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[PUBLIC RESOLUTIO_'_NO. 9.1

$OII_T RESOLUTION Amending public resolution numbered eight, 1_ifty-sixth Congre_,
second session, approve_ February tweIlty-third, vJneteen hundred a_d one_ _'providing
for the printing annually of the report cn field operations of the Division of Soils,
Departmen_ of Agriculture."

Resolved by the Senate and Hauss of Representatives of she United States of
America in Congress assembled, That public resolution numbered eight, Fifty.
sixth Congress, second session_ approved February twenty-third, nineteen hun-
dred and one, be amended by str_lr_.g out all after the resolving clause and ins
serting in lieu thereof the following:

That there shall be printed ten thousand five hundred copies of the report on
field operations of the Division of Soils, Department of Agriculture, of which
one thousand five hundred copies shall be for the use of the Senate, three thou-
mud copies for the use of the House of Representatives, and six thousand copie_
for the use of the Department of Agriculture: Pro_ided, That in addition to the
number of copies above provided for there shall be printed, as soon as the
manuscript ean he prepared, with the necessary maps and illustrations to accom-
pany it, a report on each area surveyed, in the form of advance sheets, bound
in paper covers, of which five hundred copies shall be for the use of each Sena-
tor from the State, two thousand copies for the use of each Representative for
the congressional district or districts in which the survey is made, and one
thousand copies for the use of the Department of Agriculture.

Approved, March 14, 1904.

[On Suly 1,1901, the Division of Sells wa_ reorganized as the Bur_u of Soils.]
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SOIL SURVEYOF THE CHATSWORTttAREA,
NEWJERSEy.

By L- L. LEE, In Charge, C. C. RNGLE, and WILLIAM SELTEER_ of the

Department of Conservation and Development of New Jersey, and AUSTIN
L. PATRICK and E. B. DE_TER, of the U. S. Department of Agriculture.

DESCRIPCl;ION OF THE AREA,

The Chatsworth area is situated in the southeastern part of New
Jersey, and is bounded on the east by the Atlantis Ocean. It includes
all wofOcean County, about half of Burlington County, one-third of
Atlantic County, and small parts of Monmouth and Camden Counties.
It is bordered by the Camden area on the west, the Millville area on
the south_ and in part by the Freehold area on the north. The area
has a maximum length of 45 miles and its greatest width is 37 miles.
It includes all of atlas sheets No. 32 and

No. 33 and approximately half of sheet
No. 29 of the New Jersey Geological Sur-
vey, and contains 1,195 square miles, or
764,800 acres.

The Chatsworth area is one of very
slight surface relief over wide areas. (See
PI.I.) Isolated hills, rising abruptly from '
60 to 80 feet or more above the surround-

ing country, are in such striking contrast
to the prevailing surface that they are
locally called "mountains." There are
many low and swampy areas, especially
in the vicinity of Browns Mills, Chats-
worth, Bursts, Ha_Tisia, and Double ' _n_._0.--sket_h_ap _ho_glo_-
Trouble. The northeastern part of the tiono_theChatswortharea,New5er_ey.

area shows the greatest relief, the undu-

lating to gently rolling topography standing out, in bold contrast to
the flat almost level plain to the south and west.

The range in elevation is from sea level to about 200 feet, the ele-
'vation of Apple Pie Hill, 3 miles southwest of Chatsworth, in the
west-central part of the area.

The general drainage slope is to the east and southeast to the
Atlantic Ocean, and to the southwest to the Delaware River. The
crest of the drainage divide, which is relatively fiat, passes approxi-
mately through Tabernacle, Woodmansie, and Whitings in an irregu-
lar northeasi;-southwest direction.

I
469
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470 ]_IELD OPEI%kTIOI%TS OF T_[E BUEEAU OF SOILS_ 1919.

