, grow in the moun-
tains and along the streams.

The entire county is, in general, well supplied with potable water,
mainly from flowing streams, springs, and wells. The largest supply
of economic importance comes from streams that rise in the moun-
tains and flow across the valleys. All the larger towns depend on
these mountain streams as a source of water supply. These
streams also provide excellent water for livestock on many of the
farms through which they flow. In places the water from the
streams is diverted into millraces and used for power. The largest
hydroelectric power plant, at Roxbury, utilizes water diverted from
Conodoguinet Creek.
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According to local historians, Cumberland Valley before settle-
ment by white men was prized hunting ground of the Indians (2, 7, p.
140). Large game, especially deer and bears, were plentiful. ’f‘oday
bears are very scarce and are found only in the mountains in the west-
ern part of the county, but deer are still hunted in the mountains.
A few foxes, wildcats, raccoons, squirrels, rabbits, skunks, opossums,
beavers, minks, muskrats, weasels, and ground hogs are found in the
county. The wild turkey and the ruffed grouse are found in the
mountains; and pheasant and quail, in the valleys and lower moun-
tains. Wild ducks and geese are rarely seen and then only during
their migration seasons.

The Pennsylvania State Game Commission has established game
preserves in the State forests for the purpose of propagating and pre-
serving wild game, especially deer, pheasant, quail, rabbit, and
squirrel. One preserve 1s in Horse Valley, and another 1s near Snowy
Mountain in the South Mountain section.

The streams were originally well stocked with fish, trout being the
principal game fish. These streams, although frequently restocked
now contain very few sizable fish of any kind.

Franklin County, named in honor of Ben{lamin Franklin, was
organized as a unit September 9, 1784, from the southwestern part
of Cumberland County and extended to the present southern Pennsyl-
vania State line, Only a few changes have occurred in the boundary
line since that date.

The population, made up largely of descendants of Scotch, Irish,
and German settlers, has increased gradually at the rate of about 300
a year since 1820. The rural population has gradually decreased
at the rate of about 100 a year, but the urban or town population has
increased at the rate of about 350 a year since 1880. The increase in
urban population has been stimulated by the growth of manufactur-
ing industries. The 1930 Federal census reports the population as
65,010, comprising 26,943 urban and 88,067 rural. Of the rural popu-
lation, 17,990 are classed as rural farm and 20,077 as rural nonfarm.
The po%ulation consists of 97.3 percent native white, 0.7 percent
foreign-born white, and 2 percent Negro. Most of the Negroes live in
the towns, and very few are employed on farms.

Chambersburg has a population of about 13,700; Waynesboro, in
the southeastern corner, is the second largest town, with a population
of 10,000. Greencastle, near the center of the southern edge; Mercers-
burg, in the southwestern part; and Shippensburg, near the center of
the valley on the northeastern county line, the larger part of which
is in Cumberland County, all have populations of more than 2,500.

The county is well served by two main railroad lines which parallel
the valley. The Cumberland Valley Railroad, a part of the Pennsyl.
vania Railroad system, extends across the county through Green-
castle, Marion, Chambersburg, Scotland, and Shippensburg. The
Western Maryland (Altenwald Cut-off) line serves Waynesboro,
Chambersburg, and Shippensburg. At Marion the Southern Penn-
sylvania branches off to the west and serves Williamson, Lemasters,
Mercersburg, Fort Loudon, and Richmond Furnace in the southern
end of Path Valley. The Waynesboro Branch of the Cumberland
Valley Railroad connects Waynesboro, Quincy, Mont Alto, and
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Fayetteville with the main line of the Pennsylvania Railroad at
Scotland.

The county has a well-developed network of hard-surfaced all-
weather roads that serve practically every populated section. The
Lincoln Highway, United States Highway No. 30, crosses the county
in an east-west direction from Gettysburg through Caledonia,
Fayetteville, Chambersburg, St. Thomas, Fort Loudon, and over
Tuscarora Mountain. United States Highway No. 11 parallels the
Cumberland Valley, extending from Hagerstown, Md., through
Greencastle, Marion, Chambersburg, and hippensi)urg to Harris-
burg, Pa. Another important highway enters the county at Blue
Ridge Summit and Monterey and extends westward across the valley
through Waynesboro, Greencastle, Mercersburg, and over Tuscarora
Mountain to McConnellsburg, Fulton County, where it connects with
United States Highway No. 80. All the more important towns in
and near Franklin County are connected by paved highways. Sev-
eral years ago electric passenger railways connected Shippensburg,
Chambersburg, Marion, Greencastle, and Waynesboro, but these lines
have been abandoned as a result of competition by automobiles and
bus lines that operate on the paved roads between the larger towns.

Practically all the farms have available service from electric-light
and power-transmission lines. Telephones are widely used for com-
munication by both farmers and city residents. In 1932,® there were
3,550 farms in Franklin County, of which 1,760 had telephone service;
660, radios; 590, modern heating systems; 710, running-water systems;
360, bathrooms; and 1,120, electricity for ligi\t or power,

An excellent school system includes a number of consolidated rural
sonwols to which transportation is furnished by motor busses. Sev-
eral private schools and colleges are in the county. A State Teachers
College at Shippensburg 1s a State-supported institution. The
State Forestry Research Institute and State School of Forestry,
where forestry students from Pennsylvania State College receive
their preliminary forestry training, is at Mont Alto.

Nearly every community center has a large substantially built
church, which 1s generally well kept and well attended.

The industries include the manufacture of power-transmission ma-
chinery, flour-mill machinery, hydraulic and steam machinery,
threshing machines, tools, woolen textiles, hosiery, silk, paper, soap,
and ice cream and other dairy products, as well as planing mills,
foundries, milk plants, ice and cold-storage plants, canneries, and

flour mills,
CLIMATE

The climate of Franklin County is typical of south-central Penn-
sylvania, being continental or inland, with prevailing winds from
the west. The direction of the wind influences the humidity, as the
west winds are drying and the east winds are moist and humid.

The valleys are somewhat protected from strong winds and storms
by the mountain ranges. In general the strongest winds occur dur-

8 All 1932 data are from the Pennsylvania agricultural statistics.
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ing fall and winter, the late spring and summer months being rather
calm, with gentle breezes.

The summers are generally warm with bright sunshiny weather,
and the winters rather cloudy and damp but not extremely cold.
Data from the records of the Weather Bureau station at Chambers-
burg show the annual average summer temperature to be about 40°
warmer than the winter temperature.

Chambersburg weather records show the average annual rainfall
over a 14-year period ended 1935 to be 38.44 inches. This rainfall is
rather evenly distributed throughout the year, although occasional pe-
riods of drought have occurred during the summer and fall mont
During winter, snow sometimes covers the ground for months, and in
other years the snowfall is very light. Winter seldom sets in with
severity until the later part of December and commonly begins to
moderate in late February. Occasional periods of mild weather oc-
cur in winter, during which time farmers may be able to plow.
Near the end of February or early in March the snow generally dis-
appears, but rather heavy snowfall has occurred as late as April 28.
Late spring snows melt rapidly and cover the ground for only a few
days. ~Vegetation advances rather slowly and unevenly in different
years, and fruit blossoms are sometimes damaged by frosts during
April and early May.

The average frost-free season is about 160 days, extending from
May 5, the average date of the last killing frost, to October 12, the
average date of the first. Frost has been recorded at Chambers-
burg as late as June 1 and as early as September 27. In general,
the growing season is longest on the lower elevations and within the
valleys. Slight variations in temperature and rainfall occur within
the county. Fruit growers report that temperatures are slightlﬂ
warmer during winter and spring months along the bases of Nort
Mountain and Parnell Knob where the mountains protect the valley
from the cold west winds. Reports also indicate that fruit along
the bases of these mountains suffers slightly less from late spring
frosts than elsewhere in the county. The intermountain valleys
above Caledonia are the most outstanding late frost pockets. Farm-
ers report that the higher elevations on the low hills west of South
Mountain warm more slowly in spring, and crops are about a week
later than in other parts of the main valley; but this section is
reported to receive more rain in summer than the central or western
parts of the main valley or Path Valley.

The warm summers, abundant sunshine, and general absence of
dry, hot winds, are favorable to the production of high-quality fruits
and vegetables. At night cool air drains down into the valleys
from the mountains and aids in keeping the summer soil temperatures
low and in conserving soil moisture. Occasionally, dry periods dur-
ing late July, August, and early September reduce crop yields, espe-
cially corn, on the shallower soils of the valleys. The winter tem-
Eeratures only occasionally go below zero, and for this reason peach

uds generally go through the winters without appreciable dama%:a.
‘Wheat, rye, an Kentu(ﬁ(y bluegrass remain green throughout the
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winter. The soil is subject to alternate freezing and thawing all
through the winter, and this condition during wet winters sometimes
causes winter-killing of alfalfa and clover.

Table 1, compiled from the records of the United States Weather
Bureau station at Chambersburg, gives data representative of the
climatic conditions in Cumberland Valley.

TABLE 1.—Normal monthly, seasonal, and annual temperature and precipitation
at Chambersburg, Franklin County, Pa.

[Elevation, 580 feet]

Precipitation
Mean tem-
Month Total Total

perature Mean |8mount for [amount for |Snow, aver-

the driest |the wettest | age depth

year (1930) | year (1927)
°F. Inche Inches Inches Inches

December. ... caemcmccmmceim—m——aee 30 2.63 277 3.53 4.8
JAOUATY . ceeeeceeammccnecccmeen 28.9 2.73 185 1.87 8.7
February. 31 4 2 90 1.86 4 34 82
Winter. 31 8 26 618 874 2.5
March. 305 209 228 246 68
April e eeeeaenaee 50 1 309 228 508 1.8

ay- 60.7 3.65 1.68 304 0
Spring. 50.1 .73 6 24 10. 59 84

June 69. 4 41 3 61 4.71 0

July. 743 3 56 .60 5 58 0

August 718 8 96 .93 3 51 0

Summer. 718 11 63 5.14 13 80 0

September. . 66 1 2.92 119 .78 0

October..... 5290 32 27 7 64 0
November. - 41.9 2.70 .68 4 62 1.0
Fall. 536 8 82 2.04 13 02 10
Year_... 51 7 38 44 19 60 47 18 30.9

AGRICULTURAL HISTORY AND STATISTICS

Franklin County is among the older counties in the State of Penn-
sylvania. Its fertile soils attracted settlers as early as 1725. The
Cumberland Valley was the first section developed agriculturally,
followed by Path Valley and then by Little Cove Valley. Since its
organization, the county has ranked as one of the best agricultural
counties in the State. Its growth and development have been based
mainly on general farming, with cereals and hay as the important
crops, and on the feeding of livestock. In the early days, the farmers
grew mainly those crops which were needed to supply food for the
family or feed for livestock. As the county developed and roads
were opened, wheat became an important export grain crop. Corn
was grown 1n large (}uantities and fed to cattle and hogs, which
were fattened amf sold. A little later, a large number of small
water-power mills were built, where the wheat was ground into
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flour which was sold in eastern markets or exported, the bran and
middlings being used locally as feed for livestock. Since 1910, live-
stock feeding has largely given way to dairying. The growing of
fruit, especially apples and peaches, has become very important in
the last 20 years. The important crops grown previous to 1880
were corn, wheat, oats, rye, hay, and buckwheat; and beef cattle,
hogs, poultry, and some dairy products were produced.

The county has a land area of 490,240 acres, of which about 70
percent is in farms, the remainder being in forest or cut-over land.
About 71 percent of the land included in farms is classed as im-
proved. T%e early settlers recognized that great differences existed
in the agricultural soils of the county. The Scotch and Irish set-
tlers preferred the “shale lands” because they were less stony than
the other lands. The “limestone lands” not only were more stony,
but, before the introduction of clover, cultivated grasses, and im-
proved crop rotation systems, were badly washed and disfigured by
sheet and gully erosion.

Early historians (2; 7, p. 140) report that the county contained
180,000 acres of limestone land, 20,000 acres of pineland or a strip
2 miles wide along the foot of South Mountain, 160,000 acres of
shale land covered with luxuriant prairie, and 120,000 acres of
forest land.

The total number of farms in 1840 was 2,064.

Table 2 gives data on land and farm areas as reported by the
Federal census for the census years 1880-1935, inclusive,

TaBLE 2—Land and ferm areas in the census years, 1880 to 1935, inclusive,
in Franklin County, Pa.

Area Improved land

Infarms | Perfarm | Infarms | Perfarm

Number Percent Acres Percent Acres
602 3 73.8 A

1880.. 3, 79.2 106.0 3 7.8
1800, - e ececicmeccccmemmm—cececana- 3,205 74 8 100.0 79.9 87.1
1900. . 3,785 82.2 104 2 4.7 77.8
19100 o o ieecceemcaneeecaan- 4, 250 80.2 90.7 7.7 69.5
1920........ 3,884 84.2 1041 71.3 74.8
1930.. 3,536 70 4 05,7 77.1 73.8
1935. . 3,861 71.3 88.7 72.5 64.3

The 1935 census reports the average size of farms as 88.7 acres,
the average value of land and buildings per farm as $4,372, and the
average value per acre as $49.29. These values are as low as or lower
than those for many years. Land values have fluctuated considerably
during the past 100 years but as a whole have moved gradually
upward, Historical records indicate that the average value of cleared
land in 1840 was about $35 an acre and that of uncleared land about
$30 an acre, and the best farms sold for as much as $100 an acre.

Table 8 gives the value of all property per farm and the acra
value of land as reported by the Federal census for the years 1880
to 1930, inclusive.
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TABLE 3.—Value of property per farm and acre value of land in the census years
1880 to 1930 in Franklin County, Pa.

Per farm Per acro
Year All Impl D tic] Land
prop- mple- omestic An
erty Land |Buildings| pontq |‘animals | value
Dollars | Percent | Percent | Percent | Percent | Dollars
1880 6,031 18089 |ccaccaeaan 3.4 [: X 3 PO,
1800, 5,913 186.1 ) ... 3.6 10 8 [ocamomcean
1000, 5,402 56.8 0.2 4.8 9.8 28.88
1910 6,608 51.4 31.1 5.0 12,6 87.92
1920 11,899 59 20.1 81 119 58. 15
1930. 8,042 81.1 4.3 10.2 14.4 70.47

1 Land and buildings.

The present agriculture is built primarily around an excellent
system of diversified farming, the production of livestock and live-
stock products, and fruit growing. The value of all agricultural
prodgi:ts4by classes is given at 10-year intervals from 1909 to 1929,
in table 4.

TABLE 4.—Value of all agricultural products by classes as reported by the census
for the years 1909, 1919, and 1929 in Franklin County, Pa.

Product 1909 1019 1029
Cereals. . $2,704,780 | $8,161,508 | $2,861,202
Other grains and seeds. 17,817 154, 714 15, 957
Hay and forage. 988, 408 478, 830 1,314,808
Vegetables. 268, 314 893, 761 831, 831
Fruits and nuts. 850,246 | 1,302 452 1,060, 371
All other crops 157, 846 1,567 b~
Livestock and products:
Value of all domestic animals. 1,407,086 | §,104,651 4,183, 461
Dairy products, excluding home use. . , 199 | 1,510,639 2,484,126
Poultry and eggs. - 691,090 | 1,258,410 1, 561, 463
‘Wool and mohalr. 17,021 38,760 26, 963
Total 7,168,706 | 20,902,292 | 14,040, 208

The most important cereal crops now grown are corn, wheat, rye,
oats, barley, and buckwheat. The important hay crops are clover
and timothy mixed, alfalfa, and clover. Of the special crops, pota-
toes are the most important, but other special crops, such as tomatoes,.
peas, and beans, are grown for commercial canning. A wide variety
of truck crops and vegetables is grown to supply, in part, fresh
vegetables for local markets.

orn, grown in the county as early as 1748, has been one of the
most important grain crops in the agricultural development and has
occupied about 20 percent of the cropland since 1900. The annual
yields during this period range from 114 to 214 million bushels.
Since 1880, wheat has occupied %rom 30 to 35 percent of the cultivated
land with an average annual production of about 114 million bushels.
Rye has increased in acreage more than 100 percent since 1900 and
seems to have displaced wﬁeat to some extent on the poorer soils.
The acreage of oats has decreased to about 20 percent of the pro-
duction previous to 1890. The increase in the acreage of winter bur-
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ley has been large since 1910; from 1929 to 1934, the acreage in-
creased from 553 acres to 8,273 acres.

Hay crops occupied about 60,000 acres, or about 25 percent of the
cultivated }])and, from 1879 to 1934. Among these, clover and tim-
othy mixed is the dominant crop and for more than 30 years has
occupied about 90 percent of the total area devoted to hay crops.
Alfalfa increased in acreage from 281 acres in 1909 to 7,237 acres
in 1934. According to reports of the leading farmers and agricul-
tural extension workers, the acreage of alfalfa will continue to in-
crease because the quality and the yield of hay are better than those
of clover and timothy, and alfalfa 1s a more valuable hay for feeding
dairy cows.

The leading pasture grasses consist mainly of timothy and of clover
and timothy mixed. On the better limestone soils, or Hagerstown
soils, Kentucky bluegrass is the dominant pasture grass.

The growing of potatoes and other vegetables and truck crops is
of considerable importance, and the canning and preservation of
foods has developed into an important industry. Canning plants for
tomatoes and tomato products are at Chambersburg, Greencastle, and
Roxbury, and a canning plant for J)eas sweet corn, and red beets
is at Greencastle. Snap beans and red beets also are canned at
Roxbur[y;. Most of the tomatoes, beans, peas, beets, and corn are
grown by the farmers under contract with the canning companies,
and the farmers know in advance the price they will receive for their
products. The principal varieties of tomatoes are the Greater Balti-
more, Matchum, and Bonnie Best. The limestone soils are the best
soils for the production of canning crops. Other fresh vegetables,
such as celery, cabbage, spinach, cauliflower, beets, sweet corn, car-
rots, parsnips, and lettuce, are grown commercially on truck farms
that supply in part the local market demands for fresh vegetables.

The commercial production of fruit, especially apples and peaches,
ranks in importance next to dairying. In 1931 the production of
apples was 1,050,870 bushels having a value of $420,350, and the
production of peaches was 250,940 bushels having a value of $95,360.
Cherries and pears are also of commercial importance. The main
centers of fruit production are near the mountains in_the vicinity
of Scotland, Mont Alto, Quincy, St. Thomas, and Waynecastle.
Practically all the fruit is packed either at the orchards or at the
larger packing plants in the towns. From 25 to 40 percent of the
crop is packed in barrels, and most of the remainder is packed in
baskets, only a small proportion being marketed in bulk. Nearly all
the fruit sold on the commercial markets is inspected by Federal
or State fruit inspectors and is graded according to Federal grades
although some fruit growers use their own special grades. Most of
the apples and peaches are marketed in the large eastern cities, such
as Baltimore or Philadelphia, through commission men or commis-
sion firms. From 15 to 50 percent of the apple crop is exported
yearly to foreign countries, and a small proportion of the peach cro
1s exported. Id-storage plants for apples and peaches are locateg
at Chambersburg, Greencastle, and Waynesboro.

Table 5 gives the acreage of the principal crops for the years 1879
to 1934, inclusive, as reported by the Federal census.
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TABLE 5.—Acreage of principal crops in Franklin County, Pa., in 8tated years

Crop 1879 1889 1809 1909 1919 1929 1934
Acres Acres Acres Acres
........................... 56, 998 57,693 45,220 47,868
8, 524 6,403 7,877 4,301
77,610 89, 781 71,316 63, 153
9, 187 13, 206 10, 664 11, 564
13 92 5 8,273
157 371 310 Q)
3,211 2, 656 3,280 2,587

................. . 1,020 3,503 7,273
Other tame grasses._. ... 167 437 307 16803
Wild grasses__..._.. 88 55 52 88 |icecenee
Grains cut green. 2 41 68 117

Legumes for hay

Bilage crops. ...... 5. 063
Coarse forage.... ®
Strawberries. ... 8
Raspberries..... (‘;
Blackberries. .. cooeeooeeemoenn|oamec e |eaaeenas 0

Treez Trees Trees Trees Trees

229,326 | 178,827 | 230,011 | 202,840 208,017
339, 689 87,433 | 134,375 | 163,325 190,313

11, 601 16, 601 4,028 4,504
9,400 7, 566 2,108 748
21,003 | 11,850 L. ... 8,428
Vines Vines Vines Vines Vines
(627 1. RN U [ 27,668 | 15041 | 15028 [ 32,518 15,753

1 Not reported
1 Includes sorghums cut for silage, hay, or fodder.
3 Includes wild grasses.

Dairying is by far the most important branch of livestock raising.
With tKe evelopment of scientific methods for the preservation and
pasteurization o¥ milk, the development of cold storage, the develop-
ment of refrigeration in connection with transportation, and the
increased demand for whole milk in the larger cities, dairying began
to develop and is now highly specialized. It has displaced the feed-
ing of beef cattle on farms to the extent of fully 90 percent, as the
farmers find it more profitable to market their feed crops in the form
of milk than in the form of beef.

State statistics for 1932 report 27,202 dairy cows, approximately
5 percent of which, or 1,289, were purebred animals. Most of the
purebred dairy cows are Holstein-Friesian, and most of the grade
dairy cows are of Holstein-Friesian breeding. Nearly all the dairy
cows are raised within the county, although a few purebred Guernseys
have been imported recently for use in the county calf clubs.

Practically all the milk sold is delivered as whole milk to milk
plants located at various places over the county, from which it is
shipped by motortruck and rail to retail markets in Philadelphia,
New York, and Baltimore.

Bovine tuberculosis eradication, which is very important in con-
nection with dairying, was started in 1925 and completed February
1, 1933. The county is now on the list of accredited counties, and
less than 0.4 percent of the cattle of the county are reactors to
tuberculin tests.
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Several cow-testing associations have been organized. These asso-
ciations keep accurate milk records of individual cows and, in general,
promote greater milk production.

Beef-cattle raising and feeding has been on the decrease for a
number of years, and at present only about 5 percent of the cattle
are beef breeds. Aberdeen Angus is the only important beef breed,
and this breed is owned largely by one breeder. Most of the beef
cattle are bought as feeders on the Lancaster livestock market in the
fall. They are brought into the county, fed for about 4 months, and
then sold as fat cattle in the spring on the Lancaster or Baltimore
livestock markets. i

Sheep raising is primarily based on the production of wool and
early spring lambs. The 1935 Federal census reports 9,980 sheep
and lambs in the county on January 1. Most of the sheep are raise
in Path Valley and other nearby mountain valleys in the Appalachian
Valley Ridges. The lambing season generally occurs in February
and March, and the spring lambs are fattened and sold during July
and August. Most of the lambs are sold on the Baltimore and
Lancaster livestock markets. The number of sheep on a farm
ranges from 10 to 25. The Hampshire breed is the most popular,
and recently the use of purebreg rams has been increasing. In
1934 the wool production was 66,365 pounds. Most of this wool
was marketed through a local pool.

The production of pork is of secondary importance, but nearly
every farm has from 2 to 10 hogs. The 1935 Federal census reports
23,812 swine in the county on January 1. The principal breeds,
in order of importance, are Poland China, Duroc-Jersey, Chester
White, Spotted Poland China, and Hampshire. Most of the ho
are sold on the Lancaster or Baltimore markets when they reac
a weight of 200 or 300 pounds.

Poultry raising is largely limited to farm flocks, although several
commercial egg plants are located in the county. State statistics
for 1932 indicate approximately 443,040 chickens in the county.
The number of chickens raised was 635,606; chickens sold alive or
dressed, 340,565; baby chicks bought, 343,682. The total number of
eggs sold in 1930 was about 2,823,510 dozens. The 1935 Federal
census reports 379,772 chickens on January 1, which produced
2,131,969 dozens of eg%s in 1934. Recently the grading of eggs for
market has been stimulated by the market demands. T%\e important
poultry breeds are White Leghorn, Barred Plymouth Rock, Rhode
Island Red, and White Plymouth Rock. In addition to chickens,
many ducks, geese, and turkeys are raised for market.

Franklin C%unty has a large number of heavy draft horses, prin-
cipally Percheron and Belgian breeds. It is well supplied with an
adequate number of purebred stallions, and the registration of high-
grade stallions probably equals or exceeds the number registered in
any other county in Pennsylvania. Many of the draft horses are
raised in the county, although some horses are imported from Vir-
ginia. State statistics for 1932 report 9,660 horses in the county
with an average value of $85 each. It is reported that the use of
tractors on farms has decreased since 1928 and that no new tractors
have been sold for general farm use since 1931, as heavy draft
horses are replacing the tractors.
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Table 6 gives the number of domestic animals in 1920, 1930, and.
1935 as reported by the Federal census.

TaABLE 8.—Number of domestic animals in Franklin County, Pa., in stated years

Kind of animal 1020 1930 1935 Kind of animal 1820 1930 1935
Number| Number| Number Number| Number| Number
HOrses o oococececacccmcae 15,288 | 10,375 9,530 || Sheep. 10, 214 | 22,131 8, 980
Mules._ .ot 1,314 1,487 1,346 || GoatS oo 103 (I (-
Asses and burros......... 3 12 | Swine_...___ _-| 47,252 | 25,041 | 23,812
Beef cattle 8,399 Chickens. ..o ocoooos 378, 600 (359, 043 | 379,772
Dairy cattle. oo 24,819 134,822 | ! 34,401 || Other poultry.. 19, 157 . 14,719

1 All cattle, mostly dairy cattle.
? Turkeys.

A large number of workers are employed, practically all of whom
are native Americans. A small number work on farms in summer
and in the factories or mills during the winter. When factories
are not running full capacity, many factory workers find temporary
employment on the farms in summer or in orchards during harvest
seasons. The number of workers in factories and industry has con-
stantly increased during the last 30 years. Many farm laborers are
needed in the harvesting and packing of fruit, especially apples and
peaches, and also during wheat harvest and corn harvest, but at other
periods of the year the farmers and their families perform most of
the farm work. According to the Federal census, 2,259 farmers
reported the hire of labor in 1929 at a total cost of $722,711, or an
average of $319.92 a farm reporting.

With the change from beef cattle to dairy cattle and dairying the
cost of feeds bought on farms has increased, largely because of the
increased use of mill feeds, particularly bran, middlings, and cracked
grains, in the production of market milk. The dry year of 1930
reduced the yields of farm crops, and it was necessary for the farmers
to use more commercial feeds in order to maintain milk production.
The 1930 Federal census reports that 2,986 farms expended $996,751
for feed in 1929, an average of $333.81 a farm reporting such
expenditure.

Farmers have used commercial fertilizers for more than 50 years,
mostly on small-grain crops, such as wheat and oats, and in fruit
orchards. Most of the fertilizers are purchased ready mixed, pref-
erence being given to 16- and 20-percent superphosphate, the 0-12-5 4
phosphorus and potash fertilizer, and the complete 2-12-5 fertilizer
mixture. These fertilizers are generally applied at the rate of 150
to 350 pounds an acre to small grains at the time of seeding. In
fruit orchards the main fertilizers used are nitrogen fertilizers, both
ammonium sulphate and nitrate of soda being used extensively.
Occasionally phosphorus fertilizers are applied, according to the
needs of the orchard cover crops, the individual orchard, or indi-
vidual trees within an orchard. Fertilizer applications for mature
peach trees range from 2 to 5 pounds of fertilizer a tree, and for
mature apple trees from 5 to 10 pounds a tree.

As a part of the fertilizing practices, the soils have been limed for
more than 50 years with burned limestone, raw ground limestone,

¢ Percentages. respectively, of nitrogen, phosphorie acld, and potash,
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or marl. The county is well supplied with natural deposits of
limestone and marl, marl being least extensive and occurring as
deposits along small drains or streams immediately below a number
of springs that flow from the limestone areas. Most of these de-
posits are rather shallow, but a few are deep enough to be of com-
mercial importance. The marl material contains from 50 to 90
percent of lime carbonate.

The Federal census reports the expenditure in 1929 of $250,179 for
fertilizer, including manure, lime, and marl, on 2,775 farms in the
county, or an average of $90.15 a farm reporting.

Farm tenure is practically the same today as it was 50 years ago.
The 1935 Federal census reports that of the 3,861 farms in that year,
2,429 were operated by owners, 92 by part owners, 1,262 by tenants,
and 78 by managers. About 98 percent of the rented farms are on
the crop-share basis, the tenant furnishing the labor, work animals,
and equipment, and one-half the fertilizer and receiving one-half the
crop produced. A number of years ago the tenant was required to
pay a portion of the taxes, such as school tax and road tax; but
recently this requirement was virtually discontinued.

The farm buildings on most farms are large and substantial. The
farmhouses, many of which are of brick, range from 5 to 10 rooms,
with an average of 8 rooms. Many of these houses were built a
number of years ago but are well preserved. The farm barns are
large, most of them being bank barns with approaches and storage
capacity for the year’s crops. The basement is used as quarters
for livestock. Practically all the small grain when dry enough
is stored in the barn and later threshed an%ir the straw stacked out-
side. Most farms are equipped with rather large and well-built
poultry houses, many of which are equisped with electric lights
that are used as an aid in forcing egg production during the winter
months. Many of the other farm [i)ui]dings also are lighted by
electricity.

Modern farm machinery is used on most farms, but most of the
corn is cut by hand. A few farms are equipped with power ma-
chinery, such as tractors and tractor-drawn machinery. Small trac-
tors are used in cultivating the larger orchards. Practically every
orchardist has one or more spraying machines and a set of tanks for
mixing spraying materials, although some orchards are equipped
with a central spraying system. Most of the fruit orchards, espe-
cial(lly the larger orchards, have buildings that are equipped for the
grading and packing of fruit.

The production of market milk has set up a new standard for
equipment on modern dairy farms in order Sxat the quality of the
milk will meet the market demand, and the dairy barn must conform
to sanitary requirements.

SOIL-SURVEY METHODS AND DEFINITIONS

Soil surveying consists of the examination, classification, and
mapping of soils in the field.

The soils are examined systematically in many locations. Test
pits are dug, borings are made, and exposures, sucg as those in road
or railroad cuts, are studied. Each excavation exposes a series of
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distinet soil layers or horizons called, collectively, the soil profile.
Each horizon of the soil, as well as the parent material beneath the
soil, is studied in detail ; and the color, structure, porosity, consistence,
texture, and content of organic matter, roots, gravel, and stone are
noted. The reaction of the soil ® and its content of lime and salts
are determined by simple tests. The drainage, both internal and ex-
ternal, and other external features, such as the relief or lay of the
land, are taken into consideration, and the interrelation of soils and
vegetation is studied.

The soils are classified according to their characteristics, both in-
ternal and external, special emphasis being given to those features
influencing the adaptation of the land for the growing of crop
plants, grasses, and trees. Upon the basis of these characteristics
soils are grouped into mapping units. The three principal units are:
(1) Series, (2) type, and (3) phase. Areas of land, such as coastal
beach or bare rocky mountain sides, that have no true soil are called
(4%' miscellaneous land types.

he most important of these groups is the series, which includes
soils having the same genetic horizons, similar in their important
characteristics and arrangement in the soil profile, and developed
from a particular ty{)e of parent material. Thus the series includes
soils having essentially the same color, structure, and other impor-
tant internal characteristics and the same natural drainage conditions
and range in relief. The texture of the upper part of the soil, in-
cluding that commonly plowed, may vary within a series. The soil
series are given names of places or geographic features near which
they were first found. Thus Hagerstown, Dekalb, and Duffield are
names of important soil series.