The area, except in the northeastern part, is drained by the Mullie%
Wading, Bass, Toms, Metedeconk, and Manasquan Rivers, all flow-
ing directly into the Atlantic Ocean or Barnegat Bay. The north
and south branches of Raaeoeas Creek, flowing into the Delaware
River, drain the northwestern corner. Many smaller creeks feed the
larffer streams or flow directly into Barnegat Bay. Ths larger streams
have cut their channels to base level, and are meandering and slug-
gish. They and their tributaries are bordered by broad areas of
Tidal marsh or low swampy flats, and most of them have their sources
in broad, low, swampy depressions.

Excepting the swampy areas at the heads of streams and border-
ing parts of their courses, the area is well drained. Prominent
swampy areas lie near the heads of streams tributary to the Muilica
and Wading Rivers, and the two branches of Rancocas Creek.

In places, as at Pleasant Mills and Wells Mills, some water power
has been developed by damming the local streams. At Batsto,
Atsion, Tuckerton, Harrisia, Cedar Crest, Manahawken, Forked River,
and Double Trouble ponds or artificial lakes have been formed by
the construction of dams and flood gates. Most of these are reser-
voirs for the storage of water used in flooding cranberry bogs. At
Lakehurst, Lakewood, and Browns Mills small lakes are used for
boating and fishing by guests of these resorts.

Several bays indent the coast line. Barnegat Bay, the largest, is
about 20 miles long and from 2 to 5 miles wide. Manahawken Bay
and Little Egg Harbor are farther south. All these are connected
with the open sea through Barnega_ Inlet.

The native forest consists mainly of pine and oaks. In most places
the growth is scrubby or stunted, as the result of fires or soil condi-
tions or both. The oaks include blackjack oak, scrub oak, black oak,
chestnut oak, and white oak. Fitch pine predominates among the
evergreens, with some sbortleaf pine. There are abundant and valu-
able stands of white cedar in most of the swamps. In the more sandy
country the forest is predominantly pitch pine with an admLxture of
oak; on the heavier, well-drained soils the ratio is reversed. An under-
growth is abundant, except on the plains and in some extremely sandy
areas. It consists ma'mly of scrub oak, bnckleberry, cranberry, moun-
laln laurel, bracken, greenbrier, staggerbush, wintergreen, sandwort,
and holly. Sweet fern is abundant in depressions and the lower
imperfectly drained situations, and sphagnum mess is plentiful in
the swamps. This moss is important locally, being gathered, dried,
baled, and marketed for use as a packing material. Azalea is common
oa the wet lands.

Burlington, Ocean, Atlantic; and Monmouth Counties were a/1 es-
tablished during the early part of the eighteenth century. The
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Dutch and Swedes made the first settlements, later followed by the
English. Part of Burlington County was annexed to Ocean County
between 1890 and 1900.

The present population consists chiefly of descendants of the early
settlers, together with a considerable number of foreign birth. Ocean
County is comparatively thinly settled, the population in 1920 being
22,155, or 34.8 persons per square mile. There being no town with
more than 2,500 inhabitants, all the population is classed as rural.
In 1920 Burlington County had a population of 81,770, of which
19.5 per cent are classed as urban and 80.5 per cent as rural. The
rural population has a density of 80.7 persons per square mile, but
the more densely populated part of this county is not included in
the Chatsworth area. Atlantic County in 1920 had a population of

83,914. Of this only 21.8 per cent were classed as rural. The
density of the rural population is 32.1 persons per square mile.
Most of those listed as urban are in Atlantle City, which is outside

the limits of the Chatsworth area. The figures for Burlington County
are fairly representative for that part of Monmouth County included
in the surveyed area.

The population centers of the Chatsworth area are along the sea-
coast, railroads, and larger river valleys. Settlement is especially
sparse in the central part, there being many square miles in this part
without a single inhabitant.

Lakewood, in the northeastern part of the area, with a population
of 6,110 in 1920, is the largest town. 1 Toms River, the county seat
of Ocean County, has a population of about 2,000 _and is important
as an agricultural center as well as a summer resort. Manasquan,
with a population of 1,705, is an important agricultural center.
Pemberton has 800 inhabitants and is the most important town in
the northwestern part of the area.

The northeast coast resorts, of which Spring Lake, Sea Girt, Bel-
mar, and Point Pleasant are the most important, have permanent
populations ranging from a few hundred to 2,000, which is approxi-
mately the population of Bclmar. During the summer months
many city families make their homes at these resorts. Farther

south Bay Head, Idantoloking, Lavalette, Seaside Park, Barnsga_
City, and Beach Haven are resorts of less importance. Toms River,
Island Heights, and Beachwood also have many summer visitors,
but the two latter have only a small permanent population.

Tuckerton, with a population of 1,106, and Egg Harbor, with
2,622, are the only towns of importance in the southern part of the
area. Only a part of Egg Harbor City is included within the bound-
aries of the Chatsworth area.

Not incorporated. PoDulation givenis Shut of township.
$ Estimated.

o NEW JERSEY GEOLOGICAL SURVEY



472 FI_LD OPERATIONS OF THE BUREAU OF SOILR_1919.

Mount Holly, with a population in 1918 of 5,900, a Asbury Park, an

important northeast coast resort with a permanent population in
1920 of 12,400, and Hammonton in Atlantic County, with a popula-
tion of 6,417, are important towns situated a few miles from the
boundaries of the area.

The Chatsworth area is not so well supplied with railroads as other

parts of New Jersey, although several lines cross the region. The
main lines of the West Jersey & Seashore and the Atlantic City" rail-
roads pass through the southwestern part. The Central Railroad of

New Jersey passes through the heart of the region and provides aa
outlet to New York City, and another line of this railroad furnishes

Barnegat and other towns to the north along Barnegat Bay with
transportation direct to New York. A line of the Pennsylvania Rail-
road system connects the northern part of the area with Phila-

delphia and the coast resorts, and a branch of this line runs to Camp
Dix and Trenton via Pemberton. The Tuckerton Railroad serves

the bay shore towns farther south, and at Whitings has direct con-
nections to Philadelphia and New York.

The county roads of the area as a whole are tmimpro_ed. The

loose sandy surfaee_ together with the numerous boggy places of the
swampy sections, make travel difficult over many of them. In the
better developed sections, however, there are many improved gravel
roads. The three main trunk-line roads carry a heavy motor traffic

between the larger cities to the north and west and Atlantic City,
Lakewood, and other coast resorts.

The metropolitan districts tributary to New York and Philadelphia,

together with the coast resorts, are the chief markets for farm prod-
ucts, but cranberries are shipped to all parts of the United States.

CLIMATE.

The climate of the Chatsworth area is somewhat milder than

might be expected for the latitude, the ocean having a modifying
influence on both summer and winter temperatures. The winters

are not as severe or as long as in northern New Jersey, and the sum-
mers are relatively cool The snowfall is usually light and soon

melts, especially along the seacoast.
The rainfall is everywhere sufficient for successful farming, and it

is rather evenly distributed throughout the year, but during ex-
tremely dry seasons crops suffer, especially on the more sandy soils.
At Lakewood the average rainfall for 14 years is 48.37 inches, and
at Tuckerton the average for 19 years is 44.06 inches.

The length of the growing season averages 183 days at Lakewood
and 178 days at Tuckerton. Killing frost has been experienced as
early in the fall as October 7, and as late in the spring as May 5.

t PopulaSon of Northampton Townsllip is practically the same as MO_t ]_olly.
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The tables below, compiled from the records of the Weather
Bureau stations located at Lake_vood in the north and at Tuckerton

in the south, give the normal monthly, seasonal, and annual tem-

perature and precipitation applicable to the area surveyed.

Normal monthly, seasonal, and annual temperature and prec_pitation at Zakewood.

[Elevation, 54 feet.l

Temperature. Prectpaation.