Within a soil series are one or more soil types, defined according
to the texture of the upper portion of the soil. Thus the class name
of the soil texture, such as sand, loamy sand, sandy loam, loam, silt
loam, clay loam, silty clay loam, and clay, is added to the series name
to give the complete name of the soil type. For example, Hagerstown
silt loam and Hagerstown silty clay loam are soil types within the
Hagerstown series. Except for the texture of the surface soil, these
soil types have approximately the same internal and external charac-
teristics. The soil type is the principal unit of mapping and be-
cause of its specific character is usually the soil unit to which agro-
nomic data are definitely related.

A phase of a soil type is a subgroup of soils within the type which
differ from the type in some minor soil characteristic that may, nev-
ertheless, have an important practical significance. Differences
in relief, stoniness, and the degree of accelerated erosion are fre-
quently shown as phases. Thus, for example, within the normal
range of relief for a soil type, there may be portions which are
adapted to the use of machinery and the growth of cultivated crops
and other portions which are not. Even though there may be no
important differences in the soil itself or in its capability for the
growth of native vegetation throughout the range in relief, there
may be important differences in respect to the growth of cultivated

8 The reaction of the soll is its degree of acidity or alkallnlt{ expressed mathematically
as the pH value A pH value of indicates precize neutrality, higher values indicate
alkalinity, and lower values indicate acldity.
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crops. Insuch an instance the more sloping portions of the soil type
may be segregated on the map as a sloping or hilly phase. Similarly,
soils having differences in stoniness may be mapped as phases, even
though these differences are not reflected in the character of the soil
or in the growth of native plants,

The soirT’ surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, and miscellaneous land
types, in relation to roads, houses, streams, lakes, section and town-
ship lines, and other local cultural and natural features of the land-

scape,
SOILS AND CROPS

The soils of the county are predominately light-colored grayish-
brown soils, but range from almost white sands through gray, yellow,
and brown to reddish-brown silt loams and clays. All the mature
soils are low in organic matter, as the larger part of the county was
covered by forest until cleared for agricultural purposes, and con-
ditions under forests are not favorable for the accumulation of or-
ganic matter in the soil. A layer of leaf litter, below which is a
mat of raw humus, rarely exceeding 1 inch in thickness, lies on top
of the mineral soil.

One of the common characteristics of the soils is the absence of
free carbonates. In the formation of the soils the lime carbonates
have been removed, even from those soils developed from limestone
materials,

All the soils of the county respond readily to applications of com-
mercial fertilizers and to the addition of large quantities of barn-
yard manure, which increases soil fertility and improves structure
or tilth. Practically all the soils possess a fairly good structure
which permits rapid absorption of water, and practically all are
exceptionally well drained. In some soils the internal drainage is
excessive, and most of the soils that occupy slopes or hillsides are sub-
ject to soil erosion unless well managed.

Franklin County includes a wide range of geologic materials
which have developed into a great number of different kinds of soil.
The geoloFic formations lie at steep angles and are exposed in nar-
row parallel belts that extend in a general northeast-southwest direc-
tion across the county; and, as the soils are closely related to the
parent rocks, they also are developed in narrow belts coincident with
the exposures of the geologic materials. Most of the upland soils
are developed in place from the weathered products of the under-
lying rocks.

The soils may be broadly grouped as soils suitable for agriculture
and soils suitable only for forest. The agricultural soils may in
turn be considered as belonging to five su%groups on the basis of
those soil characteristics due to differences in parent soil materials.
These are: (1) Soils developed from limestone, commonly called
“limestone soils”—rather deep fertile reddish-brown soils with silty
clay subsoils; (2) soils developed from shale, called “shale soils”—
comparatively shallow loamy soils; (3) soils developed from old col-
Invial or alluvial deposits of gravels, sands, and clays, called “gravelly
soils”; (4) agricultural soils of the mountain lands; and (5) soils of
the first bottoms and terraces, which consist of comparatively recent

151201—38——2
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alluvial deposits along the main streams. The soils adapted only to
forest lie mostly in the mountains and are thin, stony, and of rela-
tively low productivity.

Each of the five groups of agricultural soils has important agri-
cultural differences which are directly related to the general fea-
tures of the soils. The soils developed from limestone are naturally
the most productive and, because of their depth, are especially well
suited to the growing of corn. The soils developed from shale are
rather shallow and droughty and for this reason are not so well
suited to corn but produce about as good yields of small grain as the
limestone soils. The soils developed from gravelly deposits are not
so fertile, as a rule, as those from shale or limestone and are not so
well adapted to general farm crops but are well adapted to orchards
because they are exceptionally deep, are generally well drained, pro-
vide a great volume of soil in which the roots of fruit trees may
spread, and store large quantities of water in their subsoils. The
soils developed from gravelly deposits are very responsive to ferti-
lizer treatments, and some areas of the better soils, when limed and
fertilized, produce heavy yields of alfalfa. Soils of the first bottoms
and terraces are not extensive and are lacking in uniformity. Much
of their area is poorly drained and subject to overflow; in places they
are gravelly ang é)oor; in others they are highly productive. These
five groups include all the valley soils that are devoted to agricul-
tural purposes or to wood lots. In addition to these, some of the
smoother mountain land is under cultivation or is devoted to other
agricultural uses. All other land, which is nonarable, 1s classified
and described as forest soils.

The acreage of land cultivated and devoted to farm crops differs
considerably in the different groups of soils. Approximately 90
percent of all the soils developed from limestone is cultivated, but
the rest is too stony or too badly eroded for economical cultivation,
and these areas are devoted to pasture grasses or farm wood lots.
Tn the sections where the soils developed from shale predominate
the acreage of cultivated land ranges from 30 to 90 gercent, or an
average of about 75 percent—the rest being too badly eroded or
too steep for cultivation. The main bodies of soils developed from
gravelly deposits border the mountains, and naturally large areas of
these soils are still under forest. Approximately 65 percent of the
gravelly land is cultivated, and about 80 percent of all the fruit

rown in the county is produced on these gravelly soils. Of the
first-bottom and terrace soils, only about 50 percent is cultivated;
many areas are too wet for cultivated crops and for this reason
either remain forested or are devoted to various kinds of wild
grasses. The agricultural land in the mountains consists mainly of
scattered small areas that were at one time cleared and cultivated;
at present, only about 40 percent is cultivated.

The soils and climatic conditions are naturally favorable to the
production of corn, wheat, rye, barley, oats, clover, timothy, and
alfalfa as general farm crops. Kentucky bluegrass is grown with
success on the more nearly neutral soils developed from limestone.
Most of these crops have been grown throughout the entire area of
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agricultural land for more than 40 years, irrespective of the char-
acter of the soils, as they fit well into the general system of agri-
culture and crop rotation practiced. Commercial fruit growing,
especially of apples and peaches, on the gravelly soils has been
developed within the last 30 years; and more recently the growing
of truck crops, such as canning peas, beans, and tomatoes, hasg
become of considerable importance on the soils developed from lime-
stone and shale. In general, the present system of diversified
agriculture demands maximum production from the soil. )

Four general types of agriculture are common—general farmin
and livestock production, diversified farming and dairying, orchard-
ing and fruit production, and truck farming. General farmi
and livestock production is mainly in the intermountain valleys an
in sections of marginal land bordering the forest land. The prin-
cipal livestock are sheep, in connection with wool production, and
a few beef cattle. Diversified farming and dairying occupies the
main agricultural areas, especially the soils from Timestone and
shale. Orcharding and fruit production, and, to some extent,
diversified farming and dairying, occupy the gravelly soil areas.
Truck farming is not widely practiced and is confined mainly to
first-bottom soils that are naturally very fertile and are well supplied
with soil moisture.

The relief of the agricultural land is rather rolling to undulating.
The most level areas are in the vicinities of Lemasters, Duﬁil;iﬁ,
Greencastle, Chambersburg, and Green Village, all of which are in
the limestone section. Fairly level to gently rolling areas of soils
developed from shale are near Upper Strasburg and northeast of
Roxbur{. On the whole, the relief of the agricultural soils is not
favorable to a continuous system of cultivation to intertilled crops
because of the loss of soil by erosion, which occurs on many of the
slopes and is a serious factor in clean-cultivated orchards and on
cultivated land. At present the land is subject to a period of
natural erosion and dissection which follows the geologic uplifting
of the land surface. The deeper agricultural soils reached their
greatest depths previous to this upﬁft, and now that these soils
are brought under cultivation they are subject to accelerated erosion
unless carefully managed. At present the deepest soils are on the
more level areas on the ridge tops and near the bases of mountains
where materials have accumulated from the higher mountain slopes.
In general, the shallowest soils are on the steeper slopes or thosa
nearest the larger drainage channels where run-off is most rapid.
Tame grasses, especially timothy or timothy and clover, for most of
the soils, or Kentucky bluegrass for the soils from limestone, may
be used effectively and economically in preventing losses of soil b
erosion on the more sloping lands and at the same time furnis
hay or pasture.

n the following pages of this report the different soils are de-
scribed, and their agricultural relationships are discussed; their
location and distribution are shown on the accompanying soil map;
and their acreage and proportionate extent are given in table 7.
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TaBLE T.—Acrcage and proportionate exrtent of soils mapped in Frankliw

County, Pa.

Soil type Acres a‘:‘t Boll type Acres ge;b
Hagerstown silt loam.._._____....__ 33, 604 6 ¢ || Lehew gravelly sandy loam _...____ 832 0.2
Hagerstown silt loam, shaly phase.. 576 .1 1| Lehew gravelly sandy loam, shaly
Hagerstown silt loam, yellow phase-| 1,792 .4 hase. ... .2
Haierstown si1lt loam, hight-colored Amberson shale loam...._._ .3
phase. ... oo 1,344 .3 || Ashe gravelly silt loam .8
Hagerstown silt loam, colluvial Ashe gravelly silt loam, heavy-
phase ... . ... 5, 686 12 subsoil phase. .. ..........___.____ 192
Hagerstown silty clay loam.___.._._. 52,288 | 10.7 (| Montalto silt loam_ .. ___.___ 448 .1
Hagerstown silty clay loam, shaly Montaslto stony loam. ... 102 | (1)
Phase. e ceacaanae 9,024 1.8 || Chandler gravelly loam_.. 704 .2
Hagerstown siity clay loam, yellow Leetonla gravelly loam. .. 256 .1
phase... .. maans 576 .1 || Holston silt loam._._._.__. 2,752 .6
Hagerstown clay loam 7,488 1 5 || Holston sflt loam, brown pl 192|
Hagerstown stony silt, 7,360 1 5 |} Holston sandy loam.... 2,178 3
Duffield silt osm.____________ 8,192 1 & || Monongahela silt loam. 2,496 3
Duflleld silt loam, colluvial 1,858 .4 |i Robertsville gravelly silt 1,408 .8
Duffield silt loam, slope phase. 7,680 1 6 || Huntington silt loam. .. 1,162 .2
Duffield silt loam, eroded phase....[ 1,920 .4 || Chilosilty clay loam._ 448 .1
Duffleld very fine sandy loam...... 840 .1 || Warners silt loam. ... 1,664 .3
Duflield very fine sandy loam, slope Moshannon silt loam. 2,112 .4
pPhase. ... eaeeee. 806 .2 || Pope fine sandy loam. 5, 248 11
Frankstown cherty silt loam 1,664 .3 || Popesilt loam_._______. 2,112 .4
Ryder silty clay loam._______ - 1,084 4 || Phllosiitloam.....___......_._.__.. , 498 .6
Murrill gravelly silt loam_____._____ 5,056 1 0 || Philo silt loam, dark-colored phase_ 768 .2
Murrill gravelly coarse sandy loam_; 6,018 1.2 || Philogravelly loam.__......_.._...._. 2,304 .5
Berks silt loam. .. ooooooaneen 41, 536 8 5 || Atkinselay loam._.__.. 192 O
Berks silt loam, colluvial phase.....[ 6,502 13|} Algierssilt loam........ 2,432 .8
Berks silt loam, rolhing phase....... , 660 | 11 9 |[ Wallkill silty clay loam. 128 él)
Berks sit loam, heavy-subsoll MueK. oo 1)
............................. .3 || Leetonia stony loamy fine san 2,406 B
Berks shale loam. 4 4 || Leetonia stony loamny sand._..__.__ , 200 .7
Berks shale....... .3 || Leetonia stony coarse sandy loam_.| 1,762 .4
Gilpin shale loam .2 || Dekalb stony fine sandy loam___.__ 14, 848 30
Gilpin shale loain, brown phase.. .. 704 .2 || Dekalb gravelly loam -| 15,9368 33
Lycoming gravelly fine sandy loam.| 11, 520 2 4 || Dekalb stony coarse sandy loam.__._{ 5,888 1.2
Lycoming cobbly sandy loam_...... 3 11 || Deka'b stony fine sand, compact-
Lycoming cobbly sandy loam, yel- subsoll phase_ ... o ooo__ 2,432 .5
low-subsoil phase. _............... 1,920 .4 1| Lehew stony loam..__..... -] 18,000 3.3
Lycoming loamysand.._.._......._. 320 .1 |j Lycoming stony sandy loa -.-| 3,840 .8
Lycoming gravelly silt loam_____.__ 576 .1 || Lickdale stony loam..__. .l 4,160 .8
Lycoming gravelly silt loam, shal- Ashe stony sandy loam._ ..-| 1,536 .3
low phase. . _......... 1 0 || Rough stony land (Deka a-
Buchanan gravelly loam 14 terial) ... -.-| 86,520 7.2
Amberson gravelly loam 1 0 || Rough stony land
Murrlll gravelly coarse sa terial) oo .| 8,960 1.8
deep phase_..._._..... 1.3
Holston cobbly sandy lo: .8 b 117 Y PPN 490,240 [......

1 Less than 0 05 percent.

SOILS SUITABLE FOR AGRICULTURE
S80ILS DEVELOPED FROM LIMESTONE

The soils developed from limestone, commonly called “limestone
soils”, which occupy approximately 32 percent of all the agricultural

land in the county, occur in the valleys.

These soils occupy generally

smooth to rolling relief and are developed from residual silts and
clays which are the accumulated products of weathered limestone.
They also contain angular chert, siliceons fossils, and other inert

materials from the parent limestones.

These materials have ac-

cumulated to a depth ranging from a few inches to 15 feet, but gen-
These soils originally had fine
granular mellow silt loam surface soils that contained a considerable
quantity of organic matter in the surface layer, which averaged about
8 inches in depth, and the subsoils are mostly granular silty clays

erally to a depth of 3 to 7 feet.

or clays.

They are well drained and well oxidized. In color they

range from rich reddish brown to brownish yellow. They have
been developed under a rather heavy rainfall, and for this reason
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the lime carbonate has been leached from the soil material and the
soils are acid down to within an inch of the parent limestone.
Before these soils were cleared of their forests or put into cultivation,
the lime material of the decaying organic matter kept the 1- to 3-
inch surface layer neutral to slightly alkaline, but as soon as the
soil was cultivated the annual deposit of forest litter ceased, decay
continued to decrease the supply of soil organic matter, and the
surface soils soon became aci(f

These soils are considered the best farming soils in the county.
They have a natural fertility level that is suitable to the rowing of
a large variety of crops but is especially well adapted to the produc-
tion of corn, wheat, oats, rye, barley, clover, timothy, alfalfa, blue-
grass, and fruits. In general, the crop adaptations of these soils are
limited mostly by climatic conditions and the acidity of the soil.
Crops that require neutral to alkaline soils, such as alfalfa, clover,
and bluegrass, are benefited by applications of lime and phosphorus.

These soils are developed from limestones that are not exception-
ally high in phosphorus, and in this respect they are naturally less
fertile than soils of the inner bluegrass region of Kentucky and of
parts of Tennessee developed from highly phosphatic limestones.
For maximum yields of certain crops the addition of phosphate fer-
tilizers to the soils developed from limestone is recommended. Even
thouEh these soils are somewhat deficient in lime and phosphorus they
can be kept in a state of high productivity by proper soil manage-
ment, as is demonstrated on many of the farms.

The soils developed from limestone have been classified in five
soil series: The Hagerstown series, the most extensive and important,
is characterized by reddish-brown silt loam surface soils and brown-
ish-red granular silty clay subsoils; the Duffield series, which includes
soils similar in most respects to those of the Hagerstown series except
that the surface soils are more nearly brown and the subsoils are
mellow porous yellowish-brown silty clay loam; the Frankstown
series, which includes grayish-brown extremely cherty silt loam soils
with yellow cherty silty clay subsoils; the Ryder series, which in-
cludes drab-colored heavy silty clay soils derived from calcareous
shales interbedded with thin layers of limestone ; and Murrill gravelly
silt loam and Murrill gravelly coarse sandy loam which are developed
from a comparatively thin layer of transported gravelly material over
clays weathered from the underlying limestone bedrock.

The Hagerstown soils are the most productive upland soils in the
county. They lie favorably for cultivation in most places, though
some areps are broken by outcropping reefs of limestone. The origi-
nal vegetation consisted mainly of hardwood forest, but now most
of the Jand is cleared and cultivated. Under the forest were a cover-
ing of forest litter and a thin surface soil, dark brown or black,
highly organic, neutral or slightly alkaline in reaction; but through
cultivation the surface soil has been mixed with the acid light-colored
materials below, and a part of this plowed surface soil has been
removed by erosion, exposing the heavy reddish-brown or pale-red
subsoil. These soils are well adapted to a number of crops, the most
important being corn, wheat, oats, timothy and clover, alfalfa, and
bluegrass. A number of large commercial apple orchards are on
these soils.
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The Duffield soils are similar to the Hagerstown soils but have
yellower subsoils of softer, mellower structure. The surface is gen-
erally more rolling, rock outcrops are few, and most of the land is
under cultivation. The productivity is about equal to that of the
Hagerstown soils. Wheat, corn, and hay are the important crops.
Others are rye, potatoes, apples, and peaches. These soils are sub-
ject, in places, to accelerated erosion if not protected by a cover of
vegetation.

Hagerstown silt loam.—Hagerstown silt loam ranges in depth to
bedrock from 2 to 12 feet. It occupies fairly level areas where very
little soil is lost by erosion and very little limestone bedrock is ex-
posed. This soil 1s developed not in broad extensive areas but as
irregular small areas within areas of Hagerstown silty clay loam
and Hagerstown clay loam. The rich-brown loose mellow and fluffy
silt loam surface soil is rather deep, ranging from 6 to 18 inches.
The material in this layer is generally medium acid, the pH value
ranging from 5.5 to 6.0.° The subsoil is normally a rich reddish-
brown silty clay that is less acid than the surface soil, the pH value
ranging from 6.0 to 6.5. Normally the soil is well drained either by
surface drainage or by subsoil drainage through crevices in the lime-
stone to underground drainage channels.

This soil, because of its smooth relief, great depth, ease of tillage,
and large moisture-holding capacity, is exceptionally valuable for
corn, the yields of which are estimated to range from 40 to 80
bushels an acre. If the soil is limed heavily, alfalfa will yield from
3 to 314, tons an acre. Other crops, such as wheat and clover and
timothy, also yield well.

The larger bodies of Hagerstown silt loam are near Lemasters,
Greencastle, Marion, Chambersburg, and Green Village; and nu-
merous small bodies occur throughout areas of other Hagerstown
soils wherever the soil is deep, free from stone, fairly level, and not
subject to much erosion. All the land is well drained and under cul-
tivation.

Several variations of typical Hagerstown silt loam were mapped,
mainly on the basis of minor differences of soil fertility, content of
limestone impurities, soil color, and drainage.

A few areas of unusually rich reddish-brown silt loam soil are on
elevated slopes or knolls where the drainage is excessive and the iron
of the soil is highly oxidized. The soil in these areas is not quite so

roductive as the normal soil and is more acid, the pH value rang-
ing from 4.5 to 5.5, and the content of organic matter is very low.
Surface run-off is more rapid than on the normal soil and crops do
not withstand drought quite so well as on the normal soil.

A number of areas included with Hagerstown silt loam are similar
to the normal silt loam in all respects except that over the surface is
deposited a thin layer of gravelly wash material, consisting largely
of transported silt, sand, and gravel that had their origin in the
mountain areas ages ago. This material ranges in depth from a
thin film to about 6 or 8 inches and in most places is too shallow to
affect the normal productivity of the soil to any great extent.

¢ The pH values were determined colorimetrically by the use of the LaMotte Soil Teskit
and Soiltex field testing equipment.
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In a few scattered areas the soil contains various quantities of
gharp angular cherty fragments which have accumulated alon
those areas where cherty limestones have been exposed an
weathered to form soils. As a rule, the soil of these cherty areas
also contains considerable quantities of coarse gritty impurities and
imparts a sandy, gritty feel to the silt loam soil. The content of
coarser impurities has decreased the productivity of the cherty
areas as much as 10 percent below that of the normal soil.

Hagerstown silt loam, shaly phase—Along the boundaries be-
tween the Hagerstown and the Duffield soils a_few areas of the
shaly phase of Hagerstown silt loam were mapped. The soil texture
is practically a loam, and the main body of soil contains numerous
particles of soft yellow platy shale fragments. In this respect the
soil resembles the Duffield soil, but the subsoil is a reddish-brown
gilty clay, or in places a clay, and for this reason the soil was
mapped as a Hagerstown soil.

Hagerstown silt loam, yellow phase.—Hagerstown silt loam,
ﬁsllow phase, instead of having the normal reddish-brown or brown

agerstown color has a brown or yellowish-brown surface soil,
underlain by a heavy plastic brownish-yellow or yellow subsoil.
It occupies rather flat areas, most of which are near the borders of
the shale soil belts. The subsoil drainage is not so well developed
as in the normal Hagerstown silt loam.

Hagerstown silt loam, light-colored phase.—Hagerstown silt
loam, light-colored phase, for the most part is derived from an
impure limestone containing large clusters of rosette and cauliflower
chert (9). These materials, which in some areas constitute as
much as 10 percent of the soil mass, are very destructive to the cut-
ting edges of tillage implements. Farmers state that this soil is
not so good as typical Hagerstown silt loam, as it is cold, clammy,
and slow to warm in the spring, and that crop yields range from b
to 15 percent below those on typical Hagerstown silt loam. Heavy
liming and fertilizing are practiced on this soil. The largest areas
are southeast of Lemasters. It normally occurs on the tops of low
ridges. The surface soil is grayish-brown cherty silt loam, and the
subsoil is yellowish-brown loose friable silty clay which in some places
is rather compact.

Hagerstown silt loam, colluvial phase.—Many of the depressions
or low places in the sections occupied by Hagerstown soils have been
filled with recent deposits of so1l eroded from the nearby sloping
areas. This material, which in some places has accumulated to a
deﬁ)th of 8 or 4 feet, has been mapped as Hagerstown silt loam,
colluvial phase. Most of this soil is only slightFy acid and consists
of rich-brown silt loam. In the process of erosion the first material
deposited was the silt eroded from the uplands, but the more recent
deposit in some places consists of silty clay because very little silt
material remains to be washed off the adjacent upland areas. Sev-
eral farmers report that this colluvial soil is becoming heavier in
texture and more difficult to cultivate. The soil is very productive.
Corn yields from 50 to 80 bushels an acre. Areas of this soil are
frequently flooded by heavy rains, but the water drains off in a few
hours leaving freshly deposited soil material. A few areas of this
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colluvial soil are exceptionally dark in color, comparatively high in
organic matter, and neutral to alkaline in reaction. Such areas are
very valuable for the production of corn or pasture grasses, espe-
cially Kentucky bluegrass and clover.

Hagerstown silty clay loam.—Hagerstown silty clay loam is
similar to Hagerstown silt loam in general soil characteristics but
is not so deep as Hagerstown silt loam and has a decidedly choppy
relief with numerous small knolls on which occur some exposures of
limestone. The depth of the weathered material is variable, ranging
tfrom practically nothing to 5 feet. In general the surface soil is
brown or reddish brown and is extremely variable in texture. On the
steeper slopes and high places it is silty clay loam or silty clay, and on
the lower slopes and more level ridge tops it is shallow silt loam,
the change in texture occurring at too short intervals to be shown
on the soll map. Cultivated fields of this soil are very spotted in
color, the eroded areas being red or reddish brown and the lower
or uneroded areas grayish brown or light brown. The subsoil is
reddish-brown silty clay or clay.

Corn does not yield quite so well on Hagerstown silty clay loam
as on Hagerstown silt loam, mainly because Hagerstown silty clay
loam is shallower and less drought resistant; acre yields on the silty
clay loam range from 25 to 50 bushels, depending on seasonal con-
ditions and on soil depth. Like all Hagerstown soils, the silty clay
loam is somewhat acid (pH 5.5 to 6.5). The surface soil is less acid
than the surface soil of the silt loam and holds moisture a little
better; therefore it is less difficult to obtain a good stand of grasses,
clover, or alfalfa. Kentucky bluegrass grows well on this soil and
is used mostly as a pasture crop. Clover and alfalfa yield about
1% and 2% tons an acre, respectively. Several very productive
apple orchards, yields of which range from 150 to 400 bushels an
acre, are located on this soil.

Extensive areas of Hagerstown silty clay loam lie in a broad belt
that extends across the county east of Greencastle and Chambers-
burg and northwest of Shippensburg. Other areas are near Mer-
cersburg and Williamson and in Path Valley.

A number of areas of unusually reddish brown to almost brick
red silty clay loam occur on ridge tops and on slopes. The soil in
these areas is exceptionally well drained, very granular, highly
oxidized, and low in organic matter. In general, the surface silt
loam layer has been subjected to sheet erosion, and the red silty
clay loam subsoil is exposed. Crop yields on such areas are prac-
tically the same as on the normal silty clay loam even though the
soil is slightly more acid in some places.

A number of areas of Hagerstown silty clay lonm have shallow
deposits of sand, silt, and water-worn gravel over the surface.
Formerly these materials were deeper, but the finer materials have
gradually washed away and left the gravel on the surface. Most
of these gravelly areas are on the tops of low ridges that border
extensive areas of gravelly soils. Crop yields are similar to those
on the normal silty clay loam.

Hagerstown silty clay loam, shaly phase.—The shaly phase of
Hagerstown silty clay loam is extensively developed along the
boundaries of the Hagerstown and Duffield soils. The average tex-
ture of this soil is more loamy than that of typical Hagerstown silty
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clay loam, but the relief is the same, being very choppy and undulat-
ing with frequent exposures of limestone. This soil, because of the
steepness of many of the slopes, is subject to considerable erosion
if not carefully managed, and many areas are badly eroded. The
subsoil is friable loose brownish-yellow silty clay loam, in contrast
to the normal reddish-brown clay or clay loam subsoil of the typical
Hagerstown soils. This soil occupies a position midway between.
the Hagerstown and the Duffield soils but, because of its choppy
and sloping relief with frequent rock exposures, was mapped as a
phase of the Hagerstown soil.

A few areas of sandy clay loam were ng)ped with this phase.
They occupy ridge tops in the vicinity of Grindstone Hill where
narrow strips of calcareous fine-grained sandstone outcrop.

Hagerstown silty clay loam, yellow phase.—The yellow phase of
Hagerstown silty clay loam might well be termed a heavy-subsoil
phase. This soil consists of a brown silty clay loam surface soil
underlain by a heavy tough brownish-yellow clay subsoil. Nearly
all of it borders the shale soils. It is less fertile than normal
Hagerstown silty clay loam, and crop yields average about 10 per-
cent less. Farmers state that this soil is hard to cultivate. The
subsoil drainage is not especially rapid, and during wet seasons
the land dries slowly and tillage operations are retarded.

Hagerstown clay loam.—Hagerstown clay loam includes areas of
rather shallow soil which is subject to rather severe erosion if not
carefully handled. In general, the silt loam surface soil has been
removed, and the heavy-textured subsoil is exposed, so that the sur-
face soil is now reddish-brown or brownish-red clay loam, underlain
by a yellowish-red or dull-red stiff but not especially plastic subsoil.
This soil is not developed in extensive areas but occurs on slopes and
tops of narrow low ridges in those sections where the surface is
rather choppy or undulating. The soil is not confined to any one
section of the soils developed from limestone but occurs wherever
drainage is excessive and erosion has been active in removing the
silt loam surface soil.

Hagerstown clay loam is difficult to cultivate because of its shal-
lowness, the presence of large underlying limestone boulders that
are exposed in many places, and its heavy claylike character. If
plowed when wet it dries out hard, and if p?’owed when dry it breaks
into large clods. The greater part of this soil is used for hay crops
or pasture. In favorab%e seasons this soil will produce good crops of
corn and wheat. Alfalfa grows well on it because it is generally not
strongly acid and the roots soon penetrate the lower subsoil layer in
which they obtain lime. Alfalfa produces from 114 to 2 tons an acre.
About one-half of this soil is devoted to grasses, either timothy or
bluegrass, and is used as pasture.

The soil in some small areas of Hagerstown clay loam is unusually
red, very granular, slightly more acid in soil reaction, lower in or-
ganic matter, and not quite so productive as typical Hagerstown
clay loam.

Some areas are badly eroded and cut by gullies. These areas
should be devoted to grass. A few areas have yellow plastic sub-
soils that contain small fragments of soft yellow shale. These areas
are the least productive of the Hagerstown soils and are generally
very acid in reaction.
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Hagerstown stony silty clay loam.—Hagerstown stony silty clay
loam consists of areas of very shallow soil which contains an abun-
dance of limestone boulders and outcropping massive limestone bed-
rock. Many of the detached boulders weigh as much as 8 or 10
tons. DBetween them are very small areas of relatively deep soil
(pl. 1). The soil ranges in texture from silt loam to clay but is so
badly mixed that a separation based on texture is not practical.

This stony soil occupies the rougher sections underlain by lime-
stone, most of which occur in a belt about 5 miles wide that extends
across the county in a northeast-southwest direction east of Green-
castle, Marion, Chambersburg, and Green Village, northward to and
including Shippensburg.

Practically all of Hagerstown stony silty clay loam is devoted to
bluegrass or other grasses, although a number of areas are occupied
by a forest growth of oak, hickory, locust, cherry, and cedar. Many
of these stony areas are used as sites for the farm buildings. All of
this soil is too stony for either plowing or mowing.

Duffield silt loam.—Duffield silt loam, to a depth of 7 inches, con-
sists of loose mellow to flufly brown loam or silt loam. The dark
color is mainly due to organic matter over the surfaces of the browr
or light-brown mineral soil particles. The surface soil is medium
acid, having a pH value of 6.0. Below a depth of 7 or 8 inches the
subsurface soil is yellowish brown and is the most acid of any of the
soil layers (pH 5.5). The surface and subsurface layers make up
the leached portion of the soil. Between depths of 18 and 40 inches,
the upper subsoil layer is brownish-yellow, yellow, or reddish-yellow
silty clay loam that is faintly granular, very friable, and easily pene-
trated by plant roots and soil water. It has a pH value of 62,
Below a depth of 40 inches the subsoil is generally a mixture of soil
and thin platy layers of soft vellow shale (pl. 2, A) and is nearly
neutral in reaction, having a pH value of 6.8.

Duffield silt loam occupies smooth fairly level areas (pl. 2, B). It
erodes very little, and the soil material ranges from 4 to 12 feet in
depth, averaging about 6 feet to bedrock. All the land is well
drained.