I I'
Month. Total I Total

M_. Absolute Absolute , Mean. amount i _mom_tfor the for the

_um. _nimum. I I _iest i wettest
i year (111114) ye,_r (1963)

°F. °F. °F, Inches. Inches. Inche#.

_¢_llll_r ..................... 33.8 68 I --11 _.72 3.77 3.7!

Jaunty ....................... 32. 1 71 I --7 3.78 2.25 4.4,

_b_a_ry ..................... 29. 8 66 , --4 3. 85 2.47 4.4{

Winter .................. 81 9 71 - I1 ll. 35 8. 49 12. 6_

arch ......................... 4(I.6 78 6 4.43 3.83 4.5I -_"

ril .......................... 49. 7 93 18 3. 73 3.7(I 3.4f

ay ....................... :... 66.5 97 29 3.86 5.11 1._

Spring .................. 50.1 97 9 12.02 ° " 19.64 9. I7

La(_.......................... 97. 6 95 4[_ 3. 67 2. 70 6.9_

Lly ........................... 72. 9 98 45 5. 95 9. 55 7.3_

a_ast ........................ 70. 7 97 43 5. 97 6.01 8. 77

Summer ................ 70. 4 97 40 13, 77 14.25 22. 7_

)teml_r .................... 65. 4 ! 91 34 3.88 2.48 3.3_

tober ....................... _5. 3 _ 22 3.70 2.4_ g. t7

_vember .................... 45.2 76 14 3.65 I. 9t 1,02

Fall .................... 54.6 91 I4 1l. 23 6.87 12. 54

I- IYear .................... 51. 7 97 --iI 48. 37 _2. 29 57. I9

239SO°--2a 2
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474 FIELD OpER&TIOI_S OF THE BUREAU OF SOILS_ 191_.

Normal mongMy, seasonal, and annual temperature and predpitation at Tu_erton.

lEIex_tio% 23feot.J

Temperature, Precipitation.

stlllolln_ i_.l_Otl11_ SlIOW_I Absolut_
8ver2,_

driest w_est

!_a_mn f_r th_ for th_

I

• ln*_ee.

December ....... I 70 0.94 4.52 3.7

January ......... I 73 1. bO 4. 55 7.1

! as _.s2 5._5 8.1
February........ I

' 73 6.26 { I8.9

84 3.63 8.07 2.6
April ............. 92 1.17 4.19 .5

May 68 2.71 .75 0

S pr/ng ...... 68 7.51 13.62 _. 1

102 4.47 8. 02 O

Suly .............. 74.1 153 [ 2.81 7. i? 0
I J

August ........... 72.2 102 J 1.27 I 6.55 0

Summer .... 71.8 103 21.74 [ 0

geptember ........ 66.0 _6 I 1.57 2.87 { O

October .......... 54, S 92 _ 3.16 6, 41 I 0

November ........ 44. O 75 L 53 1.44 I 1.5

Fall ........ _.9 96 6.4_ 1.5

AORICULTUR1_.

The early settlers of the Chatsworth area were attracted more by
the opportunity to engage in fishing and lumbering than in agri-
culture. This was in part due to the low productivity of much of
the deep sandy and the poorly drained soils of the region, and these
conditions have been the principal cause of the slow dcvdopment of
agriculture over extensive parts of the survey.

At the present time fully 80 per cent of the Chatsworth area still
remains in forest--an undeveloped wilderness seldom traversed by
anyone except the few natives living at isolated places, those inter-
ested in the lumber and cranberry industries, and hunters. Agri-
culture is very largely restricted to the extreme nor*heastern, north-
western, and southwestern parts of the area and to a narrow strip
of cleared land bordering the seacoast. Not only is this the pres-
ent condition, bus i_ is one which will probably be changed
very slowly. The productive power of several of the soil types,
notably the Lakcwood sand and Lakewood sandy loam, deep phase,
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apparently is of a character better suited to forestry than to agri-
culture.