Duffield silt loam, which is the best of the Duffield soils, comprises
approximately 39 percent of all the Duffield soils in the county.
Large areas are devoted to corn and wheat, for which the soil is very
well adapted because of its depth and the ease with which it can be
cultivated. All of it is under cultivation. Corn yields from 85 to
70 bushels an acre, and wheat 20 to 35 bushels. The loaminess of
this soil makes it well suited to potatoes, some rather large fields of
which are grown on it. Potato yields range from 100 to 150 bushels
an acre, and other special crops, such as beans and tomatoes, produce
good yields. Clover and timothy mixed and alfalfa yield from 2 to
314 tons of hay an acre.

Duffield silt loam, colluvial phase.—Duffield silt loam, colluvial
phase, consists mainly of deposits of silt loam soil material in de-

ressions and along small drains that rise in areas of Duflield soils.

ost of this material has been washed off the cultivated slopes ad-
jacent to the streams or depressions. The depth of accumulated ma-
terial ranges from 18 inches to 4 feet and overlies virgin Duflield silt
loam. Soil of this phase consists of rich-brown silt loam down to
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the layer of original soil, which is very dark brown silt loam about
8 inches thick. Below this layer the soil is more yellow, resemblin
typical Duffield subsoil. Generally the soil material of the colluvia
phase is neutral or only slightly acid.

It is a very fertile soil gut frequently is flooded and covered by
a new deposit of soil material. After one heavy rain during Sep-
tember 1932, an average of one-fourth inch of soil sediment was
deposited over many of the Duffield basin areas, and in a few places,
following the same shower, some deposits were as much as 8 inches
deep at the foot of very steep cultivated slopes. The flood water
%e]anerally drains off in a few hours either by surface drains or down
through the underlying limestone.

The same general gzrm crops are grown on this soil as on the
typical silt loam. Hay is not widely grown on this soil because
the land is subject to frequent flooding by muddy water which dam-
a%les a hay crop. Corn is the main crop, followed by wheat, although
wheat has a tendency to lodge when grown on this soil. Corn yields
from 45 to 85 bushels an acre. A number of areas are devoted to
pasture grasses, as the high fertility of the soil together with an
abundance of moisture produces a very heavy growth. This soil is
better supplied with organic matter than most soils, which makes it
especially valuable for corn, which is probably the most profitable
crop.

Duffield silt loam, slope phase.—Duffield silt loam, slope phase
occupies approximately 36 percent of the total area of the Duffield
soils. It has the same general soil characteristics as the typical silt
loam except that the soil material is not so deep, ranging from 2 to
6 feet in depth, and it occupies more rolling relief or slopes. The
loose fluffy silt loam surface layer ranges from 4 to 8 inches in depth.
This soil 1s subject to various degrees of soil erosion on the steeper
slopes. The same crops are grown on the slope phase as on the more
level typical soil, though the proportion of hay and grass crops is
about 30 percent greater on tEe slope phase. Alfalfa, clover, and
timothy are the important hay crops and yield from 134 to 214 tons
an acre. Corn yields from 20 to 40 bushels an acre, and wheat 12
to 25 bushels. 5ontrol of erosion should be included in the scheme
of soil management; contour cultivation is recommended.

_Duffield silt loam, eroded phase.—The eroded phase of Duffield
silt loam occupies steep slopes where erosion has removed practically
all the loose mellow surface silt loam leaving the silty clay loam
subsoil exposed. The surface soil ranges in texture from silt loam to
clay loam, depending on the amount of erosion. The yellowish-
brown silt loam rarely exceeds 5 inches in depth. Cultivated areas
of this soil appear spotted, the silt loam spots being brown and the
silty clay spots reddish yellow. The subsoil is brownish-yellow,
yellow, or reddish-yellow silty clay loam that contains from 10 to 15
percent of soft yellow shale fragments. The soil depth ranges from
a few inches to 3 feet, averaging about 2 feet. This soil is subject to
severe erosion and for this reason should not be frequently cultivated.
Only about 20 K)ercent is cultivated, and the rest is kept in grass, as
it should be. few small areas are forested.

Duffield very fine sandy loam.—A few small areas of Duffield very
fine sandy loam are on the tops of high ridges that range from 950
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to 1,000 feet in elevation, southwest of Duffield and at Mont Alto,
where rather sandy limestones and narrow bands of calcareous sand-
stones have weathered into soil materials. The surface soil consists.
of brown very fine sandy loam to a depth of about 10 inches, below
which is a brown, reddish-brown, or reddish-yellow silt loam or very
fine sandy clay loam subsoil. Throughout the soil mass are a few
small angular soft sandstone, white quartz, and soft yellow shale
fragments. From these materials, when weathered, come the gritt
materials that resemble sharp sand. The average depth of this soil
is about 4 feet, although some areas are rather shallow.

About 65 percent of this soil is cultivated, and the rest is devoted
to pasture and a few small forested areas. This soil, because of its
sandy texture, is rather heavily leached and is not so fertile as Duf-
field silt loam. Cultivated areas erode rather badly unless carefully
handled. Grain crops are not grown extensively on this soil; hay
crops, especially clover and timothy or timothy alone, are grown
more frequently. Several areas of this soil are set in peach orchards
or apple orchards, which have proved rather profitable.

Duffield very fine sandy loam, slope phase.—Duffield very fine
sandy loam, slope phase, is similar to typical Duffield very fine sandy
loam under undisturbed conditions. The position of the areas on
sloping land, has, however, made it more susceptible to erosion, and
where the land has been cleared and cultivated, much of the surface
soil has been lost by sheet wash. Such areas have been rendered
relatively unproductive, and many of them are no longer cultivated.
lYields are generally lower than on typical Duffield very fine sandy

oam.

Frankstown cherty silt loam.—Frankstown cherty silt loam is
developed from the weathered products of the Oriskany and Helder-
berg limestones and contains large quantities of sharp angular chert
bloc%cs. The surface soil consists of dark grayish-brown silt loam or
loam to a depth of 2 inches, below which is a 7-inch subsurface layer
of brownish-yellow silt loam or loam. In cultivated fields the 8-
inch plow soil is dark gray to faintly yellowish gray. This surface
soil is strongly leached and strongly acid, having a pH value of 4.5.
Between depths of 9 and 15 inches the soil material is yellow silty
clay loam, which from a depth of 15 inches to 20 inches is slightly
granular. Below a depth of 20 inches to a depth of 40 inches the
soil is bright-yellow to faintly pinkish yellow silty clay loam or clay
loam that has little stickiness. Between depths of 40 and 50 inches
the subsoil is gritty, cherty silty clay, which overlies a mass of hard
flinty chert and the impure Helderberg limestone. This soil is very
porous and open. It is highly leached to bedrock, and the acidity of
the entire soil and subsoil ranges from a pH value of 4.5 to 5.0.

Both the surface soil and the subsoil contain large quantities of
sharp angular chert blocks, hard sandstones, and some very light-
weight gray sandstones and in many places consist of a mass of this
cherty material with only a small proportion of finer soil materials.
In cultivated fields the chert is present in such abundance that culti-
vation is difficult. The porous structure of both the surface soil
and the subsoil gives thorough internal drainage which, together
with the chert content, reduces erosion on the slopes. The soil 1s not
so open and porous, however, that it does not retain large quantities




SOIL SURVLEY OF FRANKLIN COUNTY, PENNSYLVANIA 29

of soil moisture, which is valuable to plant growth during prolonged
dry periods.

About 30 percent of this soil is cleared and cultivated, and the
rest is cut-over land from which all sizable timber has been removed.
The main tree growth consists of oak, hickory, ash, dogwood, some
maple, pitch pine, and other similar growth. The undergrowth is
mainly weeds, brambles, and huckleberries.

Corn, wheat, and timothy and clover are the main crops grown.
Estimated corn yields range from 20 to 35 bushels an acre; wheat, 10
to 15 bushels; and hay, about 1 ton. This is not an especially good
agricultural soil because it contains an exceptionally large amount of
hard cherty material which in some places makes up fully 15 percent
of the soil mass. The chert blocks average 114 inches in thickness,
and many are 3 inches thick. Also it is a very acid and highly
leached soil, which means that it is low in fertility. Because this so1l
does not possess sufficient fertility to promote good grass growth, very
little of it is used for pasture. It might be adapted to fruit growing,
as it has good subsoil drainage and fair air drainage.

This soil is very low in organic matter, which can be increased,
however, by making heavy applications of lime in connection with
the growing and plowing under of green-manure crops. Crops re-
sp_tind to applications of nitrogen and phosphorus fertilizers on this
soil.

Much of this soil is subject to erosion, and contour farming, the
running of crop rows on a level across the slope, is recommended.

Ryder silty clay loam.—The surface soil of Ryder silty clay loam
consists of dark-drab to dull-brown coarse granular faintly acid
silty clay to a depth of 4 inches. Below this to a depth of 14 inches
the soil 1s brown or slightly reddish brown coarse-granular silty clay
loam, ranging from neutral to alkaline. The granules when moist
have slick shiny colloidal surfaces that are very sticky. Between
depths of 14 and 32 inches the material is a dark-drab silty clay that
is rather compact and is plastic when wet. At a depth of 26 inches
the material contains numerous black and bluish-black parent shale
fragments composed of an alkaline shale that contains considerable
quantities of lime carbonate. The parent shales are largely black and
bluish-black calcareous mud shales and thin shaly black limestones
that are contact members between the Martinsburg shales and the
Chambersburg limestones,

Areas of this soil occupy long narrow strips, between the Berks
soils and the Hagerstown soils, rarely exceeding 200 yards in width
and occurring wherever the calcareous shales are exposed to weather-
ing. The largest areas are south of Fort Loudon and northwest of
Greencastle.

The soil, because of its heavy clay loam texture, is more difficult
to cultivate than most of the soils in the county.” When dry it is
rather cloddy or chunky.

One of the most important characteristics of this soil is that it is
neutral or alkaline, and for this reason alfalfa grows well without
liming, and clover is well adapted to it. Most grass crops grow
exceptionally well on this soil. The most objectionable feature of
the soil is its heavy texture, which makes cultivation difficult except
at the optimum moisture content, and during dry periods it tends
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to bake and crack, forming hard lumps. This soil is not agricul-
turally important, as its total area is not large.

Murrill graveliy silt loam.—Murrill gravelly silt loam is developed
from two distinctly different classes of soil materials—the surfice
material being mainly silt, sand, and gravelly material that is allu-
vial or colluvial in origin and has been spread as a thin drift over
the residual soil materials weathered from limestone. The upper
materials originated in the mountains and were transported to their
present positions by gravitational creep, snowslides, and surface flood
water. The soil 1s generally well drained and well oxidized. Tt
occupies gently rolling relief mainly on the crests of low ridges where
erosion has been least active. Most of the gravel is water-rounded.

The surface soil, to a depth of 8 or 10 inches, consists of rich-
brown gravelly silt loam to fine sandy loam which contains from
5 to 15 percent of water-worn gravel. Below this to a depth of
about 20 inches the soil material is yellowish-brown heavy silt loam
with from 2 to 5 percent of gravelly material scattered through it.
Between depths 0¥ 20 and 40 inches the soil is generally reddish-
yellow clay loam that resembles the Hagerstown subsoil but con-
tains some gravel. Below a depth of 40 inches the soil is silty clay
derived from residual materials weathered from limestones. The
surface gravelly layer, as mapped in this county, ranges in depth
from 6 inches to 4 feet, but is everywhere underlain by the reddish-
yellow to reddish-brown clay material which overlies massive lime-
stones. The rounded water-worn gravel of the surface soil ranges
in diameter from one-half inch to 3 inches, and averages about 1 inch.
Most of the colluvial material consists of weathered products of sand-
stones and shales. This soil is acid, ranging from a pH value of 5.5
in the surface soil to a pH value of 6.0 to 6.3 in the subsoil.

Murrill gravelly silt loam is most extensive north and west of
Mercersburg, at the edge of the limestone soils southeast of Parnell
Knob, and in Path Va%lev. The relief is gently rolling with ncca-
sional depressions or sinks where cavities in the limestones have
developed. The internal drainage is very good, although this soil
has an exceptionally good water-storage capacity and is very drought
resistant. The open porous surface soi? absorbs water rapidly,
reducing surface run-off to a minimum, and the clay subsoil aids 1n
retaining a large amount of soil water. This soil warms early in
spring, and crops get an early start and mature early.

The gravel is not excessive, but it causes wear on tillage imple-
ments and is destructive to mowing-machine sickles. This is a
factor to be considered in comparing this soil to the nongravelly
Hagerstown and Duffield soils.

Murrill gravelly silt loam is devoted to the production of general
farm crops, such as corn and small grains. Corn yields range from
80 to 60 bushels an acre, and wheat 12 to 25 bushels. Hay crops
are not grown extensively, even though this soil produces good yields.
Fruit growing, especially of peaches and apples, is important on
this soil near Parnell Knob.

The same crop rotations are practiced on the Murrill and Hagers-
town soils. The grass crops, such as clover and timothy, are gen-
erally pastured, and then the sod is plowed under for corn.

Murrill gravelly coarse sandy loam.—Murrill gravelly coarse
sandy loam is similar to Murrill gravelly silt loam in that the
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gravelly materials are underlain by reddish-brown residual clay
materials derived from weathered limestones. The surface soil ma-
terials are largely transported materials that are derived from sand-
stone conglomerates, Cambrian quartzites, and aporhyolites.

Murrill gravelly coarse sandy loam has a surface soil of brown
gravelly sandy loam to a depth of 5 inches. Under virgin forest
cover the surface soil is a dark-brown loose granular soil material con-
taining water-rounded gravel. The entire surface soil contains coarse
sharp sand which gives the soil a gritty feel. The content of gravel
in the surface soil ranges from 3 to 15 percent. From a depth of
b inches to a depth o% 16 inches the material is brownish-yellow
sandy loam. This is the highly leached layer which is stx:onﬁly
acid, with a pH value of 5.5. Between depths of 16 and 36 inches
the soil grades into reddish-yellow sandy clay, and the influence
of the residual clays from limestones begins to be noticeable. Be-
low this layer to a depth of 50 inches is reddish-yellow silty clay
loam which contains no gravel. The material in this layer has a
pH value of 6.0.

The_depth of the gravelly soil materials differs considerably,
depending on the degree of slope and the amount of erosion that
has occurred, ranging from a few inches to 5 feet. A few areas
of Hagerstown silty clay loam too small to be shown were mapped
with tﬁis soil.

The same general farm crops are grown on this soil as on the
Hagerstown soils. The soil, being loose and sandy, warms early in
the spring; this is favorable in getting such crops as potatoes and
corn started early. The clay subsoil aids in storing large quantities
of moisture, which is available to growing crops during dry periods.
Corn is better adapted to this soil than any of the small-grain crops
and yields from 35 to 60 bushels an acre. Wheat and oats, being
shallow-rooted crops, do_not yield so well on this soil as on the
Hagerstown soils or on Murrill gravelly silt loam. Wheat yields
from 10 to 20 bushels an acre ang,r when fertilized with phosphate,
yields 12 to 25 bushels. Clover and alfalfa can be grown success-
fully on this soil if the acidity is corrected by liming. On some
limed fields alfalfa yields from 2 to 314 tons an acre, and clover
1%, to 2 tons. Several areas of this soil are devoted to orchards,
as peaches and apples are naturally well adapted to it.

SOILS DEVELOPED FROM SHALE

The soils developed from shale, commonly called “shale soils”,
occupy approximately 27 percent of the agricultural land of the
county. They range in depth from 8 to 30 inches and are mainly
Eraylsh-brown silt loams or shaly loams. They are characterized

y loose friable surface soils and subsoils, the subsoils immediately
overlying the parent shale beds.

These soils are not deep; therefore they are naturally less pro-
ductive than the soils developed from limestone. The parent shales
are low in lime; therefore the soils are likewise low in lime and are
naturally acid in reaction. They have one advantage over the soils
developed from limestone in that if the cultivated soils become
shallower as a result of erosion, the raw shale materials which are
turned up to the surface by the plow are soon weathered physically
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into new soil material, whereas if a limestone is exposed on the
surface it weathers more slowly than when covered because it is
dissolved and leached by the chemical action of the acids contained
in the soil water. The shallowness of the soils developed from shale
is not so serious a factor in crop production, therefore, as some might
think. If the rainfall throughout the growing season is normal, these
soils produce reasonably good crop yields, which probably range
from 10 to 25 percent below those on the soils developed from lime-
stone.

Because of their shallowness, these soils do not hold sufficient soil
water to supply the full moisture requirements of corn during
droughty periods, but they are well adapted to growing small grains,
hay, grass, and potatoes, as most of these crops mature early in the
growing season and escape the effects of droughty periods in late
summer. Like the soils from limestone, they are benefited by the
addition of lime and phosphorus fertilizers, ’

The soils developed from shale have been classified as Berks and
Gilpin soils. The largest areas of these soils are in a belt extend-
ing from the State line southwest of Greencastle northeastward
across the county paralleling the Cumberland Valley and ranging
in width from 4 to 9 miles. Other extensive areas of Berks soils
are in Path Valley and south and east of Mercersburg.

The Berks soils occupy approximately one-half of the more im-
portant agricultural land in the county and about 99 percent of all
agricultural soils developed from shale. They occupy the higher
levels of the main valley floors, which range in elevation from 650
to 1,050 feet above sea level, averaging about 850 feet in the Cumber-
Jand Valley, and are about 100 feet higher than the average eleva-
tion of the i—Iagerstown soils. The surface is generally undulating
to decidedly rolling and is well dissected by drainage channels (pl. 3,
A). Much of the land is steeply sloping. The surface drainage
is well developed and in many places is excessive. In places the
weathered shaﬁa is exposed by erosion on the steeper areas adjacent
to streams. These soils are developed from residual materials which
have accumulated as a result of the physical weathering of the dark-
drab Martinsburg shales.

The Berks soils were originally occupied by wild grasses and for-
ests of oak, hickory, walnut, maple, and scrub pine. At present
approximately 70 percent is cultivated, 20 percent being devoted to

rass and 10 percent being occupied by hardwoods, mainly oaks, and

y some scrub pine. Agriculturally they are important soils even
though they are not so productive as the soils from limestone. They
are loose and mellow, warm early in the spring, and are easily cul-
tivated. The main crops grown are corn, wheat, rye, barley, clover
and timothy, and some alfalfa. A few peach orchards are on the
Berks soils, but as a rule these soils are not considered well adapted
to orchards because they are too shallow. In general, the Berks
soils are best adapted to small grains and grasses. Corn is widely
grown, but the yields are frequently reduced by drought. Wheat
and rye generally mature before the yields are reduced by the late
summer gry periods. Farmers apply lime to the soil when they ex-
pect to grow clover. A few fields of alfalfa are grown and produce
good yields on heavily limed soils. Crop yields differ considerably
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A, Duffield silt loam. Note the soft shaly limestone underlying the soil. B, Typical topography of Duffield
silt loam. South Mountain in background Photo taken northwest of Duffield looking east.
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on the different Berks soils. Fertilizers, especially phosphorus, are
widely used. With lime and commercial fertilizers the farmers
also apply large quantities of barnyard manure.

Soil erosion is a serious problem on the Berks soils. They are
not deep enough to be terraced, but contour cultivation and strip
cropping are being recommended for the sloping areas. The steep
areas should not be cultivated frequently but should be kept in grass
or hay crops, as is being done on many farms.

The Gilpin soils, as correlated, are developed from the yellowish-
brown to %rownish-pu le Waynesboro shales. Only a few areas
were mapped, principally on high ridges near Waynesboro and
northward toward Tomstown. Only one type and one phase were
mapped. The Gilpin soils as mapped andy correlated in Franklin
County are not t¥)ical of the Gilpin soils as developed in central
and west-central Pennsylvania. The more typical Gilpin soils are
developed from fine-textured acid yellow shales.

Berks silt loam.—Berks silt loam, the deepest of the Berks soils,
ranges from 12 to 30 inches in depth to the unweathered shale. The
surface soil to a depth of 7 inches is light-brown or slightly grayish
brown loose mellow silt loam. Below this to a depth of 12 inches
the soil is brownish-drab or brownish-yellow silty clay loam. From
a depth of 12 inches downward to the parent shale the soil color is
a mixture of yellowish brown, yellow, and pinkish yellow which gives
the lower subsoil layer a slightly mottled or spotted appearance.
This color appearance is due to iron concretions rather than to im-
perfect drainage. The lower part of the soil contains numerous
subangular fragments of weathered shale which gradually increase
in size ahd quantity to a depth of 30 or 86 inches where the consoli-
dated parent shale 1s reached (pl. 3, B).

This soil occupies the most level areas of the Berks soils and occurs
mainly on ridge tops. Erosion is not excessive. Practically all the
goil is cultivaied. Corn and wheat are the principal crops. Corn
yields range from 25 to 50 bushels during years of normal rainfall.
Wheat yields range from 15 to 30 bushels an acre when fertilized
with phosphate fertilizer. Alfalfa yields from 1 to 2 tons an acre
on fields that have been heavily limed. Clover and timothy are the
most popular hay crops and yield from 1 to 114 tons an acre.

A number of small areas of Berks silt loam, which occur mainly
on the tops of narrow ridges, are distinguished by an exceptionally
well-drained and well-oxidized soil. The parent shale is coarser tex-
tured than the average Martinsburg shales. The soil developed from
this shale approaches a loam or very fine sandy loam ranging from
brown to reddish brown to a depth of 10 inches. Below this, to
a depth of 30 inches, the soil is streaked with reddish-brown stains
between which is the brown shale material. Because of its loose
loamy texture, it is a little better soil for growing potatoes than typi-
cal Berks silt loam. Some areas of this soil variation are on the high
ridge extending from Turkeyfoot north to Beautiful.

Berks silt loam, colluvial phase.—In many places where areas of
the Hagerstown and Berks soils join, the Berks soils ocoupy the
higher elevations and the Berks soll materials have been carried out
over the Hagerstown soils by sheet erosion and gravitational soil
creep. The soil of these areas, some of which are rather extensive,

151291—38——3
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has been classified as Berks silt loam, colluvial phase. The sur-
face soil is like that of typical Berks silt loam, but the subsoil is
similar to that of Hagerstown silt loam or Hagerstown clay loam.
The depth of the Berks soil material ranges from a few inches to
914, feet. Agriculturally, this soil is better than typical Berks silt
loam. It is very well adapted for corn, which yields from 40 to 60
bushels an acre. Other crops, such as wheat, clover, and alfalfa, are
also well adapted to this soil.

Other small areas included with Berks silt loam, colluvial phase,
are mainly Berks silt loam soil material that has been recently de-
posited along very small streams or upland drains that rise in the
Berks soil areas. The soil in these included areas differs from the
Pope soils in that the soil material is all derived from Berks soils,
whereas the Pope 5o0ils contain a mixture of sandstone and shale
materials with the sandstone materials dominating the scil mass.
The surface soil is generally brown silt loam to a depth of 12 or 14
inches. Below 14 inches the soil is brown, gray, and yellow mottled
heavy silty clay loam. In places the subsoil 1s not well drained.
Most of this land is devoted to mixed pasture grasses which produce
high yields because of the good supply of soil moisture.

erks silt loam, rolling phase.—Berks silt loam, rolling phase,
occupies more rolling relief than typical Berks silt loam. Cultivated
fields are subject to a little more erosion, and the silt loam surface
soil is much shallower and contains numerous small weathered shale
particles, ranging in thickness from one-eighth to one-fourth inch,
which make up from 10 to 35 percent of the entire soil mass. The
surface soil is brown, grayish-brown, or yellowish-brown silt loam
to a depth of 7 inches, and below this depth the soil material is yel-
lowish-brown or brownish-yellow silty clay loam, which rests on
the parent shale beds at a depth ranging from 10 to 15 inches.

This soil is practically all cultivated, and the same crops are grown
as on typical Berks silt loam. The corn acreage on this soil 1s about
30 percent less than on the typical soil, and the yields are fromn 15 to
30 percent lower because the soil is shallower and less fertile and has
a lower moisture-holding capacity. The acreage of grasses and hay,
especially timothy, is larger. The acreage and yields of small grains
are about the same on this soil as on the typical soil; but the propor-
tionate acreage of rye is larger because rye yields relatively better
than most other crops on the less fertile solls, and that of wheat
is smaller.

A number of areas of Berks silt loam, rolling phase, differ from
most of the soil in having various quantities of gravel and sandy
materials scattered over the surface. In general, such areas have a
lower agricultural value than the more typical rolling phase because
they occur at higher elevations and near the bases of mcuntains.
Even though this soil is mapped as a silt loam the surface soil is
rarely more than 12 inches deep, below which are the parent shales.
Much of this land borders the mountain forested areas. About 40
percent of it is occupied by forests which grow along small moun-
tain drains that flow across it. The main crops grown are corn, rye,
and hay or grass. Timothy and clover are the main hay crops, and
timothy is the most important grass crop. This soil 1s subject to
considerable erosion and for this reason should not be cultivated

frequently.
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Berks silt loam, heavy-subsoil phase.—Berks silt loam, heavy-
subsoil phase, is developed on rather flat areas and around drain
heads where surface drainage is not well developed. The surface
soil is grayish-brown silt loam to a depth of about 6 inches. Below
this the soil material is heavy grayish-brown to bluish-gray and yel-
low mottled plastic silty clay that is not well drained. Most of these
areas are small and occur on the plateau areas northeastward from
St. Thomas to the county line. A large number of them are occupied
by wild grasses that tolerate wet soils. About 60 percent of the
land is cultivated.

Berks shale loam.—Berks shale loam is shallower than Berks silt
loam. It occupies rather steep slopes and is subject to rather severe
sheet erosion unless covered by vegetation. The depth of the soil
ranges from 2 to 5 inches. The soil contains from 40 to 65 percent
of weathered shale fragments not more than three-fourths of an
inch thick. Only about 35 percent of this soil is cultivated, and the
rest is devoted to pasture grasses or supports a growth of oaks and
scrub pines. Timothy is the most important tame grass grown on
this soil. Rye is the main small-grain crop and produces from 5
to 10 bushels an acre. Corn is grown in some places, but yields
are very low, averaging not more than 20 busheg an acre during
seasons of normal rainfall. This soil should be kept seeded to
pasture grasses, because it erodes severely when cultivated.

Berks shale.—Berks shale is weathered raw shale bedrock covered
by only a few inches of soil material. None of this land is cultivated
or ever should be, because it occurs only on very steep slopes and
includes under-cut banks along streams. Most of the land is occu-
pied by tree growth, which consists mainly of oaks, scrub pine, and
some hickory.

Gilpin shale loam.—Gilpin shale loam is most extensively developed
on the tops of high hills north and northeast of Waynesboro. It is
developed from yellowish-brown Waynesboro shale,

The surface soil, to a depth of 10 inches, is brownish-yellow shaly
loam. The weathered shale material comprises 10 to 25 percent of
the soil mass. From a depth of 10 inches to a depth of 30 inches
is a mixture of yellowish-brown soil material and weathered shale.
The content of shale gradually increases with depth, and at a depth of
30 inches lie the bedded shales. This soil is acid in reaction, the pH
value ranging from 5.5 to 6.0.

Gilpin shale loam is about as productive as Berks silt loam but
has a better moisture-holding capacity, and for this reason is a better
soil for peach orchards. About 85 percent of this soil is under
cultivation, and several areas are devoted to orchards, including a
few very productive peach orchards. Like all the other soils devel-
oped from shale, this soil is low in organic matter. Its productivity
can be increased by liming, by applying nitrogen and phosphorus
fertilizers, and by plowing under green-manure crops. Erosion,
especially in clean-cultivated peach orchards, is a rather serious
problem in orchard soil management,

A few areas included with this soil are very stony. They are on
steep slopes and are occupied mostly by tree growtg. Purple hard
shales and stones occur on the surface and throughout the soil,
making it unfit for cultivation.
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. Gilpin shale loam as mapped and correlated in Franklin County
1s not typical of the Gilpin soils as developed in central and west-
central Pennsylvania. The more typical Gilpin soil of those rections
is developed from fine-grained yellow shales.

Gilpin shale loam, brown phase.—Gilpin shale loam, brown phase,
consists of brown or purplish-brown shaly loam to a depth of about
20 inches. Below this depth the materials are mainly mixed purple
shales and soil materials to a depth of 30 inches, where solid shale
beds are reached. The surface soil contains from 10 to 20 percent
of purple shale fragments. This soil occupies the tops of high ridges
or upper steep slopes of ridges. It is generally too shallow for corn
but produces fair yields of small grains, such as wheat and rye.
About 70 percent of this soil is cultivated, and the rest supports a
cover of mixed pasture grasses or trees.

This soil, like the other Gilpin soils mapped in the county, is not
typical of the Gilpin soils mapped elsewhere.

SOILS DEVELOPED FROM OLD GRAVELLY DEPOSITS

"The group of soils developed from old gravelly deposits, commonly
called “gravelly soils”, comprises the Lycoming soils; Buchanan
gravelly loam; Amberson gravelly loam; Murrill gravelly coarse
sandy loam, deep phase; and Holston cobbly sandy loam.

The total area of these soils is approximately 12 percent of the
agricultural land of the county. The largest areas are east of Scot-
land and along the base of South Mountain as far south as Quincy.
Other important areas are along the foot of North Mountain, Parnell
Knob, and from the vicinity of Fort Loudon southward toward
Mercersburg. These soils aree«derived mainly from transported ma-
terials that had their origin in the mountain areas. They are gen-
erally rather gravelly, comparatively low in fertility, strongly acid
and very low 1n lime, and have brown or grayish-brown surface soils
and brownish-yellow or reddish-yellow gravelly sandy clay subsoils.
About 20 percent of the gravelly soils are shallow and are underlain
by silty clays that have been derived from materials weathered from
the underlying limestones. Most of them range in depth from 3 to
more than 30 feet.

These soils are naturally less productive than the soils developed
from limestone and shale, but because of their depth and subsoil tex-
ture they have a high water-absorption and water-holding capacity
and are much less subject to drought than are the soils from shale
Because the gravelly surface soils dry out quickly, grasses do not
flourish, but ﬁeeper rootiélf crops grow well where the soil is suffi-
ciently limed and fertilized. Many of the best commercial orchards
are on these soils.

The Lycoming soils are the most acid, and the Holston and Am-
berson soils the least acid. The acidity ranges from pH 4.0 to pH
6 5, averaging about pH 5.5, Which is greater than that ordinarily
tolerated by clover, alfalfa, and bluegrass. The acidity of these soils
can be overcome by heavy applications of lime.

All the gravelly soils are naturally low in organic matter. The
addition of green-manure crops or of barnyard manure improves
the physical condition of the soil and increases its water-holding
capacity and fertility.
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These soils are naturally low in nitrogen and phosphorus, which
are essential plant-food elements, and thefv respond readily to com-
mercial fertilizers containing these two elements. Fertilizer appli-
cations range from 150 to 300 pounds an acre of 16-percent super-
phosphate, most of which is applied to small-grain crops, especially
wheat. Nitrate fertilizers are used in almost every orchard at rates
ranging from 2 to 5 pounds a tree for peaches and from 5 to 10
pounds a tree for apples. The most popular complete fertilizers
used are the 2-12-5 and 2-8-5 mixtures. )

The Lycoming soils typically have brown surface soils, brownish-
yellow subsurface soils, and subsoils ranging from reddish yellow to
reddish brown. Both surface drainage and internal drainage are
good, and the entire soil mass is well aerated and well oxidized.

Lycoming gravelly fine sandy loam.—The surface soil of tryplqal
Lycoming gravelly fine sandy loam consists of brown gravelly silt
loam or fine sandy loam to a depth of 6 or 8 inches. The reaction 18
strongly acid. Between depths of 7 and 18 inches the soil is pale

ellowish-brown fine sandy loam. This is the most completely
iaached layer and is generally more acid than the surface soil. I'rom
a depth of 18 inches to a depth of 36 inches the soil changes from
yellowish-brown to decidedly reddish brown sandy clay loam which
in places is nearly brick red. The clay content increases until the
soil mass, even though sandy, is somewhat sticky when wet. Be-
tween depths of 86 and 72 inches the soil material consists of reddish-
brown or brownish-red gravelly sandy material which is held to-
gether by fine silt and clay material. The entire soil mass contains
considerable quantities of rounded and subangular sandstone gravel.

About three-fourths of Lycoming gravelly fine sandy loam lies
over residual limestone materials which provide good subsoil drain-
age. These materials lie too deep to be of any value to general farm
crops but may be reached by the roots of fruit trees. The most
pronounced red subsoil color is generally on the steeper slopes or
rounded ridges. Rounded and subangular red, yellow, and gray
sandstone gravel, some of which are rather large, approaching the
size of cobblestones, occur throughout the soil. In some fields these
cobblestones are numerous and have been collected in piles from the
fields. Near the mountains the content of coarse gravel and cobble-
stones increases. The crop adaptations of this soil are discussed
under the heading Lycoming cobbly sandy loam, which follows.

_Lycoming cobbly sandy loam.—Lycoming cobbly sandy loam is
similar to Liycoming gravelly fine sandy loam except that instead of
being sravelly the surface soil contains large amounts of well-
rounded cobblestones. The content of cobblestones makes this soil
more difficult to cultivate than the gravelly soil. Numerous piles
of these cobblestones are along the edges of cultivated fields from
which they have been collected.

Fully 85 percent of Lycoming gravelly fine sandy loam and about
70 percent of Lycoming cobbly sandy loam have been cleared and
cultivated. The uncleared areas are occU£ied by farm wood lots and
forest consisting mainly of oaks, wild cherry, hickory, maple, and
other hardwoods. The cleared areas are devoted to general farm
crops and fruit orchards. Corn is the most important grain crop,
and acre yields range from 20 to 35 bushels. Peaches and apples
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are the important fruit crops; some very productive orchards are
located on these soils along the base of Parnell Knob. Apples yield
from 75 to 150 bushels an acre depending on the seasonal conditions,
the care of the orchard, and the age of the trees.

Included with Lycoming cobbly sandy loam are areas, at the base
of South Mountain, in which the soil consists of gray or grayish-
brown slightly acid ravelly fine sandy loam or sandy loam to a
depth of 24 inches. %nder forest cover, the 1-inch surface layer is
dark-brown or nearly black organic matter or raw humus which lies
like a mat over the mineral soil. Immediately under the raw
humus is a thin leached layer of gray sandy material. When this
soil is brought under cultivation the humus layer disappears. Be-
tween depths of 24 and 72 inches the soil gradually becomes pinkish
yellow, then yellowish pink, and at a depth of 40 inches is decidedly
yellowish red, considerably streaked with red iron stains. Between
depths of 36 and 48 inches the fine silt and clay soil materials are
slightly concentrated, but the greater portion of the soil material
is gravel and sand, with the sand dominating. DBelow a depth of
30 inches the soil material is strongly acid, having a pH value of 5.0.
Large gravel and a few rather large rounded cobblestones occur over
the surface and throughout the entire soil mass, and in places beds
of heavy white clay underlie this soil and retard subsoil drainage.
Some of the better drained areas have a decidedly red subsoil. The
soil in the exceptionally red areas is very acid. The more important
areas of this included soil lie immediately above areas of Murrill
gravelly coarse sandy loam, deep phase, and nearer the mountains.

Lycoming cobbly sandy loam, yellow-subsoil phase.—The surface
soil of Liycoming cobbly sandy loam, yellow-subsoil phase, consists
of brown or yellowish-brown cobbly or gravelly sandy loam to a
depth of 6 or 8 inches. Below this the soil becomes brownish yellow,
and between depths of 14 and 28 inches the material is yellow grav-
elly sandy clay loam. Below a depth of 28 inches to a depth of 40
inches it 1s generally mottled yellow, yellowish-brown, and blue-gray
somewhat sticky sandy clay loam or clay.

This soil occupies rather smooth areas, but the surface drainage is
sufficient to provide quick run-off for surplus water after rains, The
sandy texture of the soil allows rapid absorption of rain water, and
after prolonged heavy rains the soil becomes saturated with water,
as the subsoil drainage is not well developed and the excess water
does not drain out of this soil so rapidly as it does from typical
Lycoming soils or Murrill soils. Fairly large areas of this soil are
mapped east and northeast of Scotland, south of Mont Alto, and
northeast of Roadside.

This soil is not so well adapted to orchards as the better drained
soils. Corn, wheat, rye, clover, and, in some places, alfalfa are
grown. Corn yields from 25 to 50 bushels an acre, clover and timothy
1 to 114 tons of hay, and alfalfa on limed soils 2 to 3 tons.

Lycoming loamy sand.—Near Pond Bank is a rather smooth and
level area of Lycoming soil that is nearly pure sand, containing
only a small amount of gravel. This soil has been mapped as Lycom-
ing loamy sand. The surface soil is yellowish-gray loamy sand to a
depth of about 20 inches. Below this to a depth of 40 inches the
sandy soil material contains sufficient clay to give it a sticky feel
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when wet. The soil in this layer is considerably streaked or tinted
with pinkish red, brownish gray, or yellowish gray. On well-drained
knolls this soil layer is nearly solid brick red in color. Below a
depth of 40 inches the soil is yellow or pinkish-yellow sand.

This soil is a marginal land type; it is highly leached and strongly
acid; and a few areas are imperfectly drained. Most of it is on
i:utéov.er land on which the tree growth is mostly pin oak and short-
eaf pine.

Lyrt):oming gravelly silt loam.—Lycomin% gravelly silt loam is
similar to Murrill gravelly silt loam, except that the soil is underlain
by the Waynesboro shales instead of limestone and the subsoil drain-
age is not so well developed. All of this soil is under cultivation.
A few small areas are west of Mercersburg Junction, and others are
in the southern part of Path Valley.

The surface soil, to a depth of 8 inches, is brown or yellowish-
brown mellow gravelly silt loam. Between depths of 8 and 20
inches the soil is brownish yellow, and from a depth of 20 inches
to 30 inches the color is reddish yellow to reddish brown and the
texture changes to gravelly silty clay loam. Between depths of 30
and 50 inches the soil is reddish-yellow or reddish-brown gravelly
silty clay. Below 50 inches the content of gravel decreases, and the
content of silty clay increases. At a depth of 72 inches the soil ma-
terial becomes more yellow or brown, depending on the color of
the parent shales, which may be encountered at various depths be-
low 4 feet, the depth being determined by the relief of the shale beds
over which the gravelly soil materials have been deposited.

Agriculturally, Lycoming gravelly silt loam ranks with the Murrill
soils. Corn yields from 40 to 70 bushels an acre. Apples yield from
100 to 175 bushels an acre, depending on the age of the trees and the
seasonal conditions.

A few small areas of a colluvial phase of Lycoming silt loam were
included with Lycoming gravelly silt loam in mapping. The surface
soil consists of dark-brown silt loam to a depth of about 20 inches
and below this depth the subsoil consists of gravelly sandy loam soil
materials characteristic of the Lycoming soils. The silt loam surfa:.e
soil of these areas recently was washed into the low places from ad-
jacent gravelly soil areas where erosion occurred. Although some
of these arcas are not especially well drained, most of them are de-
voted to general farm crops. Corn is the most important crop grown
on this land and yields from 40 to 65 bushels an acre.

Lycoming gravelly silt loam, shallow phase.—Lycoming gravelly
silt loam, shallow phase, is a shallow Lycoming soil that overlies
shale materials. The surface soil is yellowish-brown gravelly silt
loam to a depth of 8 inches. Below this to a depth of about 20 inches
the soil material is reddish-yellow gravelly silt loam material in
which the effect of the underlying shale begins to be noticeable. BPe-
low 20 inches the soil material is principally reddish-yellow silt loan
which contains no gravel. The red color is an iron stain over the
shale soil particles. At a depth ranging from 36 to 40 inches the
underlying shales are encountered. The depth of the gravelly mate-
rial differs considerably, ranging from 1 to 5 feet, but in most places
is 114 or 2 feet. Soil of this phase generally has good surface
drainage,
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The agricultural value of Lycoming gravelly silt loam, shallow
phase, is similar to that of the Berks soils, although crop yields on
this soil average about 15 percent lower than those on Berks silt loam.
The principal areas of this soil are on the flat tops of high ridges
along Conococheague Creek and West Branch Conococheague Creek,
along the lower mountain slopes southwest of Mercersburg, near
Roxbury, and in Amberson Valley.

Most of this land is cleared and cultivated. Corn is the principal
grain crop; and hay, especially mixed timothy and clover, is the sec-
ond crop, and yields from three-fourths ton to 114 tons an acre.

Buchanan gravelly loam.—Buchanan gravelly loam is yellowish-
brown or dark-brown gravelly silt loam or loam to a depth of 6
inches. Between depths of 6 and 24 inches, the material 1s yellow
heavy gravelly silty clay loam, and between depths of 24 and 60
inches 1t is tongh heavy gray and yellow mottled clay. The lower
subsoil material is very plastic when wet and very hard and blocky
when dry. The surface soil contains considerable quantities of
rounded sandstone gravel and shale particles. On the higher areas
of this soil, which are near the mountains, a considerable quantity
of cobbly rock is scattered over the surface.

Buchanan gravelly loam is extensive in areas near Fort Loudor,
along the east base of Parnell Knob, at Upper Strasburg, and along
the east base of Cove Mountain southwest of Mercersburg.

Where this soil is mapped along the lower talus slopes of the
mountains it represents in many places the upper limit of the better
agricultural soils. It is generally a fairly good agricultural soil
but is not well suited to orchards because the subsoil is too heavy
and is not sufficiently well drained. Corn, wheat, and timothy and
clover are the main crops grown on this soil.

Amberson gravelly loam.—Amberson gravelly loam is a brown
soil developed from accumulations of transported materials that
occur on valley slopes below the talus deposits of the mountains.
The main body of this soil is developed from a mixture of soil
materials similar to those of the Dekalb, Lehew, and Berks series;
the Lehew material gives this soil its brown or reddish-brown color.
Most of this soil is mapped in Horse Valley, but a few areas are in
Little Cove Valley, where the Cayuga formation has been exposed
and has weathered into soil material.

Amberson gravelly loam is rich reddish-brown silt loam or loam
to a depth of 12 or 15 inches, although the material in a few areas
approaches a sandy loam in texture. Below 15 inches the soil ma-
terial is mixed brownish yellow and reddish yellow. The subsoil
is open and friable. The entire soil mass contains numerous rounded
gravel and shale fragments, the gravel being mainly fragments of
Indian-red sandstone that is much heavier than the average sand-
stone. Locally these rocks are called “ironstone.” On the higher
slopes the gravel and ironstone become larger, and some areas of
this soil range from cobbly to almost stony. Rounded yellow sand-
stone gravel and cobblestones and red shale fragments are also nu-
merous in this soil.

This soil differs from the Lycoming soils in color, being datrk
reddish brown, whereas the Lycoming soils are yellowish red or
reddish yellow. Much of the Lycoming soils overlies limestone and
Berks shale, but the Amberson soils overlie the Cayuga formation
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only, which consists of dark chocolate-colored or Indian-red inter-
bedded shale and sandstone. The subsoil of the Lycoming soils con-
tains considerable quantities of clay, whereas the texture of the sub-
soil of the Amberson soil is more nearly like that of its surface soil,
averaging a silty clay loam. .

From 25 to 40 percent of Amberson gravelly loam is under culti-
vation. Corn and wheat are the principal grain crops; and timothy
and mixed clover and timothy, the main hay crops. This soil is
rarely limed or fertilized even though it would respond to such
treatment. .

Murrill gravelly coarse sandy loam, deep phase.—Murrill
gravelly coarse sandy loam, deep phase, is similar to Murrill gravelly
coarse sandy loam but is deeper, ranging from 6 to 20 feet to the
underlying limestone.

The surface soil, to a depth of 3 inches, is dark grayish-brown
to light-brown gravelly coarse sandy loam, which is slightly acid.
Between depths of 8 and 10 inches the soll material is brownish-
yellow or yellowish-gray coarse sandy loam, also slightly acid. From
a depth of 10 to 20 inches the color is yellowish brown, changing
at a depth of 20 inches to reddish-brown splotched or streaky coarse
sandy clay loam, which is distinctly acid. Below this, to a depth of
70 inches, the soil ranges from yellowish-brown to decidedly yellow-
ish red coarse sandy clay having a high content of sand. The sub-
soil color varies according to the drainage. In the best drained
areas, which are on the slopes and narrow ridge tops, the subsoil
is decidedly red, but on the lower slopes or in depressions, which are
not so well drained, the subsoil is brown or brownish yellow. The
acidity gradually decreases with depth. This material extends
downward to more than 20 feet in places but averages about 12
feet. The clay content generally decreases with depth until the
clay that has weathered g'om limestone is encountered. The thick-
ness of the limestone clay is not known but is estimated to be 2 or
more feet. This overlies beds of massive limestone. Much very
hard water-rounded gravel is on the surface and embedded in the
soil. Many of the pieces of gravel are 2 or 8 inches in diameter and
probably should be called cobblestones. Most of the gravel is yellow,
%E'ay, bluish-gray, or purplish-brown hard sandstone and quartzite.

he gravel content of this soil ranges from 5 to 15 percent, the re-
mainder of the material being hard gritty sand, silt, and clay. The
content of gravelly material is not sufficiently high to prevent the
cultivation of this soil.

The principal areas of this soil occupy rolling ridges southeast
and northeast of Scotland, near Fayetteville, and southward to
Quincy. An important area occurs southeast of Roadside.

Practically all of this soil is being cultivated. The more important
farm crops consist of corn, wheat, clover and timothy, and alfalfa.
Corn yields 35 to 65 bushels an acre when fertilized, and alfalfa on
ureas that are heavily limed produces from 2 to 3 tons an acre.
This soil, because of its great depth and its well-drained sandy sub-
soil, is better adapted to orcharding than to general farming; it is
the best soil in the county for growing orchard fruits, and many
of the commercial apple orchards are located on it. Areas having
red subsoils are much better adapted to orchards than are areas
having yellow subsoils. Apple yields range from 125 to 250 bushels
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an acre, depending on the age of the trees, the season, and the man-
agement of the orchard. This soil is not subject to much erosion,
mainly because it is sandy and rain water penetrates it easily.

Holston cobbly sandy loam.—Holston cobbly sandy loam has been
included in the group of soils developed from old gravelly deposits
mainly because it has agricultural usefulness similar to that of the
other gravelly soils and is developed from transported soil mate-
rials that had their origin in South Mountain. The surface soil, to
a depth of 8 inches, is dark-brown cobbly sandy loam, in which the
sandy material is decidedly gritty. Between depths of 8 and 24
inches the soil material is yellowish-brown or brownish-yellow gravel-
ly loam or silt loam. Between depths of 24 and 48 inches is brown-
ish-yellow to reddish-yellow gravelly coarse sandy material. Below
48 inches practically all the material is gravel and sand. Numerous
yellow, brown, gray, and purplish-brown water-rounded hard sand-
stone and quartzite cobbles and gravel are on the surface and em-
bedded in the soil. Many of the cobblestones range from 2 to 5
inches in diameter, and large piles of these stones are in fence
corners where they have been collected from cultivated fields.

This soil occupies a terrace position along streams that rise in
South Mountain. Practically alil of it is cultivated or devoted to
orcharding. It is a good farming soil. Corn and small grains are
the main cultivated crops. Corn yields from 40 to 65 bushels an
acre. Apples and peaches are the most important orchard fruits.
They yield from 100 to 200 bushels an acre.

AGRICULTURAL SOILS OF THE MOUNTAIN LANDS

Approximately 9,000 acres of the more level mountain lands are
considered agricultural land because they occupy comparatively
smooth areas and may be devoted to growing farm crops. Most of
the soils are gravelly, cherty, or stony and are weathered from a
wide assortment of materials ranging from igneous metarhyolites
and metabasalts to sandstones and shales. Most of these soil2 con-
stitute marginal farm land that might better be devoted to forestry,
but they have been cleared and are now used for the growing of
either fruit trees or cultivated crops, such as corn and wheat, the
yields of which usually are not very high. The soils of this group
are naturally the lowest in fertility and the least valuable of all the
agricultural soils in the county.

These soils have but few soil characteristics in common, except that
all of them are acid and heavily leached and occur at relatively high
elevations as compared to the other agricultural soils. They are
classified in the Lehew, Amberson, Ashe, Montalto, Chandler, and
Leetonia series.

The Lehew and Amberson soils are closely related soils and are
most extensive in Horse Valley and Little Cove Valley. On all
these soils the main tyge of agriculture consists of the growing of
general farm crops and the raising of livestock, and a few farms
are engaged in dairying. Fruit is not grown on these soils. They
are seldom fertilized other than with %arnyard manure. Liming
of the soils in Horse Valley is not practiced, mainly because no
limestone is available in the valley, but in a few places in Little
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Cove Valley beds of limestone are exposed from which the farmers
obtain lime for their soils,

The Ashe soils are developed on the intermountain uplands north
and east of South Mountain, at elevations ranging from 1,400 to
1,700 feet. They are open and porous and absorb rather large quan.
tities of water, and the high altitudes and cool nights favor soil-
moisture conservation. The surface ranges from fairly smooth to
rolling and undulating, and all areas of these soils are generally well
drained. A few areas are subject to erosion, and gullies have been
cut across cultivated fields in places. In general, the Ashe soils are
better forest soils than agricultural soils; the agriculture is gen-
erally not especially flourishing, doubtless because of the compara-
tively low fertility of the soils, but corn yields are fairly high. Most
of the farm fields are small, irregular, and generally surrounded b,
second-growth forest. A large proportion of the cultivated soil
is devoted to hay and permanent pastures. A few apple orchards
are growing on the Ashe soils, and the yields indicate that a time
may come when the production of apples and peaches will be
expanded on these soils. .

he Montalto soils, as mapped in Franklin County, are not im-
portant agricultural soils, and practically all of the land devoted to
agriculture is in grass or permanent pasture. These soils should
respond to lime and fertilizers. Most of the area of the Montalta
soils is occupied by summer cottage sites and golf courses.

Lehew gravelly sandy loam.—The surface soil of Lehew gravelly
sandy loam consists of reddish chocolate-colored gravelly sandy loam
to a depth of 6 inches. Between depths of 6 and 18 inches it is
brown or faintly yellowish brown gravelly sandy loam. From a
depth of 18 inches to a depth of 30 inches, it is a mivture of
weathered sand, gravel, and Juniata shale material. The gravel is
mostly angular hard shale and red, brown, or yellow sandstone,
which are strewn over the surface and embedded within the soil.

This soil lies mainly at the bases of mountain slopes where small
alluvial fans and slump materals have accumulated. About 50
percent of this land is cleared and is devoted to growing corn, wheat,
rye, and hay. Corn yields from 15 to 30 bushels an acre. The
uncleared land is in forest, consisting mainly of oaks.

Lehew gravelly sandy loam, shaly phase.—The shaly phase of
Lehew gravelly sandy loam has been developed from material
weathered from the Juniata formation, which consists of Indian-red
shales. The weathered soil material retains the parent-shale color,
and when mixed with organic matter becomes a reddish chocolate
brown. This soil is shallow, ranging in depth from 4 inches to 2
feet, and consists mainly of loose mellow shaly loam. The coil ma-
terial contains numerous rounded fragments of weathered shale.

The most extensive areas of this soil are in Horse Valley and Little
Cove Valley, where it is closely associated with Lehew gravelly sandy
loam. In many places it is also associated with and generally occurs
at higher levels than the Amberson soils. The elevation ranges from
900 to 1,500 feet above sea level (9).

Only about 50 percent is cleared, and the remainder is in forest.
This 1s not an especially valuable agricultural soil, but it is culti-
vated in a number of places. Corn, wheat, ry e,bariey, and timothy
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and clover are the main crops grown; the small grains and hay
are the most important.

Amberson shale loam.—Amberson shale loam is developed from
soil materials that have been weathered from the Cayuga formation.
The color of this soil ranges from grayish yellow to almost Indian
red. The soil is a combination of Berks soils and Lehew soils that
are too thoroughly mixed to be separated on the map. In one place
the surface soil may be yellowish brown, underlain by a reddish-
brown subsoil; and 2 rods away the surface soil may be reddish
brown, underlain by a yellow or vellowish-brown subsoil. About the
only uniform characteristic of this soil is its texture. The surface
soil is shaly silt loam to a depth of 10 inches, underlain by a heavier
silty clay loam subsoil to a depth of about 30 inches, which in turn
is underlain by the parent shales from which the soil materizls have
begn weathered. These shales range in color from yellow to Indian
red.

About 70 percent of Amberson shale loam is cleared and cultivated.
The color of the cultivated fields is unusually spotted, ranging from
grayish brown to brownish red. Agriculturally, Amberson shale
loam may be compared with the Berks soils, as it supports the same
general type of agriculture, which is built around the growing of
small grains, hay, and some corn. Corn yields range from 20 to 35
bushels an acre, and other crops yield accordingly. The largest
areas of Amberson shale loam are mapped in Little Cove V: Tley
and in Horse Valley.

Ashe gravelly silt loam.—The surface soil of Ashe gravelly silt
loam consists of dark grayish-brown or brownish-gray loose gravelly
silt loam to a depth of 16 inches. Between depths of 16 and 28
inches, the soil material is light-brown or light grayish-brown
slightly granular gravelly silt loam or silty clay loam. Below 28
inches and extending to a depth of 60 inches, the soil material is
gray or purplish gray and contains fragments of soft and rotten
aporhyolite rock. The underlying rocks are purple, blue, and brown
aporhyolite or igneous volcanic rock materials. Scattered over the
surface of the soil are numerous sharp angular fragments of hard
aporhyolite.

Approximately 40 percent of Ashe %ravelly silt loam is under
cultivation, and the rest is devoted to forest, the tree growth con-
sisting mainly of oaks and chestnut. This soil is generally low in
organic matter, rather acid, and deficient in lime, and it responds
to heavy liming or heavy fertilizer treatments consisting of either
commercial fertilizers or barnyard manure.

The main crops grown on this soil are corn, wheat, rye, timothy
hay, and vegetables. Corn yields range from 15 to 30 bushels an
acre, and other crops yield accordingly.

A few areas of cobbly silt loam were included with Ashe gravelly
silt loam in mapping. Many of the cobblestones in such areas range
from 2 to 4 incﬁes in diameter. As it occurs in the same fields with
Ashe gravelly silt loam, most of this land is cultivated ; but because
of the larger stones, cultivation is not so easy as on the gravelly
soil. Many fence corners contain piles of these aporhyolite cobble-
stones that have been collected from the cultivated fields. Cro
yields on the cobbly areas are about the same as on the gravelly soil.
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Ashe gravelly silt loam, heavy-subsoil phase.—Ashe gravelly silt
loam, heavy - subsoil phase, has a surface soil of brownish - gray

ravelly silt loam to a depth of 10 or 12 inches. Below 12 or 14
inches, the soil generally is yellow, gray, blue, and brown mottled
gray silt clay loam or clay loam that becomes heavier and more
plastic with depth. During wet seasons the subsoil drainage is not
very good. The surface drainage can be improved by open ditches.

About 30 percent of this soil is cultivated, and the rest is forested,
chiefly with oaks, chestnut, and some pine. Corn, wheat, rye, oats,
and hay are the main crops. Corn yields are the same as on the
typical soil. .

Montalto silt loam.—The surface soil of Montalto silt loam con-
sists of brown or reddish-brown loose, mellow, slightly gran-
ular, and slightly acid silt loam to an approximate (Tept_h
of 12 inches. Between depths of 12 and 32 inches the soil
is reddish-brown or brownish-red silty clay loam which is rather
friable and granular, the granules being rounded instead of sharp-
angular as in the Hagerstown soils. Small fragments of greenstone
rock material occur in this soil layer. Between depths of 32 and
40 or more inches, the soil is brownish-red to yellowish-red silty
clay material possessing no structure or soil granulation. The
quantity of embedded greenstone rock material increases to a depth
of 40 inches, below which most of the material is partly weathered
greenstone.

This soil occupies smooth to gently rolling ridges. All of it
can be easily cultivated and should produce good yields of corn
or other cereals.

North of Blue Ridge Summit small areas included with this soil
are more gravelly—containing 5 to 25 gercent of gravel—and have
a subsoil of mottled yellow, %rown, and gray heavy silty clay. In
these areas the lower subsoil is imperfectly drained. These areas
occupy slopes from which erosion Eas removed the finer soil ma-
terials, allowing an accumulation of angular greenstone rock frag-
ments. The content of rock fragments ranges from 3 to 10 percent,
of the soil mass. The soil is shallower than the more typical silt
loam. The silt loam surface layer averages about 6 inches in depth.
Between depths of 6 and 20 inches, the material is silty clay loam,
and the mixture of silty clay and rocks generally occurs below a
depth of 2 feet. About 80 percent of this land 1s cultivated, and
the rest is kept in pasture grasses to prevent soil erosion.

Montalto stony loam.—Montalto stony loam lies on steep slopes,
where erosion is active and the soil is shallow. Scattered over the
surface and embedded in the soil mass are numerous large detached

reenstone rocks and boulders, some of which weigh several tons.

bout half this land is occupied by forest trees, and the rest is
cleared and used as permanent pasture.

Chandler gravelly loam.—Chandler gravelly loam is developed
mostly from soil materials weathered from sandstone and scﬁlst
materials, This soil lies on the low mountain slopes east of Penn
Mar, northward over the low mountains near Rouzerville, and ter-
minates on the western slopes of Green Ridge Mountains near the
old Waynesboro Reservoir. The slope, depth, and gravel content
of this soil differ considerably at different places.
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The surface soil consists of dark-gray or brownish-gray gravelly
fine sandy loam or loam to a depth of about 4 inches. Below this,
the soil material is yellowish-gray sandy loam that gradually
changes to yellowish brown at a depth of 24 inches. Between depths
of 24 and 36 inches the subsoil is brown, reddish-brown, or reddish-
yellow gravelly silty clay loam. Below a depth of 36 inches the
soil material is decidedly reddish yellow.

This soil resembles Dekalb gravelly loam, except that the subsoil
is decidedly reddish brown, whereas Dekalb gravelly loam has a rich-
yellow subsoil. It is much more fertile than the Dekalb soils. Ap-
proximately GO percent is under cultivation, and is mainly devoted to
orchards consisting of apples and peaches, more peaches than apples
being grown. Insofar as farm crops are concerned, Chandler
gravelly loam is not very important, mainly because its natural fer-
tility level is rather low. The soil 1s low in organic matter; it has
a tendency to be slightly droughty during prolonged dry periods; and
erosion’ becomes a_problem where the soil is cultivated frequently,
especially in peach orchards where cultivation is essential to the
production of large fruit of good quality.

Leetonia gravelly loam.—Leetonia gravelly loam occupies the more
gentle slopes along the bases of the mountains and is primarily
developed from the weathered products of hard gray and greenish-
gray quartzite conglomerates. The surface soil is gray or brownish-
gray gravelly loam to a depth of about 25 inches. The gravel,
mainly angular gray fragments of quartzite conglomerates, con-
stitutes about 15 percent of the soil mass. Between depths of 20
and 36 inches the soil material is faintly yellowish gray gravelly
sharp sandy loam, which is slightly sticky when wet. Below a
depth of 36 inches, to a depth of 60 inches, the soil material is
ash-gray sandy gritty material that contains some loamy soil
material. . .

This soil is not important agriculturally, as it is strongly acid
heavily leached, and very low In organic matter. It is open and
porous and absorbs large quantities of water which is beneficial to
crops. The chief crops grown are miscellaneous garden truck crops
and some corn, which receive very heavy applications of complete
fertilizers. .

A number of areas included with Leetonia gravelly loam differ
from the typical soil in occupying steeper slopes, being more
gravelly, and containing numerous large angular cobblestones and
small stones which are mostly gray or greenish-gray quartzite
conglomerates. Not more than 20 percent of this soil is cultivated,
and the rest is in forest consisting mostly of oaks and a few pines,
none of which is large enough to have much commercial value.

SOILS OF THE FIRST BOTTOMS AND TERRACES

The soils of the first bottoms and terraces are developed from
stream-deposited materials consisting of sand, gravel, silt, and clay.
They are variable in depth, gravel content, drainage, character of
soil materials, and agricultural value. The present drainage condi-
tions have an important influence on the agricultural value of these
soils. Some of tEem are well drained and are very valuable farm-
ing soils, others are poorly drained and have little agricultural value,
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and some remain wet and water-soaked throughout the i;l'ear_. A
wide assortment of soil material has been deposited along the differ-
ent streams, some of it coming from areas underlain by limestone
and some from areas underlain by sandstones and shales; therefore
the difference in soil fertility is great. The bottom-land soils derived
from limestone materials are generally less acid and more produc-
tive than those derived from acid sandstone and shale soil materials.

Few extensive areas of stream-bottom soils exist in the county,
mainly because the streams are not flowing on a base level but are
actively deepening their channels and depositing but little sediment
on flood plains. large number of small areas of first-bottom and
terrace soils occur as narrow strips along the larger streams. The
largest of these bottom-land areas is along Conococheague Creck
between Caledonia and Scotland, and other fairly extensive areas
are along West Branch Conococheague Creek, ConodoEumet Creek,
East Branch Little Antietam Creek, and Licking Creek.

In this group are included soils of the Holston, Monongahela,
Robertsville, Huntington, Chilo, Warners, Moshannon, Pope, Philo,
Atkins, Algiers, and Wallkill series, and muck. N

The Holston soils are all good agricultural soils and are utilized
for the production of general farm crops. Their depth and mois-
ture-holding capacity make them very drought-resistant. They are,
therefore, well adapted for corn. Wheat is not so well adapted to
these soils, mainly because it lodges badly during seasons of heavy
rainfall. Commercial fertilizers are frequently applied and give
good increases in crop yields.

All the Philo soils are low first-bottom soils that occupy rather
flat to level areas. In general, they would be benefited by open-
ditch surface drainage. The soils are not strongly acid, ranging
from pH 5.8 to 6.3. They are not so good agriculturally as the Pope
soils because they are not so well drained and are not so loose and
mellow. The surface soils do not dry readily after heavy rains
because the heavy subsoils and rather high ground-water levels do
not let the surface water settle rapidly. ~ Good yields of corn are
produced on the Philo soils where surface drainage is provided,
and timothy is an important hay crop. Some wheat is grown,
but in general the Philo soils are too wet for small grains, although
fair yields of wheat are obtained in dry seasons. Bluegrass and
timothy are grown for pasture on this soil.

Holston silt loam.—Holston silt loam consists of brown or light-
brown mellow silt loam, ranging from 6 to 12 inches in thickness,
below which is brownish-yellow or yellow silt loam that in places
grades into silty clay loam at a depth of 24 inches. Below a depth of
36 inches the soil material in many places is rather gravelly. In
places the yellow subsoil may be mottled with gray, brown, or
even reddish brown, depending on the extent to which drainage i»
developed.

This soil is of small extent, and most of it is mapped along West
Branch Conococheztfue Creek and its tributaries. Most of the areas
are rather long and narrow or crescent shaped and occupy the flat
or more level portions of low rounded slopes. This soil is well
drained and is easily cultivated. It is medium acid, ranging ir. pH
value from 6.0 to 6.5.
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Holston silt loam, brown phase.—Holston silt loam, brown phase,
differs from typical Holston silt loam in having been developed in
part from limestone soil materials. It is well drained and has a
mellow light-brown or yellowish-brown silt loam surface soil to a
depth ranging from 6 to 15 inches, underlain by yellow or brownish-
yellow compact but permeable silty clay loam or silty clay extending
to a depth ranging from 3 to more than 7 feet. In places borderl.nF
the uplands the subsoil is slightly mottled with gray or reddish
brown,

Only a few small areas are mapped, the largest of which are
along East and West Branches Little Antietam Creek.

All of this soil is cultivated and is devoted to the production of
general farm crops. Corn yields from 30 to 60 bushels an acre,
wheat 15 to 25 bushels, and hay 114 to 2 tons.

Holston sandy loam.—Holston sandy loam is practically the same
soil as Holston silt loam except that it is more sandy and in many
places contains fine gravelly material which makes it more porous.
Because of its sandy texture it is slightly less productive than
Holston silt loam.

A number of areas of Holston sandy loam, which are distinctly
gravelly, occupy terrace positions that arve generally higher and
nearer the mountains than those of Holston silt loam and typical
Holston sandy loam. The gravel consists chiefly of water-rounded
gray, yellow, and brownish-red sandstone, ranging from one-fourth
to 4 inches in diameter. It constitutes from 5 to 25 percent of the
soil mass. About 80 percent of this soil is under cultivation, and
the rest is forested.

Monongahela silt loam.—Monongahela silt loam is not so well
drained as the Holston soils but has better drainage than the Rob-
ertsville soils, The surface soil, like that of the Holston soils, is
brown or yellowish-brown silt loam to a depth of about 10 inches.
This is underlain by a gray, yellow, and brown or rust-brown mottled
silty clay subsoil which is not so well drained as the subsoil of
the Holston soils.

Monongahela silt loam occupies comparatively level stream-terrace
areas along West Branch Conococheague Creek and its tributaries,
Back Creek, Conodoguinet Creek, and Cove Creek in Little Cove
Valley. This soil has a tendency to be wet durirg wet seasons and
is slow to warm in the spring. It is practically all under cultiva-
tion. Corn, wheat, and hay (clover ang timothy) are the important
crops grown. Corn yields range from 20 to 35 bushels an acre,
and wheat from 12 to 20 bushels. Large areas of this soil are used
for permanent pastures in addition to cultivated crops.

Robertsville gravelly silt loam.—Robertsville gravelly silt loam
has a brownish-gray or gray gravelly silt loam surface soil, to a
depth of about 12 inches, at which point the material changes
abruptly to yellow, gray, and blue mottled very heavy and tight
plastic clay that is poorly drained. The entire soil mass is acid.
About 90 percent of this soil is cleared, and about half of the cleared
areas are devoted to grass or hay. Some of the better drained areas
are cultivated, and such crops as corn, wheat, and timothy hay are

rown. Corn yields differ considerably, depending on seasonal con-

itions. Grain crops give fair yields during dry seasons but may be
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almost complete failures during wet seasons. Timothy seems to do
well, as it tolerates wet soils.

A few areas of this soil mapped southeast of Roxbury are some-
what better drained than the typical gravelly silt loam. The soil
in these areas consists of a grayish-brown surface soil, to a depth
of about 10 inches, and a subsoil of yellow and brown mottled
gravelly sandy clay. Below a depth of 24 inches the soil material
1s gray and yellow mottled gravelly sandy clay. Strewn over the
surface and embedded in the soil mass are numerous water-rounded
cobbles consisting of dark-brown, yellow, and gray sandstones.

Huntington silt loam.—Huntington silt loam is rich dark-brown
mellow silt loam to a depth of 8 or 10 inches, below which is yellow-
ish-brown heavy silt loam or silty clay loam that gradually becomes
lighter with depth. Below a depth of 386 inches the soil in places
is slightly mottled with blue and rust-brown spots. Both the surface
soil and the subsoil are neutral to alkaline in reaction.

Huntington silt loam occurs only along small streams in the lime-
stone sections. The largest areas are mapped along Falling Spring
Branch. This soil is frequently overflowed. It is very fertile
and is well supplied with soil moisture. Most of it is devoted to
permanent pasture consisting of clovers and bluegrass and other
tame grasses. Corn and truck crops are grown on the cultivated
areas. Corn yields range from 40 to 80 bushels an acre.

Chilo silty clay loam.—Chilo silty clay loam is developed from a
mixture of transported materials, derived from sandstone, limestone,
and shale areas, which are deposited on rather low terraces and first
bottoms. The soil is subjected to subsoil seepage water that comes
from higher limestone beds and contains lime carbonate materials
which give the soil an alkaline reaction. The surface soil is nearly
black heavy granular neutral silty clay to a depth of 10 inches.
Between depths of 10 and 36 inches the soil material is rust-brown,
yellow, and very dark gray splotched heavy clay that is alkaline in
reaction. Scattered over the surface and embedded in the soil mass
are hard yellow and brown cobblestones that range in diameter from
2 to 6 inches, but these are not numerous enough to interfere with
tillage. The surface drainage is fair, but open ditches constructed to
intercept the run-off water from higher slopes would be desirable.
The subsoil drainage is not especially good.

The largest areas of this soil are mapped southeast and south of
Fort Loudon. The heavy texture of the surface soil, which is sticky
and somewhat plastic when wet, makes cultivation difficult. Most
of this soil is devoted to permanent pasture, but small areas are
cultivated. Corn is the important grain crop and yields from 20 to
35 bushels an acre. Hay yields from 1 to 114 tons. Because of its
heavy texture this soil 1s %etter adapted to pasture or hay than to
cultivated crops.

Warners silt loam.—Typical Warners silt loam consists of a loose
granular silt loam surface soil to a depth of about 12 inches. When
wet it is black, but when dry it is dark gray. Below a depth of
12 inches, to an average depth of 35 inches, is a layer of very loose
ash-gray material, which is largely lime carbonate, is strongly alka-
line, and geologically may be called marl. When dry it is nearly
white. Its thickness ranges from a few inches to as much as 10

151201—38— |
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feet. Below this is yellow or brownish-yellow slightly mottled silty
clay which contains very little gray lime carbonate but which over-
lies massive limestones. The lime material is an accumulation or
precipitation of lime carbonate from lime-charged ground water
coming from limestone beds.

This soil occurs only along depressions or small drains im-
mediately below springs in the Iimestone area. Most of it is
mapped near Greencastle, Marion, and Chambersburg. A small
area is mapped in the shale section northwest of Pinola, where
spring water from limestone beds flows through the alluvium and
has saturated it with lime materials, giving it an alkaline reaction.

Warners silt loam is generally cultivated, and corn and wheat
are the main grain crops. Alfalfa is an important hay crop on this
soil and yields from 115 to 3 tons an acre.

Included with Warners silt loam are areas in which the soil is black
granular silty clay to a depth of about 20 or 24 inches. Below this
to a depth of 30 inches, it is a black or brownish-black organic muck
and mineral soil mixture that when handled breaks into granules
ranging from one-eighth to three-fourths of an inch in diameter.
Below this is yellow, blue, and rust-brown very E)lastic clay. The
entire surface soil and subsurface soil are alkaline and high in
organic matter. Such areas occupy depressions in the limestone
gections. The surface soil has fair drainage, but the subsoil is im-
¥;3rfectly drained, mainly because of a constant underflow of water

om springs that rise from the limestones above areas of this soil.
Only a few areas are mapped, the largest being at the southwestern
edge of Guilford Springs. This soil is used primarily for the pro-
duction of truck crops, consisting of lettuce, cabbage, celery, beets,
spinach, cauliflower, and other market vegetables. The soil is
naturally very productive, but commercial fertilizers, especially
nitrogen, are used to forcé the growth of truck crops.

Moshannon silt loam.—Mos%lannon silt loam, to a depth of 12
inches, is rich-brown or reddish chocolate-brown loose silt loam un-
derlain by a brown sandy loam subsoil to a depth of 36 or more
inches, and this, in turn, is underlain by gravelly sandy material.
In places the subsoil is grayish-brown and cherry-brown mottled
material. The water table may be at any depth from 4 to 8 feet.

This soil is mapped along Conodoguinet Creek from the head of
Horse Valley to t{:e point where the creek leaves the county. From
Roxbury downstream to the county line practically all the typical
Moshannon silt loam is under cultivation.

Gravelly areas of Moshannon soil occur between the stream and
areas of Moshannon silt loam. These gravelly areas are low and
are frequently inundated by water. The surface soil, to a depth
of 8 or 10 inches, is rich-brown gravelly fine sandy loam. Below
this the soil is generally very gravelly. The water table lies at a
depth ranging from 3 to 4 feet.

Somewhat sandier areas of Moshannon soil are mapped along
Licking Creek. These areas have a reddish-brown very fine sandy
loam surface soil to a depth of about 12 inches. Between depths
of 12 and 24 inches the soll material is variable in texture, ranging
from silt loam to fine sandy loam, and is a little lighter in color than
the surface soil. Between depths of 24 and 60 or more inches, the
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subsoil is light chocolate-brown material ranging in texture from
loamy fine sand to sand. The entire soil mass is very mellow and
friable. The depth of the soil material ranges from 5 to 10 or more
feet. This soil occupies a high-bottom position and is seldom over-
flowed, but it is not above flood level.

Corn is the chief crop on Moshannon silt loam, and clover and
timothy are grown in connection with wheat where crop rotations
are practiced. Corn yields from 25 to 80 bushels an acre.

Pope fine sandy loam.—The surface soil of Pope fine sandy loam
is brown or grayish-brown sandy loam to a depth of about 12 inches
below which is yellowish-brown or yellow silt loam to a depth o
36 or more inches. Both the surface soil and the subsoil contain
gritty gravelly and sandy materials which nowhere are in suflicient

uantity to interfere with cultivation. This soil is mapped along
the smaller streams and is subject to overflow but has good surface
drainage. About 60 percent of it is under cultivation to general
farm crops, chiefly corn and hay, and the rest is occupied by brush
and trees.

Pope silt loam.—The surface soil of Pope silt loam consists of
hrown or grayish-brown silt loam or heavy silt loam from 8 to 14
inches thick, and the subsoil is yellowish-brown heavy silt loam
or silty clay loam. In places where the subsoil is not so well drained,
the lower part of the subsoil, below a depth of 3 feet, is slightly
mottled with gray, yellow, and rust brown.

Pope silt loam is derived largely from materials washed from
Berks and Dekalb soils. The largest areas of this soil are mapped
along West Branch Conococheague Creek and its tributaries, where
the bottoms are wider and more level, and other areas are mapped
along Conococheague Creek. The relief ranges from rather level
to flat, but, as a whole, the soil has fair to good drainage, As a
rule, Pope silt lodm is mapped along larger streams than those along
which Pope fine sandy loam lies. It spreads well out into the valley,
whereas Pope fine sandy loam is nearer the mountains. Pope silt
loam is generally a more productive soil than Pope fine sandy loam.

Practically all this soil is under cultivation. Small strips border-
ing streams generally support a tree growth consisting of maple, elm,
willow, poplar, and other trees. General farm crops are grown.
Corn yields range from 35 to 50 bushels, and hay, mostly timothy and
some clover, yields from 1 to 134 tons an acre.

Philo silt loam.—Philo silt loam includes soil derived from ma-
terials washed from the Berks, Dekalb, and Lycoming soils. The
surface soil, to a depth of about 8 inches, ranges from brown or
grayish-brown to brownish-gray silt loam, below which is yellow,
blue, and brown mottled silty clay loam extending to a depth of 3
or more feet. With increase in depth the soil is heavier ana moie
compact or plastic. Most of this soil is mapped along streams that
rise in the western part of the county. Some of it lies near the
stream channels, a.mf some lies a distance back from them where
surface drainage is not well developed.

About half of the land is cleared and cultivated, and the rest
supports a tree growth consisting of willow, ash, and oaks. The
cultivated areas are devoted to grass, hay, or corn. Timothy is
the most important hay crop.
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Philo silt loam, dark-colored phase.—Philo silt loam, dark-colored
phase, generally lies back from the main streams in low areas border-
ing the terraces or uplands. The surface drainage is rather poor
during wet seasons, and the water table is generally within 4 feet
of the surface. The dark color is due to accumulated organic matter
in the surface soil. Only about 40 percent of this soil 1s cultivated,
about 40 percent is in Fermanent pasture grass, and 20 percent sup-
ports a growth of willows, swamp alder, and scrubby pin oak.

Included with Philo silt loam, dark-colored phase, are areas of
somewhat heavier soil in which the surface soil is very dark gray
or nearly black slightly granular soil material to a depth of 6 inches.
Below this to a depth of 20 inches the soil material is slightly lighter
colored clay loam. Between depths of 20 and 40 inches the material
is yellow, gray, blue, and rust-brown mottled clay loam, below which
is heavy plastic clay. The entire soil is acid, ranging from pH 6.0 in
the surface soil to 5.8 in the subsoil. Such soil occurs as a bottom-
land soil along East Branch Little Antietam Creek. The trans-

orted soil material is derived from a mixture of materials washed

rom sandstone, quartzite, and schist materials. and some wash from
Jimestone soils is included in a few areas. This soil is developed on
flat areas which are not well drained. Most of it is cleared, bus
it is not extensively cultivated, about 60 percent being devoted .o
pasture grasses. Some corn and clover and timothy hay are grown
on the better drained areas.

Philo gravelly loam.—Philo gravelly loam is derived primarily
from materials washed from quartzite, schist, and aporhyolite and
soil materials developed from them. The surface soil is brownish-
gray loam or very fine sandy loam to a depth of 12 inches, where
the soil changes abruptly to rust-brown, gray, and yellowish-gray
mottled or splotched fine sandy clay loam. This soil occupies rather
broad flat areas and is not very well drained. Corn, wheat, and
pasture grasses are grown. Corn yields from 35 to 65 bushels an
acre and wheat from 12 to 25 bushels. Timothy and clover are
grown as hay crops, and bluegrass and timothy as pasture grasses.

The main areas of this soil are along Conococheague Creek south-
east of Scotland, and smaller areas are south of Shippensburg and
along East Branch Little Antietam Creek. This soil could be im-
proved by the use of open-ditch surface drainage.

Philo gravelly loam is considered to be slightly better agricul-
turally than Philo silt loam because it has better surface drainage
and warms a little earlier in the spring and therefore crops get
started earlier.

Atkins clay loam.—Atkins clay loam represents the most poorly
drained first-bottom land, the soil of which is derived from sand-
stone and shale soil materials. The 8-inch surface soil consists of
dark-gray or brownish-gray mottled clay loam or silty clay loam.
Below this is a heavy plastic blue, gray, yellow, and rust-brown
clay subsoil which is very poorly drained. It is frequently over-
flowed by flood waters, and the water table is rarely more than 20
inches below the surface. This soil would be difficult to drain be-
cause of its low-lying position. It is strongly acid.

Most of Atkins clay loam occurs near the streams that rise in the
western part of the county. Most of it supports a tree growth con-
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sisting of pin oak and other trees that grow on wet soils. A few
cleared areas support a growth of wild grasses. )

Algiers silt loam.—Algiers silt loam is derived from materials
washed from the soils develoFed from limestone and gravelly de-
posits and from the soils of the mountain areas, the older deposits
coming from the adjoining Duffield soils and the soils developed
from gravelly deposits. The surface soil, to a depth of about 6
inches, varies considerably in texture, ranging from silt loam to very
fine sandy loam, but it is predominantly yellowish-brown silt loam
that is neutral or alkaline in reaction, resembling the Huntington
soils. Between depths of 6 and 24 inches the soil material is yellow-
ish-brown, brown, and grayish-brown splotched or stippled silt loam.
Below this, to a depth of 42 inches, is black or very dark gray silty
clay. This material seems to represent the surface soil of the orig-
inal bottom land that was developed before the land was put under
cultivation. This layer is slightly acid. Between depths of 42 and
60 inches, the material is a mixture of gritty sandy clay and gravel,
which with increase in depth becomes nearly all gravel. The color
of this material is mottled gray, yellow, and brown. The reaction
of the deeper material is slightly acid, gradually increasing in acidity
with increased depth.

Most of the soil is developed along East Branch and West Branch
Little Antietam Creek. The relief is rather level to almost flat. Sur-
face drainage is good, but the water table frequently rises to within
3 feet of the surface during wet seasons. All of this soil is subject
to frequent overflow, as it lies only about 5 or 6 feet above the
normal stream level.

Practically all of this soil is cleared, and most of it is devoted to
tame-grass pasture and to hay. The soil is very fertile and pro-
duces a heavy growth of bluegrass, which is a valuable pasture grass.
Cultivation of this soil is restricted by the frequent overflow, but
some areas that are cultivated produce corn yielding from 50 to 70
bushels an acre. This soil is more valuable for pasture, as the grass
growth is heavy.

Wallkill silty clay loam.—The surface soil of Wallkill silty clay
loam consists of very dark gray or nearly black highly granular
silty clay loam or clay loam to a depth ranging from 6 to 10 inches.
Below this is a layer of black muck material that contains possibl
40 percent of mineral soil material. The depth of this black muc
layer ranges from a few inches to as much as 2 feet in some places.
Below the muck layer is a layer of mineral soil consisting of brown-
ish-gray sandy clay. Below a depth of 4 feet is a considerable quan-
tity of fine gravelly material, and at a depth of about 6 feet the
material is mostly a mixture of sand and gravel. Normally, the water
table is 4 feet below the surface. The surface deposit that overlies
the muck layer has been washed in from the nearby areas of Mont-
alto and Leetonia soils. When this soil is well saturated with mois-
ture, the soil mass quivers and shakes when walked over and a tractor
or heavy truck probably would become mired if driven over it. The
entire soil is strongly acid.

This soil is developed in a high mountain basin on South Mountain
near Monterey. It was originally a swampy area which has been
cleared and tile drained. The total area is only 128 acres. It is now
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devoted to market vegetable crops. It is naturally strongly acid, and
heavy liming (from 3 to 6 tons an acre) is recommended, 1n addition
to nitrogen, phosphorus, and potassium fertilizers, for high pro-
duction.

Muck.—A number of pockets of true muck soils, most of which are
less than 200 feet across, too small to be mapped, occur in Bear
Valley. The only area mapped is in the southern end of Horse
Valley. The muck ranges in depth from 2 to 8 feet. The land has
no agricultural value at present, but it may be a source of muck
materials, if such materials are needed locally to supply greenhouses
or for specialized floricultural purposes.

SOILS SUITABLE ONLY FOR FOREST

It is estimated that Franklin County contains approximately 108,-
000 acres of forest land, practically all of which occupies mountain
areas and may be considered nonagricultural land. In addition, re-
cent surveys (6) show that there are approximately 8,393 acres of
idle cleared land, most of which is either cut-over mountain land
or abandoned farms bordering forested areas. Thus a total of more
than 116,000 acres of land should be classed as nonagricultural land
or forest land.

The forest land is divided into two main sections—the forest land
of South Mountain, and the forest land of the Appalachian Valley
Ridges which includes all the mountains in the western part of the
county. A large number of different geologic formations have heen
weathered into soil material from which the soils in the forested
areas have developed. Among these are metabasalts, aporhyolites,
schists, quartzites, sandstones, conglomerates, shales, and limestones.
All these different materials have been exposed to weathering and
soil formation for long periods of time. The soils have developed
under forest, and have been subject to acid podzolic leaching.’

The common or characteristic profile of these soils in the county
is as follows:

(1) A thin layer of raw humus or very dark brown partly decom-
posed organic material lies over the mineral soil like a mat.

(2) Below the organic mat is the mineral soil which is subjected
to the acid podzolic leaching. In most of the soils the surface soil
has been leached until it has begun to turn gray, and in many places
it consists of an ash-gray leached layer that ranges in thickness
from one-eighth inch to 14 inches.

(3) Below the leached gray layer is a zone in which some of
the organic acids and minerals seem to have been deposited, precip-
itated, or absorbed on the surface of the mineral soil materials. This
zone ranges from one-eighth inch to 4 inches in thickness and from
cinnamon brown to coffee brown in color.

(4) Below the coffee-brown zone is the little leached but partly
weathered parent rock materials in which are most of the forest
tree roots. No sharp line of demarcation separates the brown layer
from the parent soil materials.

7 Podzolization fs a process of solution and translocation whereln the alkall and alkaline
earth elements are leached from the soil and the sesquioxides, colloidal clay, and organie
matter may be translocated from the upper, or A, horizon, to the B horlzon Tﬁe A
holxiizl%nlbﬁeomes highly siliceous, and the B horizon is enriched with sesquloxides and
colloidal clay.
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The general characteristics of the forest soils in this county are
like those of most forest soils in the northeastern part of the United
States, but there are many local variations, due to differences in

arent soil materials, relief, and length of time these materials have
Been exposed to weathering and soil formation. Many of the rocks
have different colors, different mineral constituents, and different
degrees of resistance to weathering. Erosion has been continually
wearing down the land surface and has naturally interfered with sol
development; consequently the forest soils differ considerably in
depth, color, texture, degree of leaching, and natural adaptability
to different types of vegetation, but they all possess some of the
characteristics of the generalized soil profile.

Several large areas of forest land have been burned over two or
three times within the last 30 years. On these areas not only the
forest trees and forest litter are burned but generally the organic
layer of raw humus is also burned, leaving the surface of the mineral
soil bare and scorched. The burned-over surface soil is subjected to
severe leaching and erosion until new forest litter has accumulated,
and the mineral or ash residues are readily flushed down into the
subsoil by heavy rains. With the loss of the layer of raw humus
and the fine soll materials from the surface soil, the soil becomes
more droughty, and its fertility is reduced to a very low level.
Where 8 new forest is growing up, a layer of raw humus accumulates
rapidly, but it decomposes slowly, and podzolic leaching has rapidly
developed a sterile highly acid gray leached soil layer. The esti-
mated reduction of the growth of trees on burned-over land is from
40 to 60 percent.

The natural forest on South Mountain includes a thicker stand
of pine than that on the Appalachian Valley Ridges in the western
part of the county. The parent soil materials in the two mountain
sections are different, but whether such differences will explain the
difference in forest flora is problematic.

The virgin forest consisted primarily of hardwoods, mainly oak,
hickory, and chestnut. (Most of the chestnut trees have recently
been killed by the chestnut blight, or bark disease.) Among the
hardwoods is a scattered stand of pine that ranges from 2 to 10
percent of the entire forest stand. Some of the mountain valleys
support a growth of birch and hemlock. The undergrowth is prin-
cipally huckleberry, low blueberries, and mountain-laurel.

etonia stony loamy fine sand.—Leetonia stony loamy fine sand
is the oldest and most thoroughly leached of the forest soils in the
mountain section. Typically this soil has over the surface a dark-
brown or almost black humus layer ranging in thickness from a
thin film to 214 inches, over which is the undecomposed leaf litter.
Below the raw humus layer is the leached layer of mineral soil, con-
gisting of light-gray or nearly white loamy fine sand or very fine
sandy loam that ranges in thickness from one-half inch to 14 mches
and generally averages about 3 inches. The deeper leached layer
occurs on the north or east slopes or on rather flat areas where the
temperatures are low or where erosion has been less active in reducing
the depth of the surface soil. During fall and winter months the
prevailing westerly winds frequently become rather strong and blow
the leaves off the western exposures of high mountains, reducing the
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accumulation of organic matter and raw humus and subjecting the
soil to wind drying. These conditions retard the speed of the pod-
zolic leaching. Below' the leached gray layer is the coffee-brown
layer, or zone of accumulation or enrichment, in which organic ma-
terials or iron and aluminum colloidal materials have a tendency to
accumulate on the surfaces of the soil particles. This layer is rather
indefinite but ranges from 1 to 3 inches in thickness, beiow which is
the partly weathered parent soil material consisting of a mixture
of brownish-yellow or yellow silty sand and sandstone material.
This material extends to a depth of about 86 inches, below which is
the parent soil material, consisting of a bright-yellow mixture of
various grades of sand and stones extending to a depth of 5 or 6
feet (pl. 4, A). The parent rocks are primarily the yellow or
brownish-white Tuscarora sandstones. Scattered over the surface
and through the soil mass are angular sandstones ranging from 2 to
14 inches in diameter.

Most of Leetonia stony loamy fine sand is mapped on Broad
Mountain, North Mountain, and Rising Mountain. The dominant
vegetation consists of scrub oak, mountain-laurel, and huckleberry
(pl. 4, B). Other tree growth consists of rock oak, red oak, scarlet
oak, white pine, pitch pine, table mountain pine, and sassafras.
Some of the less abundant undergrowth consists of chicken grape-
vine, Virginia creeper, and black locust. The present forest growth
is of very little commercial value.

Leetonia stony loamy sand.—Leetonia stony loamy sand, which
occurs on South Mountain, has the same general characteristics as
Leetonia stony loamy fine sand, butl is developed over Cambrian
quartzite conglomerates and Antietam sandstones. Areas of T.ee-
tonia stony loamy sand generally occur on the flat tops of mountains
and are mapped on Sandy Ridge and on Big Pine Flat. The general
elevation ranges from 1,800 to 2,100 feet.

The surface of this soil is covered by a very dark brown or black
raw humus layer that ranges in thickness from one-half inch to 214
inches, over which is the undecomposed forest litter consisting of
leaves and broken twigs. Below the raw humus layer is the gray
leached layer, which ranges in thickness from one-half inch to 10
inches and generally averages about 8 inches. The soil material of
the gray layer to a depth of 4 or 6 inches consists of a grayish-white
coarse sharp-angular sand derived from quartzite rock materials.
Below the gray layer is a coffee-brown zone, ranging in thickness
from one-half inch to 8 inches, in which organic acids, iron and
aluminum sesquioxides, and colloidal clays have accumulated and
been deposited on the outside surfaces of the grayish-yellow sand
particles. This brown layer varies in concentration and does not
extend parallel with the surface of the ground but varies in depth,
and in places where drainage water follows the path of least re-
sistance, it extends, in fingerlike projections, into the lower soil
materials. Below the coffee-brown or chocolate-brown horizon is the
weathered soil material in which colloidal material and other fine
silt and clay particles have accumulated, forming a brown or grayish-
brown gritty coarse sand and silty clay mixture which extends to a
depth of about 24 inches. Below a depth of 24 inches is the parent
soil material, consisting of gray or brownish-gray sharp coarse sand
and angular quartzite rocks.
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The forest vegetation on this soil consists mainly of scrub oak.
together with some scarlet oak, rock oak, red oak, pitch pine, and
white pine and a heavy un(’iergrowth of mountain-laurel and
huckleberry.

This is tKe poorest soil on South Mountain, and probably 100 years
would be required for the fastest growing tree to reach a diameter of
12 inches. This soil at present has little value as a forest soil and
if cleared would be practically barren and desolate. If it is pro-
tected from forest fires for a half century or longer, however, it may
be capable of supporting a stand of pitch pine, chestnut (rock) oak,
or chestnut, and would retain water far better than it does at present.

Leetonia stony coarse sandy loam.—Leetonia stony coarse sandy
loam is developed from a very hard greenish-gray quartzite conglom-
erate, which breaks through and not aroun(%rt‘;le quartzite crystals.
Freshly broken surfaces have glittering or sparkling clusters of
rose-pink, pale-blue, and yellow crystals.

This soil has a shallow surface accumulation of raw humus ranging
in the thickness from one-half to 214 inches. Below the raw humus
is the leached gray layer consisting of ash-gray sand which contains
a small quantity of silty material and in few places exceeds 3 inches
in thickness. A brown layer may or may not occur below the
leached layer, but where present it ranges from a thin film to 114
inches in thickness, averaging about three-fourths inch. The min-
eral is gray coarse sand, the particles of which are covered by a film
of grayish-brown or brown material. Below the leached and brown
layers are the parent soil materials consisting of gray or brownish-
gray coarse gritty sharp sand and angular quartzite conglomerate
stones. The soil contains considerable quantities of stone, most of
which are only partly exposed.

Areas of Leetonia stony coarse sandy loam are mapped near
Monterey and northward at elevations ranging from 1,500 to 1,800
feet. The tree growth is mainly rock oak, scrub oak, red oak, poplar,
and pitch pine.

Dekalb stony fine sandy loam.—Dekalb stony fine sandy loam has
only a very thin accumulation of organic material over the surface.
The surface layer of mineral soil 1s only slightly leached and is
only lightly sprinkled with gray sandy materials. The gray layer
in few places exceeds one-eighth inch in thickness. The surface soil
consists of grayish-brown or brownish-gray stony fine sandy loam
to a depth of about 2 inches, below which the material is yellowish-
brown sandy loam to & depth of about 12 inches. Immediately
below this is the parent soil material, consisting of brownish-yellow
or yellow sandy loam to a depth of 36 or more inches. Scattered
over the surface and embedded in the soil mass are numerous brown
and grayish-brown rock fragments, consisting mostly of Tuscarora
and Juniata sandstone materials,

This soil occupies high mountain slopes, at elevations ranging from
1,400 to 2,200 feet anf is generally from 2 to 5 or more feet gee .

Most of this soil is good forest land and supports a good stand of
growing timber. The dominant tree growth consists of rock oak
and red oak with an undergrowth of mountain-laurel, huckleberry,
and blueberry. Other trees growing on this land are chestnut, scar-
let oak, birch, red maple, black oak, scrub oak, black gum, sassafras,
and black locust.
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Dekalb gravelly loam.—Dekalb gravelly loam is developed mostly
from a mixture of sandstone and shaly materials. It occurs on the
lower mountain slopes or midway up the mountain sides where the
land is not exceptionally steep. The elevation of this soil ranges
from 1,000 to 1,800 feet.

The surface soil is grayish-brown or yellowish-brown gravell
loose mellow loam to a depth of about 6 inches. Below this deptﬂ
the soil material is brownish yellow and grades into bright-yellow
material at a depth of 20 inches. Below a depth of 20 inches is the
yellow gravelly and shaly parent soil material that contirucs down-
ward to a depth ranging from 3 to 8 or more feet. The gravel
consists principally of yellow, brown, and gray sandstones ranging
in size from small gravel to fragments 8 inches in diameter; a few
larger stones have rolled down on the gravelly soil from the higher
mountain areas.

Dekalb gravelly loam is one of the better forest soils and com-
prises about half of the mountain forest land in the western part
of the county. This soil occupies steep slopes, but it is open and
porous and absorbs large quantities of rain water. In general, it
contains considerable quantities of angular rock and shale materials,
Hardwood forests in which white and red oaks are the most abun-
dant trees are dominant on this soil. Rock oak is the dominant tree
on the higher areas, and other trees are scarlet oak, chestnut, birch,
maple, scrub oak, black gum, sassafras, black locust, and cloself
related species. The undergrowth is practically all mountain-laurel,
huckleberry, and blueberry. Most of the forest trees are rather
young, ranging in age from 15 to 35 years. Most of the forested
areas have been cut over a number of times, and a few areas have
been burned over by forest fires.

Included with this soil as mapped are a few areas of rather
brown gravelly soil, the surface soil of which is brown material
that has been influenced by Lehew soil material that has slumped
over the Dekalb soil. The {argest area is mapped along the western
s]oxe of Timmons Mountain 5 miles north o %‘ort Loudon.

Iso included with Dekalb gravelly loam are areas in which the
soil has practically the same profile characteristics as the typical
gravelly loam except that it contains only a small amount of gravelly
material and is practically all derived from the yellow or drab-
colored shales. The soil in such areas is not so deep and does not
retain so much soil water as the typical gravelly loam, and for this
reason it is not such a good forest soil as Dekalb stony fine sandy
loam or typical Dekalb gravelly loam. These areas are along the
lower mountain slopes at elevations ranging from 1,000 to 1,700 feet
ubove sea level. The surface soil to a depth of about 6 inches is
grayish-yellow or brownish-yellow shaly loam. Below this layer to
a depth of 36 inches is the yellowish-gray shaly loam parent material,
below which the material is practically all coarse angular yellowish-
gray shale material. This land supports more scrub pine or pitch
pine than any other area of soil in the Dekalb series, but the growth
of hardwoods does not seem to be very vigorous. QOaks are the domi-
nant trees.

Areas of gravelly silt loam on South Mountain developed mostly
from a mixture of yellowish-brown or grayish-brown sandstone and
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shaly schist materials are also included with Dekalb gravelly loam.
No raw humus layer covers this land. The surface soil, to a depth
of 4 inches, is brown or yellowish-brown gravelly silt loam showing
only a faint gray color. Below a depth of 4 inches is brownish-
yellow gravelTy silt loam extending to a depth of approximately
20 inches, where the soil material is yellowish-brown or grayish-
brown fine sandy to gritty silt loam. A’ few bodies have a decidedly
brown subsoil. ~ These gravelly silt loam areas are developed on
rather smooth mountain Jand and are comparatively well adapted
for forest. Their elevation ranges from 1,200 to 1,700 feet.

Dekalb stony coarse sandy loam.—Debalb stony coarse sandy
loam is developed mainly from a mixture of Antietam sandstone
and quartzite rock materials. Only a thin layer of raw humus
covers this soil, being practically absent over 50 percent of its area
and in few places exceeding 1 inch in thickness. The podzolized
layer is more pronounced, being from one-sixteenth to three-fourths
of an inch thick, and it is brownish gray. The coffee-brown zone is
lacking, and immediately below the gray surface layer is the grayish-
brown or yellowish-brown coarse sandy loam to a depth of 14 inches,
below which is the brownish- or yellowish-gray sharp gritty silty sand
to a depth of 36 or more inches. This material when wet has a sticky
feel, indicating that the sand grains are coated with fine clay and
colloidal films. In place of a normal yellow Dekalb subsoil, this
soil has a brownish- to yellowish-gray subsoil. Angular fragments
of quartzite sandstone occur throughout the entire soil mass.

Dekalb stony coarse sandy loam occurs at an elevation ranging
from 1,400 to 1,900 feet. Numerous areas are mapped in the inter-
mountain section of South Mountain. The soil material is generally
rather deep, and the land is well forested with a thick stand of
thrifty young oaks, ranging in age from 20 to 40 years.

Included with Dekalb stony coarse sandy loam as mapped are small
areas of soil along the lower eastern slope of Rocky Mountain and
along the lower northern slope of Snowy Mountain, developed from
materials weathered from rather soft purple arkose, composed largely
of fragments of pre-Cambrian rhyolitic rocks and quartzites. The
soil in such areas has a dark or%anic layer, ranging in thickness from a
Tnere trace to as much as 1 inch, over the mineral soil. The grayish-
brown leached layer is faintly developed but in few places exceeds
one-half inch in thickness. The mineral soil, to a depth of 6 inches, is
a grayish-brown coarse sandy material. Below a depth of 6 inches
to a depth of 30 inches, is a purplish-brown mixture of coarse sand
and sticky clay in which the surfaces of the soil particles have de-
vel(:f)ed a yellowish-brown color, below which the subsoil material
gradually changes to a more purplish brown. The parent materials
are purple to brown arkose. Scattered over the surface and embedded
in the soil mass are large blocks of purple Antietam sandstone that
have rolled from the higher mountain areas. This soil is generally
well supplied with moisture but has good drainage. It lies at eleva-
tions of from 1,350 to 1,600 feet ang occupies a benchlike position.
The tree growth consists of red oak, white oak, black oak, tulip poplar,
white pine, shortleaf pine, pitch pine, red maple, and black birch.
’Il‘ge forest 1s generally thrifty, with trees ranging from 30 to 80 years
old.
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Dekalb stony fine sand, compact-subsoil phase.—Dekalb stony
fine sand, compact-subsoil phase, is developed from a mixture of
talus materials that have accumulated at the bases of mountains.
Over the surface of the soil is a thin accumulation of raw humus
ranging in depth from one-half to three-fourths mch: Under the
raw humus is a thin leached layer ranging from one-eighth to one-
half inch thick and consisting of dark drab-gray loamy fine sand.
Between depths of 1 and 18 inches is dark-drab or drab loamy fine
sand faintly splotched with yellow and bluish gray. Below a depth
of 18 inches to a depth of 88 inches is compact heavy brownish-
vellow and gray sandy clay streaked with rust brown. Below a
depth of 38 inches the material is yellowish-gray heavy compact
plastic sandy clay in which gray is the dominating color.

This soil occurs at an elevation ranging from 900 to 1,100 feet.
It lies above the Lycoming soils and below the typical Dekalb soils
of the mountains. The subsoil drainage differs considerably, some
areas being well drained. During rainy seasons the water table is
kept near the surface of the soil by the subsurface drainage from
the higher mountain soils. Most of this soil is highly leached and
too coﬁbly or stony to be of agricultural value, but it is good forest
Jand on which tree growth is rapid. The forest growth consists of
black oak and other oaks, shortleaf pine, white pine, pitch pine,
mockernut (white) hickory (Hicoria alba), pignut hickory, tulip
poplar, hemlock, beech, and Kellow birch, and the undergrowth con-
sists of mountain-laurel, huckleberry, and rhododendron.

Lehew stony loam.—The surface mineral soil of Lehew stony loam
is covered with strongly acid raw humus material to a depth of
114 or 2 inches, over which is the undecomposed forest litter con-
sisting of leaves and dead twigs. Under the organic material is a
very thin layer of sandy loam, ranging in thickness from one-
eighth to three-fourths of an inch, in which the soil particles have
gray surfaces and are reddish brown when crushed. Between
depths of 3 and 12 inches is dull reddish-brown or purplish-brown
sandy loam which is mixed with rounded Indian-red shale frag-
ments, Below a depth of 12 inches are the parent soil materials
consisting of a rich reddish-brown mixture of loam, shale, and sand
to a depth of 5 or more feet. Below a depth of 2 feet the material
is slightly pinkish brown in places and contains about 75 percent
of gravel and shale at the lower depths. The soil is generally less
leached and less acid than the Dekalb or Leetonia soils.

Lehew stony loam generally occupies higher mountain elevations.
It is probably the best forest soil that occurs in the higher moun-
tains of the western part of the county. The tree growth is of
about the same type as that on the Dekalb soils, but the growth is
more rapid. White and red oaks are the most valuable trees,

Included with Lehew stony loam are areas where the soil is essen-
tially a combination of Lehew and Dekalb soils so thoroughly mixed
that their separation on the map is impractical. These mixed soil
materials are weathered from the Clinton and Cayuga formations
from which the more typical Lehew soils are developed. Over the
surface of these areas is a shallow layer of raw humus material
ranging from one-eighth to three-fourths of an inch in thickness.
The surface mineral soil consists of grayish-brown or yellowish-
brown loose mellow loam to a depth of about 6 inches. Between
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ow to rich brown. Scattered over the surface of the soil and
embedded in the soil mass are angular brownish-black hard sand-
stones that contain large quantities of iron. These stones are de-
rived from the Clinton formation and are locally called “ironstones”
because of their heavy weight. Soils developed from this forma-
tion where it is well oxidized are reddish brown. These included
areas are closely associated with areas of Amberson gravelly loam.
They occur on the high mountains above the Amberson soil, at
elevations ranging from 1,300 to 1,800 feet, in Horse Valley and
in Little Cove Valley. The soil of these areas is a good forest soil
and supports a heavy growth of hardwoods, principally white oak
and red oak, with generally 5 to 10 percent of pine. In a few
places the pine constitutes probably 20 percent of the tree growth,
all of which is rather young, ranging in age from 15 to 35 years.

Another- variation of Lehew stony loam is developed primarily
from the weathered Juniata formation which occurs in Bear Valley.
This soil is mapped mostly across the bottom of Bear Valley and
only a short distance up the mountain sides. Only a very small
if any, accumulation of raw humus is over the mineral soil, an
the surface layer of mineral soil is only faintly grayish brown.
The soil between depths of 1 and 24 inches is mellow granular
reddish-brown silt loam that resembles the surface soil of the
Hagerstown soils. Below a depth of 24 inches the soil is yellowish
brown or brownish yellow. Embedded in the soil mass and scattered
over the surface are large stones that range in diameter from 6
to more than 30 inches. The tulip tree, or yellow poplar, grows
on this soil, and in the north end of Bear Valley some white walnut
trees grow among the oaks, and in the south end of the valley
both white and black walnuts grow. These three trees rarely, if
ever, grow on the Dekalb soils of the higher mountains or on the
more typical Lehew soils. Other tree growth in Bear Valley con-
sists of black birch, hemlock, red maple, black gum, and several
species of oaks.

Lycoming stony sandy loam.—The surface soil of Lycoming stony
sandy loam is covered by a shallow layer of raw humus about one-
half to 1 inch thick, below which is a very thin gray leached layer
that averages about one-half inch in thickness. Below the leached
layer to a depth of 12 inches is weathered yellow porous structure-
less stony loamy sand to sandy loam. Between depths of 12 and 30
inches the soil material is yellow to slightly reddish brown sandy
clay loam which contains sufficient clay to cause the sand grains
to stick together in clusters. Between depths of 30 and 70 inches
the material is decidedly reddish brown heavy sandy clay, which
contains black iron and manganese streaks. In places the lower
soi] material is more yellowish brown.

Some areas included with Lycoming stony sandy loam are cobbly
rather than stony and are less steeply sloping than the stony areas.
Mosti of the areas of this included soil overlie massive shale beds
northeast of Fort Loudon on the high mountain slopes. Part of
the land is cleared and planted to peach orchards, which so far
have not proved to be of commercial importance. The subsoil
drainage of this cobbly soil is rather poor because of a flow of
seepage water over the underlying shale beds.

deﬁths of 6 and 20 inches the soil ranges in color from brownish
ye
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The forest growth on Lycoming stony loam includes red oak,
white oak, ref maple, sugar maple, black walnut, white walnut,
cherry, black gum, hickory, spicewood, dogwood, redbud, June-
berry, persimmon, sassafras, tulip poplar, cucumbertree, black
birch, white ash, and some other trees. The undergrowth consists
of mountain-laurel, rhododendron along drains, brambles, huckle-
berry, and blueberry.

Lickdale stony loam.—Lickdale stony loam is mapped along the
high mountain streams that flow out into the valleys. The soil is
very cobbly or stony. The water table is generally within 4 feet
of the surface, and the subsoil is poorly drained and is mottled with
blue, yellow, and rust brown. The typical forest cover of this
soil is ash, hemlock, yellow birch, tulip poplar, and similar types
of tree growth. The undergrowth is mountain-laurel, rhododendron,
and blueberry. Over the surface of the soil is a deep mat of moss,
locally called “Jerusalem pine” because its characteristic growth
resembles a miniature pine forest.

Ashe stony sandy loam.—Ashe stony sandy loam has been de-
veloped from material weathered from bluish-purple and copper-
colored pre-Cambrian aporhyolite. It has been very resistant to
podzolic leaching; the surface layer of mineral soil contains only
a faint trace of gray, and no coffee-brown zone has developed. The
weathered aporhyolite materials in the lower part of the subsoil
are soft and rotten, but where exposed on the surface are very hard,
brittle, and flinty. The surface soil is loose mellow dark grayish-
brown cobbly or stony loam. Between depths of 4 and 24 inches
the texture is silt loam or loam, and below & depth of 24 inches to
a depth of 40 inches the subsoil is rich-brown or reddish-brown
heavy silt loam or silty clay loam that contains some sharp gritty
sandy material.

This soil is mapped on Snaggy Ridge, near the base of Snaggy
Ridge, and south and west of South Mountain. It occupies a rather
smooth bench position on the lower mountain plateau.

Rough stony land (Dekalb soil material).—Associated with
Dekalb stony fine sandy loam are numerous areas of very steep,
rough, and rugged mountain land that has been separated on the
map as rough stony land (Dekalb soil material). Most of this land
lies at high elevations ranging from 1,300 to 2,100 feet. It is very
steep and is mainlg a mass of sandstone boulders among which small
amounts of Dekalb soil material have accumulated. is land sup-
ports only a thin stand of small trees, most of which are scrubby
rock oaks and scarlet oaks with a few red and black oaks.

Rough stony land (Lehew soil material).—Rough stony land
(Lehew soil material) consists of very steep and rugged mountain
land, Jargely a mass of large stones and boulders, weathered from
red sandstones, with small pockets of Lehew soil material in places
between the rocks. Such land has little value, even for forest.

LAND USES AND AGRICULTURAL METHODS

Land uses and agricultural methods are more or less closely re-
lated to the natural soil groups of the county. Soils of the stony
mountain lands have remained for the most part in forest, whereas
those of the smoother valley lands have been cleared and cultivated ;
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soils developed from shale and limestone are used for general farm-
ing, and soils developed from old gravelly deposits are used lar%ely
for fruit growing. As detailed descriptions of the soils and their
uses have been given in the preceding section on Soils and Crops
this section will%:e devoted largely to agricultural methods and soil
management as related to the production of farm crops, fruits, and
vegetables on the agricultural lands. The problems of grain and
forage production and those of fruit production differ greatly and
are therefore treated separately under the headings, General Farm-
ing Lands and Their Management and Fruit Lands and Their
Management.

GENERAL FARMING LANDS AND THEIR MANAGEMENT

The agricultural history of the Cumberland Valley indicates that
the production of farm crops and of livestock products has been
influenced by the costs of production and by market facilities, or
market demands, and that these factors have been important in
the establishment of crop-production practices which were most
profitable to the farmer. anges in land use or crop production
are made by the farmers in response to market outlets, but the
uature of the soil and the soil-management problems largely deter-
mine the costs of production and the quality of product. As the
country becomes older the cultivated soils become less productive and
the cost of production continues to rise with the increased use of
fertilizers, net profit per unit of product is lowered, and the tendency
is to adopt a more profitable crop or crogp'mg system. One of the
major changes in production trends has been from the growing of
crops used for the production of beef, pork, and mutton to the
growing of crops which are needed for dairy cows and the produc-
tion of commercial fluid milk. The production of special crops
such as fruit and vegetables has been rapidly increasing in recent

ears.

v A rather stable system of general crop production has been de-
veloped in the Cumberland Valley, and such crops as corn, wheat,
rye, oats, barley, clover, timothy, alfalfa, and bluegrass have become
the stapie crops of the section. These crops have been grown in
rather definite rotations that have been used in Franklin County
for many years. Practically all of the soils have been subjected to
a long period of leaching, which is characteristic of all humid forest
regions where the rainfall is over 30 inches a year. Whenever the
farmer grows crops on soils that are constantly being leached he
is confronted with the problem of maintaining the productivity of
his soil. It is essential, therefore, that he keep in mind the problems
of maintaining soil productivity when he plans his systems of crop
production or crop rotation,

One of the oldest and commonest crop rotations is the standard
Pennsylvania 4-year corn—wheat—wheat—hay rotation. In this
rotation system the corn is planted on sod land, which is land that
was devoted to hay production the previous year. The sod land
is plowed deeply in either the late fall or the early spring previous
to the planting of the corn. The seedbed is prepared by the use of
the spring-tooth or disk harrow, and the corn is generally surface
planted with a checkrow planter. It is cultivated four or five times
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during the growing season. The present trend is toward the use
of six- and eight-shovel single-row cultivators for shallow cultiva-
tion, as deep cultivation of shallow soils destroys too many corn roots.

As soon as the corn is matured in September or early October,
it is cut and shocked in the field. The land between the corn-shock
rows is disked and plowed and is sown to wheat or winter barley
during the last week of September or the first 2 weeks in October,
Because of the presence of the hessian fly in the Cumberland Valley
wheat seeding should be delayed until the fly-free seeding dates,
which are generally after September 25 but which can be ascer-
tained yearly from the county agricultural agent. In order that
weeds and grass may be kept under control, the vacant strips, oc-
cupied by the shock rows during the fall and early winter, are
generully sown to oats in early spring. Some farmers plant pota-
toes in the shock-row strips. After the wheat is harvested the
stubble ground is plowed and prepared for the second crop of wheat.

When the second wheat crop is sown in the fall, timothy is sown
on the surface of the soil with the wheat at the rate of 4 to 6 quarts
of seed an acre. The timothy seeds germinat ein early fall, and
the young plants start growth with th ewheat. Early in the fol-
lowing spring, red clover and alsike clover are sown broadcast over
the wheat and timothy, at the rate of about 6 pounds of clover seed
an acre. It is generally recognized that alsike clover is better
adapted than re(f clover to the conditions that exist on the soils
developed from shale, mainly because alsike clover tolerates wet
winter soil conditions better and the losses due to winter-killing
are less. Red clover is most popular on the better drained soils
developed from limestone and gravelly deposits.

After the second crop of wheat is harvested, the timothy and the
clover occupy the wheat stubble land and make considerable growth
if there is sufficient soil moisture during the growing season. The
clover-timothy stubble land is generally used for late summer and
fall pasture. Weed growth is controlled by late summer or early
fall mowing. The clover and the timothy are allowed to E)roduce
hay the following year. One crop of hay is cut, and then the land
is used for pasture during the rest of the growing season. The sod
land is generally ﬁiven a liberal anlicatlon of barnyard manure
before it is plowed in the late fall or early spring for the corn
crop which follows, thus completing the 4-year crop-rotation cycle.

Within the last 15 years a large increase in the number of dairy
cows kept to supply the fluid-milk market created greater demand
for forage crops that could be used in the dairy feeding rations.
and the prevailing low market values for wheat discouraged its pro-
duction as a cash crop. The combination of these two conditions
created a demand for 3- and 6-year crop-rotation systems,

The dairymen’s crop rotation, which is becoming increasingly pop-
ular, is a 3-year rotation consisting of corn, wheat, and clover and
timothy hay. This results in a decrease in total wheat acreage and
an increase in corn and clover-timothy hay acreages.

In the 3-year rotation, corn follows hay as in the 4-year rotation.
The important change in the cropping system occurs when wheat
follows corn. The wheat is sown in the corn stubble land in the fall
as usual, but heavier applications of 1G-percent superphosphate or
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0-12-5 fertilizers are made at wheat-seeding time in order that there
will be sufficient fertilizer in the soil for both the wheat and the
following hay crop. The fertilizers are aiplied by the use of grain
drill fertilizer attachments which place the fertilizers in the drill
rows. Timothy is seeded on the surface with the wheat in the fall
at the rate of 4 to 6 quarts an acre, then red clover or alsike clover
is sown in early spring at the rate of about 6 or 8 pounds of seed an
acre. After the wheat is cut the clover and the timothy occupy the
land, and the following year one crop of hay is cut and the land is
ready to be plowed for corn.

The acreage of winter barley has been increasing recently. The
barley has been replacing oats and in some instances wheat, mainly
because it yields more than oats, has a higher feeding value than oats
or wheat for dairy cows, and is less susceptible than wheat to at-
tacks of the hessian fly. Winter barley, when grown in the 3-year
rotation, is planted at the rate of 2 bushels an acre on land from
which the corn has been cut and taken off as a silage crop. The
practice of sowing timothy and clover with the barley is the same as
that with wheat in the 3-year rotation. QOats are sometimes included
in the 3-year rotations, although they are generally used in a longer
rotation as a nurse crop for alfalfa. Clover is sown the following
spring.

The acreage of alfalfa has been increasing yearly since its intro-
duction in 1900, and the trend is toward a continued increase be-
cause alfalfa is a valuable hay crop and is in strong demand as a
feed in all livestock rations. Many of the soils have been leached
until they are not naturally suited to the growing of alfalfa, but it
has been demonstrated that alfalfa can be grown on most of the soils
if certain soil amendments are made.

When alfalfa is included in the crop-production scheme, the
farmer generally uses a 6-year rotation' which provides for 1 year
of corn, followed by 1 year of wheat, barley, or oats, in which is
seeded the alfalfa, which occupies the land 4 years. The small-
grain crop acts as a nurse crop, and, when the grain is cut, the
alfalfa occupies the land. Winter barley has proved to be a valui-
able nurse crop for alfalfa. Relatively large quantities of calcium,
phosphorus, and potassium are removed by each crop of alfalfa ha
that is harvested. The production of large yields pf hay necessi-
tates the presence in the soil of large quantities of these elements.

If a farmer plans to grow alfalfa on a piece of land he should
begin nearly 2 years in advance to prepare the soil for this crop.
Barnyard manure and 1 to 4 tons of very finely ground limestone or
its equivalent of burned lime, depending on lime-requirement tests,
should be applied several months previous to the seeding of the
alfalfa. If the lime and manure are spread on plowed land just
before corn is planted, the clean cultivation of the corn will thor-
oughly mix and incorporate them with the soil and also destroy
undesirable weeds or grasses. From 250 to 850 pounds of 16-percent
superphosphate or a complete 2-124 fertilizer should be applied to
the soil when the barley or wheat is sown in disked corn ground in
the fall. Many of the soils do not contain sufficient numbers of
alfalfa bacteria, therefore it is important that all alfalfa seed or the
soil where the alfalfa is to be sown be inoculated with the right kind

151201—38—5
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of legume bacteria. Pure cultures of alfalfa bacteria may be ob-
tained from Pennsylvania State College, the United States Depart-
ment of Agriculture, or reliable commercial laboratories. The prac-
tice of inoculating the soil where the alfalfa is to be sown with
soil taken from an old alfalfa field should be discouraged because
there is great danger of spreading the alfalfa wilt disease or some
other alfalfa disease on the new field. The alfalfa is sown in the
barley or wheat early in the spring at the rate of about 15 pounds
an acre. Some farmers make an additional surface application of
0-12-5 fertilizer or 16- or 20-percent superphosphate in the spring.
1t 1s important that the young alfalfa plants be started under as
favorable soil conditions as possible because success or failure is
largely determined during the plant’s first growing season. It is aiso
important that alfalfa be kept in a healthy, vigorous growing conai-
ton oy mamtaining the nutrition level of the soil; otherwise weak
or stunted plants are subject to the attacks of insects or disease. The
alfalfa-wilt disease 1s very destructive, and once a field is infected it
should not be reseeded to alfalfa until after the land has been devoted
for at least 2 years to cultivated crops.

Many farmers sow alfalfa with oats on corn stubble land in the
spring. When this practice is followed, the fertilizer treatments
should be about the same as those used when the alfalfa is sown
in barley or wheat. Whenever alfalfa is sown on land that is steep
or is subject to erosion, a good practice is to sow with the alfalfa
4 or 5 pounds of timothy and clover seed an acre. The timothy and
clover provide for soil cover to retard erosion and for hay produc-
tion on areas where the stand of alfalfa may be thin.

Practically all of the wheat grown is some variety of soft red
winter wheat. Spring wheats have never yielded so well as winter
wheats. Fulcaster is the most important variety, and Nittany (Penn-
sylvania 44) is the second. Nittany grows too rankly on the soils de-
veloped from limestone and is a more popular variety on the soils
developed from shale and gravelly deposits, where it generally out-
yields other wheat varieties. The beardless wheats, of which the
important varieties are Leap Prolific and Forward, are easier to
handle during harvest but yield less than the bearded varieties.

Corn has been one of the most important grain crops since early
settlement, and jndications are that the total acreage devoted to corn
will continue to be large. The yellow varieties seem to be more
popular than the white mainly because yellow corn matures earlier
and is considered a better feeding corn because it contains a greater
quantity of vitamins. The most important and best yielding vellow
varieties are Lancaster Surecropper, Golden Queen, and Reid Yellow
Dent. Lancaster Surecropper outyields all other varieties on the
soils developed from shale. The yields of the three varieties are
about the same on the soils developed from limestone. The impor-
tant white varieties are Johnson County White and Boone County
White. The total acreage of white corn is relatively small in com-
rarison to that of yellow corn. Some farmers are growing the

arger and later maturing corn varieties from the South mainly
because these varieties yield a greater acre tonnage of silage. ’

The soils developed from shale and gravelly deposits in general
are less productive than the soils developed from limestone. Rye
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yields better than wheat on the less productive soils, therefore rye
as a grain crop is grown almost entirely on the soils developed from
shale and gravelly material. Rosen rye and what is locally known
as common rye are the important varieties grown in the Cumberland
Valley. .

Ryg, which is generally sown on disked cornland, is sown earlier
than wheat—much of it 1s sown between the first and the middle of
September. The seeding of timothy or clover in rye is not a com-
mon practice. . .

The growing of oats has been on the decline mainly because of
relatively low yields of poor quality oats, which in some instances
can be traced to the use of low quality or poor seed varieties.
The best oat varieties for the Cumberland Valley at present ars
Patterson and Cornellian, .

The best yielding varieties of winter barley are Tennessee Winter
and Kentucky No. 1, both six-row barleys. Dummer Beardless, a
winter six-row barley, is attracting atteniion because of its lack of
beards and its good yielding qualities. Only a very small acreage
of spring barley is grown. Wisconsin 38 and Comfort, both smooth-
awn barleys, are the important varieties of spring barley. Most of
the barley varieties grown in the Cumberland Valley are suscep-
tible to the smut disease, and the seed should be treated for this
disease before being planted.

Timothy, which does well under a wide range of soil conditions,
is used in both hay seedings and pasture grass mixtures. Most of
the timothy seed which is sown in the county is purchased from
eommercial seed dealers.

Clover, usually sown with timothy, has been occupying first place
as a legume hay crop for many years. Red clover and alsike clover
are the two most important varieties. Some Mammoth clover is
grown on the shale soils in the county, but it has not been so popular
as the red and alsike varieties. In selecting clover varieties, the
farmer is advised to purchase good-quality seed that has been grown
in the county. If local seed cannot be obtained, he should select
some of the winter-hardy varieties native to the northeastern sec-
tions of the United States or from areas where the winters are as
cold as or colder than those in Franklin County. Certified clover
seed from Ohio and Michigan has proved satisfactory in the Cum-
berland Valley.

Sweetclover is taking its place among other legume crops as a
soil builder, pasture crop, and cover crop. As a soil-improving
crop it has no superior; it is hardy and produces a heavy vegetal
growth during its second year. If plenty of lime is present in the
soil, sweetclover will make good growth on very shallow soils. It is
valuable in pasture-grass mixtures, and experiments show that it will
produce at least as much pasture as other clovers or grasses when
placed under the same soil and grazing conditions. Sweetclover
seed, like alfalfa, should be inoculated with legume bacteria when
sown on land on which alfalfa or sweetclover has not grown before.

There are two kinds of sweetclover—the white and the yellow.
The white gives the greatest root and top growth. The yellow is
frequently preferred for hay, because the stems are finer and give
a better quality of hay.
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Sweetclover is sometimes used in a rotation system where potatoes
are grown. In this rotation it is sown in the spring in wheat or
some other small-grain crop. The sweetclover grows the first year
on’ grain stubble Farnd; the second year it is allowed to grow to a
height of 6 or 8 inches, then it is plowed under and potatoes are
planted. It is sometimes used in orchards as part of a clover-grass
cover crop. When so used it is kept clipped with a mower and is
not allowed to grow to a height greater than 10 or 12 inches.

Some varieties of alfalfa are better adapted to the soil and cli-
matic conditions of the Cumberland Valley than others. The farm-
ers of Franklin County have been having the best success with the
winter-hardy northwestern Common alfalfa seeds which come from
Montana, Idaho, and the Dakotas, where winter conditions are more
severe than those of the Cumberland Valley. The variegated alfal-
fas, which include the Grimm, Ontario, Hardigan, Baltic, and Cos-
sack varieties, have also given satisfactory yields, but they are not
80 popular as the northwestern Common varieties. Some of the
Kansas alfalfas have been grown with fair success on the better
drained limestone soils where winter-killing due to wet soil condi-
tions is reduced to a minimum.

Kentucky bluegrass does exceptionally well on all the soils devel-
oped from limestone. The soils developed from shale and gravell
deposits are not normaly well suited for bluegrass, but if limed an
fertilized they will produce very good bluegrass as long as there is
sufficient moisture in the soil.

Wherever permanent pasture is established the pasture grass seed-
ing usually is a mixture of red, alsike, and white clover, Kentucky
bluegrass, Canada bluegrass, timothy, redtop, and orchard grass.
Asetﬁ timothy and the red or alsike clover stand thins, the blue-
grass and white clover fill in and produce a permanent pasture-
grass sod.

The following pasture-grass seeding mixtures are commonly used :
On the soils developed from limestone and alluvial soils—red clover
8 pounds, alsike clover 2 pounds, timothy 6 pounds, Kentucky blue-
grass 8 pounds, white clover 1 pound, and redtop 2 pounds an acre;
and on the soils developed from shale and gravelly deposits and on
the soils of the mountains—red clover 2 pounds, alsike clover 2
Eounds, timothy 5 pounds, Kentucky bluegrass 5 pounds, Canada

luegrass 5 pounds, white clover 1 pound, orchard grass 2 pounds,
and redtop 2 pounds an acre.

Further details concerning pasture grasses and pasture manage-
ment are given in publications of Pennsylvania State College (3, 4,
5) which report the results of experiments conducted for the purpose
of obtaining information as to the establishment and maintenance
of permanent pastures on the different kinds of soils in Pennsylvania.

Two of the important potato varieties are Irish Cobbler and
Rural Russet. The Rural Russet seems to do better than the Irish
Cobbler on the soils developed from shale. Two soils in this county
are important for potato growing—Duffield silt loam and Berks siit
loam. Duffield silt loam gives the better yields. The highest potato
vield on record for the county, 568 bushels an acre, was made on
Duffield silt loam. From 600 tc 1,000 pounds an acre of high-grade
commercial fertilizer is used on land on which potatoes are {0 be
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grown. The fertilizer is placed in the rows with the potato seed
when planted.

The important commercial canning crops which are grown con-
gist of tomatoes, peas, beans, and sweet corn. The important va-
rieties of tomatoes are Baltimore, Marigold, and Matchum. Alaska
seems to be the most popular variety of canning pea. Country
Gentleman and Shoepeg varieties of sweet corn are commercially
important,

Nearly all the soils were occupied by dense forests for a long time
before the white man cleared the land for cultivation. During
this period the acids present in the forest litter were constantly
being washed out by rain water. Once the acid was dissolved in
water it moved down through the mineral soil. As it passed
through the soil the more soluEle compounds of basic elements, such
as calcium, magnesium, potassium, and even some of the iron were
dissolved and carried downward and out of the soil. All the soils
thus have lost large quantities of the basic elements.

In order that the supply of available plant nutrients in the soils
may be made sufficient for cereals and grasses, it is necessary that
liberal applications of lime be made. In general the legume crops
require more lime than such crops as wheat, corn, oats, barley, and
rye. As some soils are more acid than others, the quantity of lime
needed to correct or adjust the soil reaction varies with different
soils. In general the soils developed from limestone require the
least lime, and the mountain soils developed from sandstone require
the most.

Table 8 gives the approximate quantities of lime that should be
applied to soils of the important ups in order that maximum
production of certain crops may be obtained.

TasLy 8.—Lime requirements for {mportant crops when grown on the more
{mportant soils

[In tons per acre of finely ground limestone}

Soils Soils
Solls Sells
dovel- | ot | dovel- | gong devel- | Solla | devel- | go,
Cro oped | TUa"| Pom | of the Cro oped |96ver| OPC | of the
P from | prom [gravelly| moun- P from % velly| moun~
lime- o[E27eLY] taing ¢ lime- . Y| tains ¢
stone ! | 8hale de- stone 1 |Shale de-
posits 3 posits 3
Alfalfa,
Sweetclover........ 23| 24| 24| 36| White clover 03| 28 33| 83
Peas . ... Timothy....
Py Orenaki grass il B il B
Mammoth clover. 1-2 2-3 2-3 2-4
8oybea
Cowpeas
Corn..
Wheat.
Oats.. 0-1 1-2 1-2 23
Rye...ooceeceen..
Barley

1 Hi wn, Duffield, Frankstown, and Murrill solls.

3 Barks and Gilpin soils.

3 Murrill gravelly ooarse sandy loam, deep phase, and Lycoming sofls.
4 Dekalb solls.

NOTE.—The solls developed from shale and gnvelly deposits show great response to lime even though the
applications are only half the amounts shown In the table. Light applications have given generous returns
on the money invested in limestone.
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Lime is essential also to the preservation of organic matter, upon
which the “life” or productivity of the soil largely depends. Or-
ganic matter aids greatly in increasing absorption and conservation
of moisture and imparts to the soil a good thsical structure which
limits soil puddling and crusting. Most of the soils are naturally
low in organic matter, and where cultivated for years without ade-
quate return of this material removed in the form of crops, they
soon become impoverished. Under cultivation the rate of decompo-
sition or oxidation of organic matter is increased. ILime combines
with the organic acids to form soil humus, which is resistant to the
processes of soil leaching.

Preservation of the soil humus is important in conserving the
nitrogen resources of the soil. The nitrogen present in soils comes
from the following sources: (1) Small quantities brought down from
the atmosphere by electrical storms and rainfall; (2) all organie
material returned to the soil; (3) nitrogen fixed by free-living bac-
teria and other closely related soil organisms which use the organic
matter of the soil as food energy and are capable of fixing nitrogen
in the soil; and (4?1 that fixed by symbiotic or legume bacteria which
form nodules on the roots of growing legume plants. If the nitro-
gen-fixing bacteria are to be most efficient it is important that the
soil be kept well supplied with organic matter and with lime, in
order that the soil reaction never becomes more than slightly acid,
that is, below pH 6.6.

The nitrogen supplies of most of the soils are not sufficient for
corn, wheat, barley, and nonleguminous crops, and provision for
adding nitrogen to the soil should be an important part of any soil-
improvement program. The humus and nitrogen supply of the soil
can be maintained or increased by growing clover, alfalfa, or grasses
in the crop rotation. Other measures for conservin% organic matter
and nitrogen are the return to the soil of all available crop residues,
including all manure produced, and the restriction of cultivation to
that which is absolutely necessary for the control of weeds and the

roduction of cultivated crops. A system of farming, including
ivestock raising or dairying, combined with plenty of legumes in
the crop rotation, provides the best and cheapest way of supplying
nitrogen to the soil. Where intensive cropping systems are em-
ployed, the application of some form of nitrogen fertilizer will gen-
erally prove profitable.

All the upland soils are naturally low, not only in nitrogen, but
in the other essential plant-nutrient elements, phosphorus and potas-
sium. Phosphorus is generally the first element that limits crop
production. In most of the soils the available supplies of phos-
Bhorus are so low that the amount required by any given crop should

e supplied in applications of manure or commercial fertilizers. The
total quantity of potassium in the mineral portion of the soil may
be large, but the readily soluble or available supply is relatively low
in most of the soils; therefore the application of potash in the form
of either manure or fertilizer has proved profitable.

The most practical way to increase the phosphorus content of the
soil is through the application of commercial phosphate fertilizers.
Economic returns from the agplication of phosphate fertilizers to
grain and legume crops have been greater than for any other com-
mercial fertilizer element. Most farmers consider it essential that
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phosphorus be applied to all small-grain and legume crops. Corn,
when planted on sod land that has been manured heavily, does not
respond so well to phosphate treatments as do the small grains which
usually follow corn. Phosphorus is not easily leached from the soil,
therefore heavy applications of phosphatic fertilizer are not con-
sidered wasteful, because that portion which is not used by the first
crop will be held in reserve for the following crops. A part of it
may be lost, however, by fixation in insoluble compounds. Each ton
of manure applied will generally contain approximately 5 pounds
of phosphoric acid.

The quantity of potassium, or potash, that should be applied as a
fertilizer depends on the kind of soil, its general condition, and the
quantity of manure that has been applied. Gray-colored soils are
the most likely to be in need of potash fertilizers. The amount of
readily available potash that a soil contains may be increased by
growing and plowing under deep-rooted legume crops or other green-
manure or grass crops, by applying liberal amounts of barnyard
manure, and by using good tillage practices. The greater the
amount of organic material, or manure, that is applied to the soil,
the smaller will be the need of potash fertilizer. Most soils contain
plenty of potash, but in the nonavailable form, and decomposing
organic matter aids in making it available for plant use.

he general fertilizer practices which have proved to be successful
and practical on the farms in Franklin County are summarized in
table 9. These fertilizer practices have been developed for use in
the crop rotations that are commonly used in the county. The ma-
nure produced in the dairy barns or livestock barns is spread usually
either on hay or on wheat stubble ground which is to be plowed and
glanted to either wheat and grasses or to corn. In general, the soils
eveloped from shale and gravelly deposits require more complete
fertilizers than the soils developed from limestone.

TABLE 9.—Kinds and quantities of fertilizers used in the production of the more
important cereal, forage, and truck crops on soils of the major groups in
Franklin County, Pa.

Quantities of fertilizer used per
acre ! on—
Kind of fertilizer, and time and method Solls of the
Crop
of application Alluvial sofls and | Tountains and
sols dovaloped | B0 SEVLOTRd
from limestone from gravelly
deposits
A. When seeded with nurse crop: Loads 3| Pounds | Loads?$| Pounds
1. Manure, applied 3 to 10 months 810 10-12
before ng.
16-percent superphosphate, or 200-250 {.___.... 200-250
0-12-5, applied as top dressin,
with wheat or barley in fal
before seeding alfalfa {n spring.
2 s awclisd ad abov o |
, applied as above.___._.._|........ 150-200 150-300
Alfalfs or sweetclover.._\p_ when not sesded with nurse crop:
1. Manure, npglled 3 to 10 months 6-10 8-12
before seeding.
18-percent superphosphate, ap- 200-250 |......-. 200~-250
lied on surface and harrowed
nseveral weeks before seeding
if possible.
2 Nomanure_._....._.... .-
0-12-6, applied as above.........) _...... 150-250 150-500
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TapLe 9.—Kinds and quantities of fertilizers used in the production of the more
important cereal, forage, and truck crops on gofls of the major groups in
Franklin County, Pa.—Continued.

Quantities of fertilizer used per
acre ! on—

Kind of fertiiizer, and time and method

Crop of application 8oils of the

Alluvial soils and | mountains and
soils developed | soils developed
from limestone from gravelly

deposits

A. 16-] t hosphat lied Loads ! 1;3'5-"3%'0 Loads ! Pm
. 16-percent superphosphate, applied |........
with wheat (or barley) in the !gﬂ be-
Red clover, alsike clo- {g?lgho:;:hl&sown In wheat the fol-
ver, and timothy. B. 0-12-8 applied as above..........._..|.._.. 150-250 |<-oevee . 150-300
C. 2-12-4, when soil has not been recelving |........ 150-200 |........ 150-250
manure, applied as above.
[0, 7 F Manure, spread on sod land before ground 814 8-14
is plowed, and
16-percent superphosphate, or 0-12-8 or |........ 150-200 f........ 150~-200
2-12-4, applied with corn planter in hills
at corn-planting time.
A. 16-percent superphosphate, or......._..{__._.._. 200-280 | ... 200-250-
B. o-luz-g, wlltzgnmil;lang:rms?ed :1111 rotn:tlon, ........ 150-300 [........ 150-300
applied w: n at seeding time.
Wheat, barley, and oats. |1 *5"12°5, when manure is not applied 0 |........ 160-280 |........ 200-300
in rotation or for use on shale land,
applied as above.
A. 16-percent su, hosphate, when mae |........ 200-250 |..-c.c.-- 200-250
nure is used in rotation, applied with
RY®.ceececamccaacnae grain dril} at seeding time.
B. 2-12-4, when manure is not used inro- |....._.. 150-200 |.o..... 150-250-
tation, applied as above.
A. Mauuyre, spread on sweetclover or red 10-18|.-.-...... 10-18 |ecueeeecnn
clover sod land before it I3 plowed.
16-percent superphosphate, spread in j-....... 600-800 |........ 600-800
the rows with the potato seed at
Potatoes.....occcann...- planting time,
B. No manure. With or without clover |......._|eccocccee|ococooo]ecimnnnae
plowed under.
0-12-8 or 4-8-7,apread inrows with pota- |........ 600-1,000 [ceceaen- 600-1, 000
to seed at p'nmlng time.
Canning crops (toma- | Manure, apglled before plowing in early | 10-16 |.._....... 10-18 [ocacanes
toes, peas, beans, and spring, an:
sweet corn). 2-12-4 or 4-8-7, spread on surface and mixed |-....... 600-800 [-..ceun- 600-1, 000
with goil by cultivation.
A. Manure,? apdalled as top dressing fn | 810 |[.......... 10-12 Joeooennen
August or September before fall seed-
Pasture grasses (blue- ing, then once every 2 or 3 years,
grass, red clover, al- an
sike clover, white 16-percent superphosphate, applied a8 |-----... 400-500 |_______. 450-500
clover, timothy, or- above, or
o )d grass, and red- 20-;{:;'cent superphosphate, applied a8 |........ 360450 |-ceenn-- 350450
P. ve,

[y .
B. No manure - RPN RN PO PRI S
0-12-8, applied a8 above...ceeneoumofemeaas 400-500 |........ 400-500

! The quantities of fertilizerse &ued to different soils do not differ greatly, but there is a marked difference
in the net values returned per ar Invested in fertilizers for different soils.
1 Loads refers to manure-spreader loads—50 to 75 bushels.
't,Mnnll&lre is very valuable in establishing grasses on shallow or eroded solls which have a tendency to dry
out rapidly.

FRUIT LANDS AND THEIR MANAGEMENT*

Commercial orchards were not planted on any considerable scale
in Franklin County until the beginning of the present century. The
heaviest planting of apples was between 1908 and 1921. The apple
has always been the dominant fruit, with peach trees used chiefly
as fillers 1n the apple orchards. There are a few plantings of sour

8 This section was furnished by R. D. Anthony and F. N. Fagan of the department of
pomelogy, Pennsylvania State College,
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cherries and a few small vineyards. The sweet cherry grows wild
in fence corners and along the mountains.

At first it was expected that the fruit industry would be on a
carlot shipping basis using rail transportation only, and large or-
chards of few varieties were the goal of the growers. The develop-
ment of truck transportation and the heavy automobile traffic on
the Lincoln Highway, which crosses the county from east to west
and on the Valley Pike, crossing from north to south, have created
marketing conditions which have had a considerable effect on the
size and location of the younger orchards and on the varieties grown.

In the older orchards York Imperial and Stayman Winesap are the
chief apple varieties, and Rome Beauty, Jonathan, ard Grimes
Golden are also important. In the younger orchards Rome Beauty
(a}n(]idDelicious rank high and are displacing Jonathan and Grimes

olden.

Most of the early orchards are planted on the gravelly foothills of
the mountain ranges which form the east and west boundaries of
the Cumberland Valley. These sites were selected to obtain good air
drainage and also to use land not well suited to field crops. In such
locations the Murrill and the Lycoming soils predominate. On these
foothill benches and slopes, areas sufficiently level and not too stony
for orchard use are scattered and of limited size.

A few of these early orchards were planted in the valley on soils
developed from limestone on sites which were from 50 to 150 feet
above the main valley floor. The excellent growth of these orchards,
the lower production costs, and the large acreages availahle have
led to a considerable use of the soils developed from limestone—
both the Hagerstown and the Duffield soils—in the later plantings.

The Berks soils which form low ridges in the valley have not
Eroved satisfactory for orchard sites in this county, although they

ave been used extensively for this purpose in the northern part of
the Cumberland Valley.

A study of the apple industry of the Cumberland-Shenandoah
area made some years ago (70) showed that frost and freezes were
the chief causes of loss to the fruit growers of this general region
although usually Franklin County did not suffer quite so heavy
losses as did areas farther south. This danger was recognized from
the beginning by many growers, and sites with good air drainage
were selected, but in most of the larger orchards there are low spots
where frost damage is serious. When dangerously low temperatures
have been accompanied by high winds, orchards with an unprotected
northwestern exposure have suffered more than those less exposed to
the prevailing winter winds. Frequently cold air pours out of the
mountain gaps into the lower valley. Orchards planted opposite
these gaps have been seriously injured by frost, freezes, and hail.

In many counties in Pennsylvania the fruit industry has had a
gradual development with the old home orchard as a nucleus, and
the original farm owner has changed slowly from general farming
to fruit growing as a special but not the only crop. In this county
many of the larger fruit growers originally were gusiness or profes-
sional men who purchased land solely for fruit growing and whose
interest was chiefly in the apple. In such cases it was desirable to
have an income from the land during the period when the apple
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trees were too young to bear. For this purpose peaches were planted
as fillers in most of the apple orchards.

This practice has had a considerable influence on the soil fertility
problems of the county. It was the belief of many growers that
peaches required cultivation late into the summer. With so many
orchards on considerable slopes, this long cultivation not only greatly
reduced the organic content of the soil but also caused serious erosion.
Because of the continuing need for a cash income these peach inter-
plants were left, in many orchards, until the apples were 12 to 15
years old. By that time the peach trees had crowded and checked
the growth of the apples, and the cultivation had depleted the
ferti%ity of the soil. In all the early plantings these fillers have
been out for several years. Omne of the most serious soil problems
of the fruit grower has been to build up the fertility of these run-
down orchard soils after the peaches were pulled out,

Fortunately both the practical experience of some of the growers
and the research of the State agricultural experiment station proved
the value of sods in building up depleted soils and also showed the
necessary relation of fertilizer nitrogen to the sod orchard. Several
of these experiments were carried on in the county (7, 8).

At present very few bearing anle orchards are under annual cul-
tivation except In an occasional year when a heavy sod is being
broken up. This change to fertilized sods which are occasionally har-
rowed or plowed has stopped erosion and has been restoring the
organic matter of the soil to a more desirable level.

any growers still feel that the peach needs summer cultivation,
consequently soil erosion is still a serious problem in many of the
younger apple orchards where peaches are growing as fillers and
I those orchards planted solidly to peaches. There is a growing
tendency, however, to advance the date of cover-crop seeding in
peaches and to use such crops as sweetclover, vetch, and soybeans
which soon form a soil-binding cover.

Changes in the use of fertilizers in the past 10 years were as
great as in cultural practices. Young orchards under annual cultiva-
tion in soils of high initial fertility failed to show responses to fer-
tilizers; consequently very little fertilizer was used in the earlier
plantings. The growers realized, however, that the use of sod in the
orchard would create a nitrogen shortage during the early growing
season, and an application to the bearing tree of 5 pounds of nitrate
of soda or the equivalent in some other commercial form became
almost a standard practice.

With the increasing realization of the importance of organic mat-
ter in maintaining and building up the fertility of the soil and in
checking erosion, more attention has been paid to obtaining a heav
cover over the entire orchard area. The nitrogen application whie
was made formerly to a ring under the branches now is usually
spread over the entire tree-square area, and the amount has been
increased to 8 or 10 pounds. Franklin County soils are so generally
deficient in phosphorus that sods and cover crops make excellent
responses to superphosphate. Many growers are making at least
occasional application of this materiaigeither with the nitrogen in
the early spring or at the time of seeding the cover crop or har-
rowing the sod. The need for potassium is less certain, but some
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growers are using small amounts of potash when they think it will
increase the growth of sod or cover crop. There seems to be little
direct response by the tree to this use of superphosphate and potash;
the value lies in the response of the soil cover.

Most of the foothill orchards are in acid soils. The general farnier
of the Cumberland Valley has long known of the value of lime in
increasing the stand and dgrowth of legumes. One of the first steps
in building up a depleted orchard soil is usually an application of
ground limestone or some other source of calcium to encourage the
growth of legume sods or legume covers.

CLASSIFICATION OF SOIL TYPES ACCORDING TO
PRODUCTIVITY

Table 10 gives a rating of the soil types, phases, and miscellaneous
land classes in Franklin County, according to productivity, for each
of the important crops grown.



TasLE 10.—Classification of soil types, or map separations, in Franklin County, Pa., according to productivity

Productivity
Crop-productivity index ! for— grade a’eiord.lng
Principal crops or
Boll type ming
c Tame- - Pota- | Vege- | V Tree | Perms- | fer | Coe pe cifar
OfD | Wheat | Oats | R mi Alfalfa| £0W8-1 Vefe- nent ent pro-| ren
(grain) ve | gross | minous e | tables  tables | fruts* ("2 P25 *duc- | prac.
tivity 3| tice ®
Hagerstown silt loam, colluvial phase. ....| 80(100)] 70(100)| 60(80)| 70 80(100)| 80(100)| 55(80){ 40(70)|....---- 80 60(80) 100 3 1 Genmu;rn.whmt,
an y).
Duffield silt loam, colluvial phase_....._.. 80(100)| 70(100)| 60(80)| 70 80(100)| 80(100)| 55(90)| 40(70)}.._.... 80 60(80) 100 3 1 0.
Huntington st losm (protected from [100 60 60 100 100 60 feecee.- 1| T P, 100 2 2| Corn, hay, and
overflow) pasture.
Humigglo;: gilt loam (unprotected from | 90 40 40 40 80 50 45 50 70 - 100 4 4 Do.
overflow).
Hagerstown siit loam_..___._______...... 70(100)| 70(100)| 60(80)| 70 80(100) 60(80) 90 3 1 Gen:lml (e)om, wheat
an ¥).
Duffield sfltloam._ _.ooocomee s 70 80(100) 60(80) 80 8 1 Do.
Hagerstown silt loam, shaly phase . _. 70 80(100) 60(80) 80 4 1 Do.
Hagerstown siit Joam, yellow phase. - 70 | 80(100) 60580) 80 4 1 Do.
Ryder silty clay loam._..._... . 60 70(90, 50(70) 80 4 2 Do.
Holston silt loam, brown phasi - 60 60(80 50(70) 80 4 2 Do.
Hagerstown silty clay loam._. .. - 60 70(00) 50( 80 4 2 Do.
Hagerstown silty clay loam. shal - 60 70(80) 50(80; 80 4 2 Do.
Hagerstown silt loam, light-colored phase.{ 50(80) | 60(80) | 50(70)| 60 70(90) 40 70 ] 2 Do.
Holstonsiltloam. .o .ooeeeemnn ool 60 50(70) 50570) 60 5 3 Do.
Lycoming gravelly silt loam 70 50(70) 50(80) 60 5 2 | Fruoitand general.
Berks silt loam, colluvial phase_.._ ...... 50(90) | 50(80) | 50(70)| 60 70(80) 50(70) 80 ] 2 | Genera)l.
Chilo silty clay loam (protected {rom 60 [ 1] 80 3 3 | Corn, hay, and pas-
overflow and drained). ture.
Chilo silty clay loam (unprotected from | 40 10 20 10 { 80 90 7 7 Do.
overflow and undrained |
Moshtgmo;: silt loam (protected from | 80 40 50 40 i 80 80 4 4 Do.
overflow).
Moshaﬂnno)n silt loam (unprotected from | 60 20 30 20 80 90 (] 6 Do.
overflow
Popesilt loam (protected from overflow). .| 80 40 50 40 80 80 10 60  feeuoeno- -+ S . 90 4 4 Do.
P%pe st loam (unprotected from over- | 60 20 30 20 80 50 60 90 (] [ Do.
¥
Murnll gravelly silt loam___.._____...... 60(90) | 50(90) | 50(70)| 60 50(70) | 50(70) | 25(70)| 50(80)|-~rczu-- 60(100) 60 ] 2 | Fruit and general.
Warners stlt loam (drained).. .. —occao._ 70 50 50 70 80(100) | 70(90) 80 4 4 | Hay and pasture.
Warnpers silt loam (undrained) ... [RURRRION PO PN 80 (] 6 Do,
Duffield very fine sandy loam.._ ... _...... . 60(80) | 50(70) | én(s0)! 60 60(90) 50 5 8 | General.
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Popeergnamdyloam(wotectedtom 80 ' 0 (® |7 60 10 |7 80 80 5 ] cofn:;.ehay.andw
oV ow). .
Pope erﬂﬁl: sandy loam (unprotected from | 60 20 80 20 0 50 60 80 6 6 Do.
overflow).
Plaﬂo m;egmnmm (protected from ovez- | 80 50 40 50 o] 60 70 80 70 4 4 Do.
oW an .
Philo vell{:1 loam dm[(g&gmmd from | 60 20 30 20 70 30 10 60 70 ] [} Do.
[ W and un .
Duffield silt loam, slope phass_............ 40(70) | 50(80) | 50 50 70(80) | 70(80) 40 50(70) 70 5 3 | General.
Berks silt loam. 50(80) | 60(90) | 50(80 g 50(7 40(70) 60 40(60) 60 ] 8 Do.
e o i s ) | o | A [ | ) B e s 8 3 R
wn silLy clay loam, ow D! .
Lycomlng cobbly sandy loam, yellow- | 50(80) | 50(70) | 50(70)] 60 50(70) | 50(70) 60 30560) 60 (] 3 | Fruitand general.
sul phase.
Alglers silt loam (drained).....__ 20 60 50 80 100 20 80 100 3 3 C?Ll}.e hay, and pas.
Algiers slit loam (undrained)...._..- 00 90 8 8 | Hay and pasture.
Maurrill gravelly coarse sandy loah. ... ﬁ)iw 40(80) 40(70; 50 40560 40(60) | 10(80) 605&)) 80 oo?oo) 50 6 3 | Fruit and general.
Holston cobbly sandy loam. . _._......... 50(00) | 60(70) | 50(80)| 60 40(70) | 40(60) | 10(70)| 50(80)]...---- 60 60(00) 40 (] 3 | General. "
Plzﬂo Bgdt) loam, dark-colored phase | 70 40 40 40 70 60 10 80 80 ] 5 C%nr,e‘hny. and pas-
Philo wea)loam' , dark-colored phase (un- | 50 10 20 |10 |70 30 3 50 80 7 7 Do.
Philo silt loam gdmlnod) ................. 7 40 90 |40 |7 & 10 {6 ] 80 5 5 Do.
Philo sllt lcam (undrained) 50 10 20 10 0 30 feoeeee. 30 40 80 7 7 Do.
Montalto silt loam..... 50 40 50 40 50(70) | 40 25 50 50 40 60 6 6 | Pasture.
Mono! ela silt loam. ... 50(80) { 50(70) | 40(60) 50 50(70) | 30 00; 30 60 60 (] 4 | General
Berks silt Joam, rolling phase..__ 40(60), | 80(70) | 50(70)| 50 50(70) | 40(60, 45; 50(70) -| 40 wéw) 60 [ 4 Do. aral
1l gravelly coarse sandy lo: 30(60) | 30(50)] 40 40(60) | 40(60) 80)| 50(80) 60 60(100) 50 8 4 | Fruit and general.
b
Am shale JoAM . oo oocrncacaane 850 50 50 50 40 50 40 50 (] 6 | General.
Frankstown cherty silt loam. . _.ooceee.oo. 40(60) 40550; 30(50)| 50 wﬁno; 40&60; 25(48)| 50(80) 50 ] 7 6 Do.
Duffield very fine sandy loam, slope | 30(50) | 30(30) | 40(60)| 30 50(70) | 80(60) | 38(70)| 40(60)| __.-.-- 30 40(60) 40 7 & | Pasture and general.
phase.
Hagerstown clay leam.....___... ..., 30(40) | 80(80) | 30(50)| 30 50(70) | 50(70) | 35(85)! 50(70) 0 . 60 7 6 | General.
1 Th uctivity of each of the various soil types and for each specific crop is com to a standard 100, which stands for the inherent productivity of the most uctive soll in
the Unifed Btates for that crop. Fi not in parentheses indicate the lnhargnt prmuy of the soils for the specified crops, whereas lrgums in parentheses indicate the produo-

tivity under current practioes, which include the use of sofl amendments, such as lime and commercial fertilizers.
5 In the case of items such as tam bay, leguminous hay, vegetables, and tree fruits, each of which includes a group of associated crops, the rating indicates the productivity

of the sofl for that member of the group best adapted to the sofl In question. In Franklin County, timothy, red clover, and apples were used as criterla for tame-grass hay,
leguminous hay, and tree fruits, respectively.

3 Vegetables doing best on organic soilg; e. g., onlons, celery, lettuoe.
¢ Vegetables not ulrl.nf highly organie so
$ The inherent octivity gmge refers to the relative ability of the sofl to uce without amendments. (Refer to text for further explanation ) When two inherent pLy
tlvity ratings ameaa (heﬂ \;sser figure refers to the rating when the land is od and/or protected from flood, and the lower figure refers to the rating when the land is un ed

and/or not prof m .
¢ This cfmsmmuon indicates the com tive general productivity of the various sofls in the county, under the current farm practices (with amendments). It is determined in
the same general way as the lnherenbpror&'c’:lvlty grade.

Nors.—Leaders, according to position, indicate either that the crop fs not commenly grown because of poar adaptation, or that amendments are not commonly used.
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TasLE 10.—Classificalion of soil types, or map separalions, in Franklin County, Pa., according lo productivity—Continued

Productivity
Crop-productivity index ! for— grade ioneiordlng
Principal crops or
Solltvpe Tame- | Legu Perma.- | Inher- [ Cur- £Pe of farming
(gcxgrl:) Wheat | Oats | Rye | grass | minous| Alfalfa P?ug" X%gl:-s t‘;?)gl:s rm nent pas- "%tu%'_'o' ggg_
hay | hay tivity | tice
Robertsville gravelly silt loam (drained).| 40 40 40 40 8 6 | Corn, bay, and pas-
R?ilx)-:lﬁseri i)lle gravelly silt loam (un- | 20 10 | 10 8 8 Do.
Lycoming gravelly fine sandy loam._.._ 40(60) | 30(50) | 30(50)| 40 7 5 | Fruit and general.
Ly%omlng gravelly sit loam, shallow | 30(50) | 40(60) | 40(60)| 50 7 6 | General.
Borks silt loamn, heavy-subsoil phase.. ... 30(40 30 7 7 Do.
Ashe gravelly silt loam, heavy-subsofl | 30(60) { 30(50) | 30(60)| 40 7 6 Do.
Ashe gmvel.ly gllt loam. 40 7 [ Do.
gravelly loam 30550) 30(40) | 30(50)| 40 8 6 Do.
lepin shale loam.___ 20(40) | 30(50) | 30(60)| 40 8 8 | Fruit.
Gllpin shale loam, brown 20}40) 30(560) | 30(60)| 40 8 6 | Fruit and grain.
Amberson gravelly loam.__ 30(50) 40 8 7 | General,
Duffleld silt loam, eroded p‘F 20 20(30) |-eoooee 2 8 7 | Pasture,
Wallkill silty clay loam fdmlned). 50 40 30 6 6 | Vegetables.
Wallkill silty clay loam (undrained) T S IR I 9 9 Hay and pasture.
Chandler gravelly loam_. ... ..._. 20 20(40) | 20(40)| 30 8 6 ruit.
Lycoming cobbly sandy loam. 30(60) | 20(40) | 20(40)| 30 8 5 Frult and general,
Berks shale loam.......__ ... 10(30) | 20(40) | 20(40)( 20(50) 9 7 | General.
Leetonia gravelly leam______ -1 20(40) |.oncuenn 20(40) 9 8 | Pasture and general.
Lehew gravelly sandy loam___, __......-- 20(40) | 10(20) | 10(30); 20(40) 9 8 | General.
Atkins clay loam (un eJ)rotected 1 7 N RN R 9 9 | Pasture.
flow and undrain
Lehew gravelly sandy loam, shaly phade.| 10(30) | 10(20) | 10(30)] 20(40) 9 8 | General.
Hagerstown stony silty clny loam. .. .. |ocooo | ol 50 10 10 | Pasture and hay.
Montaltostony loam ... .o e e[ 20 P10 [l [ el 40 10 10 | Forest and pasture.
Lycoming loamy sand.... 30 10 10 9 | Forest.
Dekalb gravelly loam 20 10 10 10 Do.
Deknlb st.ony fine sandy loam. - 10 10 10 10 Do.
.............. 10 10 10 Do.
Lycomlng stony sandy loam. . 10 10 10 Do.
Lehew stony loam. ... 10 10 10 Do.
Ashe stony sandy loam.__._ 20 10 10 Do.

8.
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De!i:lsl; stony fine sand, compact-subsoil

p .
Dekalb stony coarse sandy loam. .
Berks shale._ . _.

Leetonia stony loamy fine sand.
Lickdale stony leam._ . _ .

Leetonia stony coarse sandy

10
10
10

loam.
Rough stony land (Lehew soll material)

Rough stony land (Dekalb soil material. .

Leetonia stony loamy sand
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The rating compares the productivity of each of the soil types
(or map separations) in the county for a given crop, to a standard,
100. This standard represents the inherent productivity of the most

roductive soil type gc))r types) of significant acreage 1n the United

tates for the specified crop. These standards of reference are ob-
tained from the more widely known crop regions. A soil estimated
to be about half as productive for the specified crop as the type
with the standard index receives an index of 50. In a few instances
unusually productive soils of limited acreage will have an index
above 100 for a specified crop.

The inherent-productivity indexes are based on the ability of the
land to produce under a system of management capable of main-
taining the inherent level of productivity without the use of soil
amendments. The inherent level of productivity is conceived to be
the level at or near that existing when the virgin condition became
adjusted to tillage practices. Under current farming practices in
this count{, amendments, such as lime, phosphate, and complete
commercial fertilizers are commonly used. Manure produced on the
land is not considered an amendment. DBecause the inherent-pro-
ductivity rating does not express the responsiveness of soils to
fertilizers, and in many instances, as in Franklin County, does not
represent production as obtained by current practices, a second index
is used in parentheses to show the productivity of the soil with the
use of amendments. The same standard of reference is used as for
the inherent crop productivity index.

The factors influencing the productivity of land are mainly those
of climate, soil, and relief, or lay of the land. All are concerned
in the determination of the productivity ratings, and low ratings
for a particular crop may as likely be due to an unfavorable climate
or unsuitable lay of the land as to lack of fertility of the soil. As
long-time crop yields furnish the best available summation of the
factors contributing to soil productivity, they have been made the
basis, insofar as such information is available, for the determination
of the indexes.

For soils with poor natural drainage, two series of indexes sre
given, one apilying to those with no artificial drainage, the other
to those to which the most favorable artificial drainage has been
applied. In many instances some artificial drainage, but not the
most favorable, has been applied to poorly drained lands; conse-
quently their inherent productivity under the best drainage is not
renlized.

For bottom land subject to periodic overflow, two sets of indexes
are given, one applying to the land when it receives the best pro-
tection from overflow, the other to the land with no protection.

The cost_or difficulty of providing drainage or protection from
overflow plays no Eart in the productivity rating of such lands.
Two _kinds of soils having the same productivity when drained are
rated the same, although adequate artificial drainage may cost 10
times usi ni;ml; gnfone as on the other.d In certain instances, how-
ever, a lack of information may preclude the giving of any rati
other than that for the natural (}:,orrl)dition. sine y mting

In addition to productivity indexes for each important crop,
each soil type, phase, or map separation is usxsignedp two general
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productivity ratings or grades of agricultural quality. These rat-
mgs are based on the ability of the soils to produce the crops of
the general agricultural region in which they occur. The }‘atlng
in the column Inherent productivity is obtained from a weighte
average of the inherent-productivity indexes (the numbers not in
parentheses) for the specified crops, and the rating in the column
Current practices is obtained from a weighted average of the crop
indexes 1n parentheses. These averages have been obtained by
weighting each crofp-groductivifgv index according to the approx-
imate percentage of the cropland occupied by the specified crop in
the general agricultural region. Allowances have been made for vari-
ations in acreage trends in the county and, to some extent, for differ-
ences in cro(s) acre values. The making of a general rating involves
many considerations, and certain arbitrary assumptions have been
made to obtain a reasonable result. If the weighted average for the
crop-productivity indexes falls between 90 an(i; 100, the soil type is.
assigned a productivity grade of 1; if the weighted average falls
between 80 and 90, a grade of 2 is given, etc. In the case of those
soils on which amendments are not used under practices of current
management, the crop-productivity index for inherent productivity
is the same.as that for current practices.

Although a soil may be inherently the most productive in a county
or region, it does not necessarily receive a rating of 1. For example,
Huntington silt loam in Franklin County, when protected from over-
flow, is the inherently most productive soil. The limitations of this
tvpe for winter wheat and the importance of winter wheat in this
county prevent Huntington silt loam from rating 1 in general pro-
ductivity. This does not mean that this soil is not to be valued highly
or that 1t does not take an important place in the successful operation
of the farm unit of which it forms a part.

The soil types are listed in the order of their general inherent
productivity. Although they could have been placed according to
their productivity under Current practices, the inherent-productivity
grade is an attempt to evaluate a characteristic of soils that remains
stable, in contrast to the fluctuating production under changed con-
ditions of management. Thus the soil types falling in the same grade
are listed in the order of the weighted average of their inherent crop-
productivity indexes. It is to be noted that although the classification
Into grades is an attempt to groug) the soils, a soil type, the weighted
average of which places it in the lower part of a group, may be more
closely akin in productivity to the soil first listed in the following
group than it is to the foremost members of its own group.

Productivity tables do not present the relative roles which soil
types, because of their extent and the pattern of their distribution,

lay in the agriculture of a county. For example, Hagerstown silt
oam, Hagerstown silty clay loam, Duffield silt ﬁmm, and Berks silt
loam maK be said to be the most important soils of the county
because they are not only productive soils but are so extensive that
they dominate the agriculture. }

It must be stated clearlv that this classification is not to be inter-
preted directly into specific land values. Table 10 is not based on
enough of the factors which influence land use to warrant such an
interpretation. The intention is to confine attention to the essentiall y

151291—38——4
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permanent factors of inherent productivity and to the responsiveness
of soils to fertilization and management, little consideration heing
given to the economic factors involved. In some instances the infor-
mation on which the ratings are based is not so complete as is de-
sired ; further study may suggest changes.

The following tabulation gives the more important crops of the
county and the acre yields that have been set up as standards of 100
for each crop. These yields represent long-time production averages
of the inherently most productive soils of significant acreage in the
United States for products of satisfactory quality and are obtained
without the use of soil amendments other than those produced di-
rectly or indirectly by the soil..

Bushels
Corn (graln) e )
Wheat - - e _— 235
Oats —— 50
Rye __._ - _— -— 25
Potatoes 200
APPleS o 200
Tons
Timothy hay 2
Red clover iy
Alfalfa - R ey 4
Cow-aore-days

per yeart
Pasture -~ 100

14Cow-acre-days” {8 a term used to express the carrying capacity of pasture land.
It is the numerical equivalent of the number of animal units supported by 1 acre during

a given number of days.
MORPHOLOGY AND GENESIS OF SOILS

Marbut ** has set down the following criteria as necessary for the
identification of soils: (1) Number of horizons in the soil profile;
(2) color of the material of the different horizons; (8) texture of the
material of the different horizons; (4) structure of the material
of the different horizons; (5) relative arrangement of horizons; (6)
chemical composition of the material of each horizon; (7) thickness
of horizons; (8) thickness of the true soil; (9) the character of the
soil material; and (10) the geologic origin of the soil material. He
has pointed out that the soil profiles of that part of the United States
east of the Mississippi River may be classified in five or six broad

roups. The true Podzol and the Gray-Brown Podzolic soils occur

in the northern humid part of the United States, including the region
of which Franklin County forms a part. i

The true Podzol soil profile consists of:

A,. Forest debris or raw humus. As n rule it rests directly on the soil with
a very thin layer (A:) or no layer at nll of decomposed organic matter
on the bottom.

Asi. Light-gray ashlike horizon ranging in thickness from a film in very heavy
soils to several inches in sand soils. This podzolized horizon may have
a maximum thickness of 14 Inches.

B. Cb)colate-brown, coffee-brown, or rust-brown horizon—the orterde or ort-
stein horizon. In some places the materinl may be indurnted and
may have a maximum thickness of 12 inches.

C. Partly weathered parent soil material,

D. The unweathered geologic materials.

0 MARBUT, C. F S0IL CLASSIFICATION. Amer. Soll Survey Assoc Bull 3: 24-32, {ilus.
1922, [Mimeographed
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The generalized Gray-Brown Podzolic soil profile may be described
as follows:

A, Forest debris, but very little raw humus. The organic matter is decom-

posed and incorporated with the surface layer of mineral soil,

Ai A dark-gray horizon comparatively rich in humus.

A,. Grayish-brown leached horizon but not a gray layer—the horizon of eluvia-

B. Grat;r(l):ﬁ-brown, brown, or yellowish-brown horizon of accumulation—the

horizon of illuviation.

C. The weathered parent material.

D. Unweathered geologic materials.

The true Podzol and Gray-Brown Podzolic profiles practically rep-
resent the general profile characteristics of the well-drained well-
developed soils of Franklin County. Minor differences, such as color
and number of soil horizons, occur, primarily because of the differ-
ences in character of the geologic materials and not of the differences
in climate or vegetation.

The climate 15 humid temperate with warm summers and cold
winters and with spring and fall seasons that are comparatively
cool. The annual rainfaﬁl is approximately 38 inches.

The original vegetation consisted principally of an oak and chest-
nut forest with probably about 15 percent of pine. Exceptions to this
occurred in the valleys where the limestone and shale sections were
occupied by an oak, hickory, beech, walnut, and elm forest, although
not all of the shale and limestone areas were forested, as some open
area% between the valleys supported a cover of wild grasses and
shrubs.

Differences in the characteristics of the soils are better understood
when the geology of the region is considered. Many kinds of rocks,
chiefly of sedimentary origin, including representatives of the Cam-
brian, Ordovician, Silurian, and Devonian systems are exposed. In
South Mountain, in the eastern part of the county, volcanic rocks
form the base on which the oldest sediments were laid down. The
youngest sedimentary rocks are in Horse and Little Cove Valleys and
are represented by Cyhemung shales, Oriskany and Helderberg lime-
stones, and Cayuga and Clinton shales. The Chemung shales are
the ﬁoungest of the group (7).

The igneous rocks of the eastern edge of the county are mainly
metabasalt and aporhyolites. Areas of the metabasalt, consisting
mainly of greenstone, are in the high mountain valleys near Monte-
rey and Blue Ridge Summit and eastward. Another small area is
in a high mountain valley southwest of South Motntain (7 p. 140).
Additional areas of volcanic rocks or aporhyolites are around South
Mountain, eastward and northward along Rocky Mountain Creek to
Caledonia, thence eastward. These aporhyolites are chiefly bluish
gray and (Furplish red with light-colored specks or spots. They are
very hard and flinty and are glasslike on the fracture planes.
Throughout South Mountain extensive areas of quartzite occur, with
occasional small bands of schists outcropping along the western
slopes of the mountains, especially east and north of Waynesboro.
The low mountains and foothills of South Mountain that border
the valley are chiefly hard and soft Antictam sandstones. (9). A
few of these sandstones are easily crushed between the fingers and
when dug out with a pick pulverize into a coarse sharp sand.
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The sedimentarg formations of Cumberland and Path Valleys are
mainly shales and hard massive limestones, all of which occur as
narrow bands. They are exposed at steep angles and, in many places,
are nearly perpendicular to the present land surface. This condition
provides a wide range of geologic materials from which the soils have
been developed.

The geologic materials which make up the Appalachian Valley
Ridges in this county consist mainly of a variety of red, white, gray,
and yellow hard sandstones on the mountaintops and of softer red
and yellow sandstones and shales along the mountain sides. Some
of these shales approach the hardness of the soft sandstones, but
others are very soft.

The county also contains alluvial deposits along the present stream
bottoms andy terraces; Tertiary (9) mountain wash, terraces, and
talus deposits along the mountain fronts; and alluvial fans at the
mouths of mountain gulches.

Rather rich accumulations of iron ore occur in small scattered
areas at the bases of the mountains in different places in the county.
This iron probably has been leached by podzolic acid leaching of the
mountain-rock materials, carried to the bases of the mountains by
subsurface seepage water, and precipitated at the contact with the
lime hydroxides from limestones, a natural reduction of the iron
below the upper level of the water table that existed before the late
uplift and gissection of the Cumberland Valley. Most of this iron
is in the Tertiary deposits of limestone fissures. It is largely hema-
tite iron, known as pipe iron when in columnar structure. Some of
this material is reported to have smelted as high as 50 percent of
iron (9). Some of the mountain sandstones and shales are heavily
impregnated with iron ore, some of which possesses the properties of
limonite crystals. In Horse Valley some of these sandstones are
called ironstones mainly because of their heavy weight.

The present relief of the county ranges from smooth or rolling
in the valleys to very steep, rough, and rugged on the sharp-bog;ped
mountain ridges. The present land surface is a product of millions
of years of land erosion. The hard sandstones and quartzites that
were the most resistant to weathering and erosion still remain at
high levels and form the high mountain sections. The softer shales
and limestones weathered and eroded easily; consequently they were
rapidly reduced to temporary base level where further erosion ceased,
and the broad flat-surfaced valleys were developed. More recently
the land surface has been elevated, and a new land erosion cycle is
now operating vigorously throughout the Harrisburg peneplain (9)
which was formerly the old base-level valley floor. At present the
great valleys are well dissected by numerous drainage channels. The
elevations of the valleys range from 650 to 1,000 feet with most of
the streams flowing from 50 to 150 feet below the valley land surface.
The mountains rise from 600 to 1,800 feet above the levels of the
valley and range from 1,200 to 2,450 feet in elevation above sea
level (9).

The true Podzol soils are confined to the higher, more level areas,
of the mountains. They include all soils that have three or more
distinct soil horizons consisting of (1) an acid raw humus, A, hori-
zon; (2) an acid leached gray layer, or A, horizon; (3) a coffee-
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brown layer, or B horizon, immediately under the gray layer; and
(4) the weathered parent soil materials, or C horizon; under which
are the geologic materials, or D horizon. ]

Included in this group are the Leetonia soils, which occur only
under forest conditions on the higher mountaintops or slopes where
the temperature is a little cooler than in the main valleys. The
Leotonia soils of the Appalachian Valley Ridges are developed
from sandstone materials, and those on South Mountain, from Cam-
brian quartzites and quartzite conglomerates, The profiles of the
different types of these soils show only minor differences. The
layer of raw humus is of about the same thickness on the different
soll types; the leached gray layer and the coffee-brown horizon are
deepest where the soil is developed from the sandstones of the Ap-
palachian Valley Ridges and shallowest on South Mountain where
the soil is deve ofped from quartzite conglomerates. The color of
the C horizon of the Podzol soils ranges from pale yellow and
yellow on the Appalachian Valley Ridges to brownish gray and
gray on South Mountain. The textures of the 1E_)rn,renl: materials are
much coarser where the soils are developed from quartzite con-
glomerates and quartzites,

Following is a profile description of Leetonia stony loamy fine
sand as observed 234 miles north of Edenville, along the mountain
road past Nancys Saddle to the east slope near the summit of North
Mountain. The forest cover consists of oak and other hardwoods,
with an undergrowth of mountain-laurel and huckleberry.

1. (Ao) O to 214 inches, forest litter under which is a 2-inch layer of dark-

brown raw humus. It is nongranular, highly acid, and matted.

2 (Aa) 2% to 9 inches, the bleicherde, or the light-gray or almost white
layer of loose highly leached fine sand that is strongly acid. The
soil material has a single-grain structure. Very few plant roots are
in this horizon.

8 (B) 9 to 11 inches, the coffee-brown layer, or orterde, containing organie
complexes of iron and aluminum sesquioxides and colloidal clay, ab-
sorbed or precipitated on the surfaces of the soil particles which
mainly consist of coarse sand grains. The material is slightly co-
herent when wet and gradually fades unevenly into horizon O.

4, (Ci) 11 to 38 inches, the upper weathered parent soil materials consist-
ing of yellow silty sand that is slightly adhesive because of the
presence of colloidal-clay films on the surfaces of the soll particles.

5. (C:) 86 to B0 inches, very loose parent soil material, mostly bright-
yellow fine sand, silt, and stone. The material 18 not gray as in
the Leetonia soil of South Mountain.

6 (D) Geological material consisting of Tuscarora sandstone. The entire
solum contains loose angular stone.

Following is the description of a profile of Leetonia stony loamy
sand as observed 414 miles east of Scotland, along Still House Hollow
Road at a point one-fourth mile south of Still House Hollow on the
north slope of South Mountain. The vegetation on this area consists
of oak, chestnut, and 20 percent of pine forest with an undergrowth
of mountain-laurel and huckleberry.

A, 0 to 2 inches, forest litter under which is a layer of dark-brown raw
humus that changes to black at a depth of 2 inches. It is somewhat
tough in texture and is highly acid. The raw humus is ramifled by
plant roots.

A. 2 to 8 inches, the bleicherde, or the light-gray sharp-angular coarse
quartz sand. The material in this horizon is strongly leached and
highly acid.
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B.. 8 to 9 Inches, the orterde, or the brown or grayish-brown zone of accumu-
lated organic complexes of iron and aluminum sesquioxides and col-
loidal clays which coat the surfaces of the sand grains. This zone
is very irregular. Fingerlike projections of this brown zone extend
down into the parent material as much as 14 inches below the normal
depth of the B horizon.

Bs. 9 to 24 Inches, grayish-brown gritty, angular, sharp coarse sand and silty
clay materinl. The material in this layer is not yellow as in the
corresponding layer of this soil on North Mountain.

C. 24 to 48 inches, gray or brownish-gray sharp coarse sand containing a
few graylsh-yellow stains. The entire solum contains angular quartz-
ite stones.

D. The geologicul materials consisting of Montalto quartzite (9).

On areas that have been burnt over by forest fires the organic raw
humus has been consumed, and the minerals that were liberated have
been leached down through the gray horizon into the B and C hori-
zons. The A horizon of these areas is now a bed of gray and white
highly acid sand over which is'a small amount of forest litter that
has accumulated from the scrub-oak brush growth. This litter does
not seem to form raw humus.

The same type of podzolic soil development has been going on in
all of the mountain soils of the county, but the parent soil materials
have in part been more resistant to podzolic leaching, and insufficient
time has elapsed to develop typical Podzol profiles even though many
of these soils are covered by a raw humus layer. Water erosion and
wind erosion have also been active in the removal of surface soil
materials on the steeper mountain slopes, and these forces have
retarded podzolic Ieacﬁing, especially on the higher areas that are
exposed to the stronger western winds. Soils of such areas have
three more or less distinctive layers consisting of (1) the layer of
forest litter or raw humus, (2) an acid leached layer but not a gray
layer, and (3) the layer of weathered parent soil materials. Soils
with such a profile do not have the coffee-brown horizon but may
have substituted in its place a faintly developed illuviated horizon
consisting of a light accumulation of mineral colloids or clays.

Soils having this general profile constitute a large group. The
forested soils of this group include the Dekalb, Lehew, and Ashe
soils; and those used for agriculture, the Berks, Gilpin, Lehew,
Amberson, and Ashe soils.

The profile of the Dekalb soils of the mountains represents most
typically the general profile of this group of soils, both in color
and profile development. In general the Dekalb soil profiles have
a very thin layer of raw humus under which is a grayish-brown or
yellowish-brown leached layer. Immediately below this is the parent
soil material, or the C horizon. In a few places a slight accumulation
of fine-textured materials or clay may occur in the upper part of the
C horizon.

Following is a description of the profile of Dekalb stony fine sandy
loam, as observed 1 mile southeast of the Tuscarora Mountain sum-
mit on the eastern mountain slope on the southern side of the highway
connecting Mercersburg and McConnellsburg. This area lies at an
elevation of about 1,750 feet. The vegetation consists of an oak-
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chestnut hardwood forest with an undergrowth of mountain-laurel
and huckleberry.
1. 0 to 1% inches, the first one-half inch of which consists of forest litter

and raw humus, below which is a mixture of dark-gray and hlack

organic material.
2. 1% to 12 inches, yellowish-brown loose fine sandy loam material which

constitutes the eluviated layer,

8. 12 to 60 inches, brownish-yellow to yellow sandy loam parent soll material.

4. 60 inches -+, geologic material consisting of unweathered Tuscarora sand-
stone. This soil contains many detached angular sandstones.

The Dekalb soils as mapped on South Mountain possess the same
general profile characteristics as those on the Appalachian Valley
Ridges but are developed from different parent materials, which,
when weathered, are gray or brownish gray instead of brownish
{zellow or yellow as in the Dekalb soils of 'the Appalachian Valley

idges. On South Mountain the parent materials are brown, brown-
ish gray, or gray, and are weathered from Cambrian sandstone
quartzites, or quartzite conglomerates, whereas the Dekalb soils of
the Appalachian Valley Ridges are developed from grayish-brown,
brownish-yellow, or yellow parent materials weathered from the
upper Ordovician and Silurian red and yellow sandstones and shales.
Descriptions of the Dekalb soil profiles of South Mountain are given
in the section on soils and crops. In general the Dekalb soils of
South Mountain show more evidence of podzolic leaching than those
of the Appalachian Valley Ridges.

The profile of Lehew stony loam is brown or reddish brown
throughout, because of the reddish-brown color of the parent rock.
Following 1s a description of the profile of Lehew stony loam as
observed on the south side of the Lincoln Highway 2 miles north-
west of Fort Loudon, opposite Cape Horn. The vegetation on this
area consists of an oak-chestnut forest with an undergrowth of
mountain-laurel and low blueberry.

1. 0 to 114 inches, forest litter underlain by a layer of raw humus about

1 inch thick.

2. 1% to 8 inches, light reddish-brown sandy loam.

3. 8 to 12 inches, dull-colored reddish-brown to purplish-brown sandy loam
mixed with red shale fragments. This is the leached horizon.

4. 12 to 60 inches +, rich reddish-brown to purplish-brown gravely loam.
The material consists of about 85 percent of subangular gravel and
shaly material.

B. The geological material, consisting of the Juniata formation of red sand-
stones and shales (9).

The Lehew soil materials are all very resistant to leaching and
have very little if any gray development in the surface of the
mineral soil.

A group of soils of the lower mountain and higher valley lands are
characterized by a faintly developed B horizon, or zone of illuviation.
The B horizon is not a coffee-brown horizon but is a zone in which
clays and colloidal aluminum silicates have begun to accumulate.
The next and most important difference is the C horizon, or parent
material, which is not residual but consists of trans orted materials
that have been deposited either as talus slopes or alluvial fans and
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terraces. These materials consist of sands, clays, and gravels, all of
which are relatively heavy and compacted. The third important
difference is that these soils occupy lower elevations, ranging from
700 to 1,000 feet above sea level. "i‘his group of soils includes soils
used both for agriculture and forest, and is represented by the
Lycoming, Buchanan, and Chandler soils, and the deep phase of

urrill gravelly coarse sandy loam. The general profile of the
soils of tﬁis group is probably best represented by the profile of the
Lycoming soils.

Following is a description of the profile of Liycoming stony sandy
loam as observed along the A‘I()ipa.laghian Valley Ridges, 1 mile west of
Fort Loudon, on the south side of the Lincoln Hig%way. The vege-
tation on this area consists of a mixed hardwood forest, rincipalfly
oak and chestnut, with an undergrowth of mountain-laurel and
huckleberry.

A, 0 to 1 inch, a layer of black raw humus over which is undecomposed for-
est litter. The material is strongly acid.

Ai. 1 to 1% inches, very thin gray leached loumy sand which is considerably
stained by black organic matter. The material is highly acid.

A;. 1% to 12 inches, brownish-yellow to pale-yellow friable and porous struc-
tureless stony sandy loam.

B. 12 to 30 inches, pale-yellow to slightly reddish brown gravelly sandy clay
loam. An accumulation of colloidal clay is noticeable in this horizon,
and the sand grains are grouped in clusters which are casily broken.

C. 30 to 70 inches, reddish-brown sandy clay that is streaked and splotched
with rust-brown and black fron and manganese sesquioxide stains
coating the fragments or aggregates of parent materials consisting of
sand, sllt, clay, and rounded stones or gravel. The material of the
entire solum Is acid.

Large areas of agricultural land in the county have soils developed
from shale materials. This group includes the Berks, Gilpin, and
Amberson soils, of which the Berks soils are the most extensive and
important agriculturally.

Following is a description of the profile of Berks silt loam as
observed 114 miles southeast of St. Thomas. The vegetation on this
area consists of a red oak and hickory hardwood forest.

1. Partly decomposed forest litter.

2 0 to 1% inches, dark-gray or very dark gray mineral and organie soil

material, the organic matter being incorporated with the mineral soil.
The structure is faintly granular. The acidity is near pH 5.0.

3. 1% to 10 inches, yellowish-drab silt loam that contains numerous

weathered small shale particles about the size of wheat grains.

4. 10 to 16 inches, light-brown silt loam containing numerous fragments of

partly weanthered shale materials.
5. 16 inches -, partly weathered geological material of Martinsburg shale.

The Ashe series includes soils developed from weathered pre-
Cambrian aporhyolite materials, and for some reason they are very
resistant to podzolic leaching even though they are developed on
mountains where climatic and vegetal conditions were very favorable
for the development of a Podzol soil. These aporhyolites are
composed mainly of a fine-grained aggregate, or ground mass, of
quartz and feldspar. Possibly the feldspar minerals contain basic
elements that tend to resist podzolic leaching. Descriptions of the
Ashe soils are given in the section on Soils and Crops.

A rather distinctive variation of the Gray-Brown Podzolic soils
includes those soils that have been developed from soil materials
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weathered from massive limestones. This group includes the Hag-
erstown, Duffield, Frankstown, and Ryder soils. The profile of the
Hagerstown soils is representative of this g;loup of soils.

ollowing is a description of the profile of Hagerstown silt loam as
observed 21 miles southeast of Browns Mills. The vegetation
of this area consists of a virgin white oak, hickory, and walnut
forest.

1. 0 to 1% inch, very loose granular or crumby mixture of organic matter,
leafmold, and mineral soil, all of which are thoroughly worked by in-
gect actlvity. Over this layer is forest leaf litter. The pH value
of this materlal is 7.54.

2. 1 to 1% inches, a very dark brown mineral and organic soil mixture that
is very loose and possesses a highly developed crumby structure.

3. 134 to 5 inches, loose mellow dark-brown silt loam. The soil granules are
well coated with organic matter and organic stains. The pH value ig

1.2.

4. 6 to 12 inches, yellowish-brown loose mellow silt loam having a single-
grain structure but no granulation. The material when crushed has &
floury feel. The pH value is 6.0.

B. 12 to 24 inches, reddish-yellow silty clay loam grading into silty clay at a
;leptl_g) o: ?2 inches. It is compact and slightly granular. The pH value
8 abou 3

6. 24 to 86 inches, yellowish-brown to reddish-brown medium-granular silty
clay to clay that is compact but not especially plastic when wet. The
pH value is 5.4.

7. 86 to 88 inches, weathered clay material overlying limestone. It is dark
reddish brown and only slightly acid, the pH value being 6.8.

8. The geological material consisting of Conococheague limestone (9).

The profile characteristics of the Duffield and Frankstown soils are
very closely related to those of the Hagerstown soils. The Duffield
soil material is more yellow, and the B horizon is much less de-
veloped. The Frankstown soil represents a more advanced stage of

odzolic leaching. Its surface soil is strongly acid, its pH value

eing 4.5. The surface is covered with a mat of moss and organic
materials about 1 inch thick. The A horizon of the Frankstown soil
is brownish-yellow or yellow cherty loam.

It is generally observed that the soils that are least podzolized are
very closely associated with those limestones that possessed the great-
est Eercentage of lime carbonate.

The Montalto soils, even though developed from fine-grained igne-
ous rocks, possess profile characteristics almost identical to those of
the Hagerstown soils, and the physical structure and chemical charac-
teristics of the Montalto and Hagerstown soils are nearly the same.
The Montalto soils are reddish yellow or brownish yellow, whereas the
Hagerstown soils are brown or reddish brown. The soil granules
of the Montalto soils are rounded or spherical, but those of the
Hagerstown soils are sharp-angular and have slick glossy colloidal
gel surfaces,

Not all of the soils mapped have been described in this section, but
those soils developed from residual materials that have been omitted
and a number of soils of the bottom lands and terraces that have
practically no profile development are described in a previous section
of this report.

Inlgeneral, the soils have been developed from residual soil ma-
terials,

The factors of climate, moisture, and vegetation have been favor-
able to the development of Podzol soils over the higher lands of the
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county and of Gray-Brown Podzolic soils in the valleys. True Pod-
zol solls have developed only from sandstones or quartzites and occur
mainly on the more level high mountain areas. They are represented
chiefly by the Leetonia soils. The least podzolized soils are those
developed from limestones and calcareous shales. These soils are
represented by the Hagerstown and Ryder soils.

SUMMARY

The area covered by Franklin County includes 490,240 acres of
land in the Appalachian Valley division and comprises two distinct
physiographic subdivisions: (1) The Appalachian Valley Ridges, with
which 1s included South Mountain, an extension of the Blue Ridge
Mountains of Virginia; and (2) the main valley, or Cumberland
Valley, which comprises the greater part of the county. Several
small valleys lie west of the great Cumberland Valley and between
the Appalachian Valley Ridges.

The relief of the main valley floor ranges from smooth to gently
rolling. It is underlain by massive beds of sedimentary limestones
and shale that furnished the material from which the principal soils
of the valley have been formed; and narrow belts of more recently
deposited materials, consisting of sands, clays, and gravels of Ter-
tiary age, occur near the bases of North Mountain and South Moun-
tain. The geologic materials of the Appalachian Valley Ridges
consist mainly of sandstones and shales; and quartzites, aporhyolites,
and altered metabasalts are the dominant materials of South Moun-
tain,

The climate is continental, with generally prevailing westecly
winds; rainfall is well distributed and abundant; and temperatures
are moderate, with warm summers and fairly cold winters. It is
favorable to a diversified agriculture based on general farming and
dairying. Corn, wheat, rye, and oats are the main grain crops;
timothy, clover, and alfalfa are the main hay crops; and timothy an
Kentucky bluegrass are the leading pasture grasses. The commer-
cial production of fruit, mostly apples and peaches, and of vegetables
has recently become very important.

The soils belong to two important intermingling groups that
occupy the northeastern section of the United States. The soils of
the mountains belong to that group designated as Podzol soils, which
occupy the humid, cool, forested areas of northeastern United States.
They are variable but show strong evidence of vigorous podzolization
and in general have definite horizons, with gray and white very acid
and heavily leached surface soils that are usually covered with a mat
of black raw humus over which is the forest litter. The soils of the
valleys belong to a great group designated as Gray-Brown Podzolic
soils that occupy much of the midlatitude of the United States from
the Atlantic coast to western Indiana. These soils show evidence
of podzolic leaching and have been leached of their lime carbonate.
In addition they are generally low in organic matter, nitrogen, and
phosphorus, all of which are essential to plant growth.

The valley soils developed from limestone were high in lime car-
bonate and for this reason were very resistant to the podzolic leach-
ing process. Because these brown or reddish-brown soils have excel-
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lent drainage and have resisted leaching they are naturally the most
fertile and most productive upland soils in the county. They re-
spond readily to good management and soil treatments consisting
of applications of barnyard manure, lime, or commercial fertilizers.
High yields of corn, wheat, oats, rye, barley, clover, alfalfa, timothy,
and grasses are produced on these soils.

Throughout the valleys large areas of comparatively shallow gray-
ish-brown soils have been developed from noncalcareous mud shales.
The shale material, being lower in lime, has been more heavily
leached than the soils from limestone. These soils are low in organic
matter, nitrogen, and phosphorus. Under the present land-erosion
cycle t’hey are being rapidly dissected by a dendritic drainage sys-
tem that favors soil erosion. The general type of agriculture and
the soil-management practices are the same as on the soils developed
from limestone. Crop yields, especially of corn, are generally lower
on these soils, as they are naturally less fertile, shal%ower, and less
drought-resistant ; but the yields of wheat, oats, rye, barley, and hay
are nearly as good as those on the soils developed from limestone.

The so1ls that have been developed from the unassorted sands, clays,
and gravels have heavily leached, grayish-brown or yellowish-brown
surface soils and loose gravelly materials throughout the entire soil
mass. They generally have well-drained subsoils. Because of heavy
leaching and their gravelly character, these soils are naturally poorly
ada tetf to general farm crops. They are, on the other hand, very
productive soils for tree fruits and are the most important fruit-
growing soils. Commercial orchards for the production of apples
and peaches have become well established on these soils. Fertilizers,
especially nitrogen and phosphorus, are generally applied. The
supply of organic matter and nitrogen is naturally low, but this may
be increased by liming the soils and growing grasses or legume crops
to be plowed under. Fair yields of such crops as wheat, corn, timo-
thy and clover, and grass may be obtained on these soils by proper
crop rotation and by the use of manure, lime, and fertilizers.

Although some of the mountain lands are devoted to agriculture,
they are, for the most part, covered with second-growth hardwood
forests, in which oaks are the dominant trees. Chestnut was very
abundant previous to its destruction by the chestnut blight disease.
Some pine timber is scattered throughout most of the forest land but
is more abundant on the more level areas where the soils are sandy,
strongly acid, and heavily leached. Most of the forest land is now
included in State-owned forests.
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sald Senators and Representatives, and as many copies for the use of the De-
partment of Agriculture as in the judgment of the Secretary of Agriculture are
deemed necessary.
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family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded
by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of
communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact
the responsible Agency or USDA's TARGET Center at (202)
720-2600 (voice and TTY) or contact USDA through the


www.section508.gov
mailto:Section508@oc.usda.gov
http://www.ocio.usda.gov/policy-directives-records-forms/section-508/usda-section-508-coordination-team

Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than
English.

To file a program discrimination complaint, complete the
USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by:

(1) mail: U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:  (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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