Considerable areas heretofore occupied by remnants of forest have
in recent years been cleared for fruit, berry, and _ruck farms. Such

utilization of the land is justified when the agricultural possibilities
of the soil are known. Those areas off the improved highways how-
ever, and far from markets, unless ef the better grades of soil, should
be brought into cultivation, if at all, only after very careful consid-
eration of all the factors involved in successful agriculture.

The census figures for Ocean County, which ties whqlly within
the area, are representative of a large part of the included sections
of Burlington and Atlantic Counties. Corn was. planted in Ocean
County on 5,042 acres in 1899, and on 4,336 acres in 1919. In 1899
there were 1,898 acres of rye, 54 acres of oats, and 167 acres of
wheat, and in 1919 there were 1,770, 99, and 61 acres, respectively,
in these crops.

In 1899 there were 7,486 acres devoted to hay and 608 acres in
forage crops. In 1919 the hay and forage crops occupied 7,146 acres,
of which 4,709 acres were in wild hay, 1,984 acres in tame hay, mainly
timothy and clover, and smaller acreages in silage and coarse forage
orops.

The production of special crops, such as Irish potatoes, sweet
potatoes, and other vegetables, is a well-established industry that
_has varied very little'during the last 30 years. In this county cran-
berry production has suffered a marked decline. In 1899 there were
1,784 a_res of cranberry bog; in 1919 only 736 acres were under

cultivation. Between 1899 and 1919 the number of apple, pear, and
peach trees decreased from 76,415 to 18,369. Grapevines decreased
in number from 9,364 vines to 2,377 vines during the same period.

In the production of poultry products, however_ a marked con-
trast is apparent. From 1900-_o 1920 the number of chickens in

Ocean Cotmty increased from 34,134 to 64,882. The value of poultry
and eggs prodffced in 1919 was reported as $475,080. There were
1,868 dairy cows reported "in 1900 and 1,901 cows in 1920. The
value of dairy products, excluding milk and cream used on the farm,
increased in 20 years from $37,269 to $149,763. It can readily be
seen that other types of farming are rapidly giving way to poultry
raising and dairying, especially the former.

Except for the poultry and dairy industries, farming appears not
to be malting any noticeably forward strides at the present time in
Ocean County, or:in similar parts of Burlington and Atlantic Counties
included in the Chatsworth area. In these parts of Burlington and
Atlantic Counties," however, neither poultry nor cattle are raised
extensively.. . .... .
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_q6 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1919.

In the Monmouth County part of the area lying in the northeast
corner, and in that part of BurJJngton County adjacent to Pembertent
agriculture is of more importance and has been constantly increasing
since 1879.

The cash crops are vegetables, wheat, rye, cranberries, orchard
fruit (principally peaches), potatoes, milk, eggs, and poultry. The
corn and grass grown are commonly used on the farm.

Dairying is extensively practiced in the vicinity of Vincantown and
Pemberten in the northwest section and north of Lakewood J_ the
northeast. From the northwest section milk is shipped directly by
roll to Philadelphia (25 miles) or is sold to sreameries at Pemberton.
In 1919 the average price received was 8 cents a quart, the cans being
furnished by the buyer. Herds in this section average between 15
and 20 head. Grade Holsteins are the common breed.

From the Lakewood region, known as the "shore dairy section,"
mJ/k goes to the shore resorts, in most instances directly to the con-
sumer, so that producers receive nearly twice as much as those of the
Pemberton and Vincentown districts. This seeming advantage is in
large measure offset by the lighter and more sandy character of the
soil, necessitating the purchase of part of the dairy feed, whereas in
the Femberton district practlcaIly all the feed is grown on the farm,
the soils being more productive. Farm practices in the sections are
much the same, except; that north of Lakewood less small grMn and
more potatoes and truck crops are grown and the fields per acre are
better. The truck crops are chiefly tomatoes, cabbage, peppers, and
beets; they are marketed at the shore resorts. Potatoes are sold
through the county exchange or local dealers.

In the northern part of the area very large areas of swamp land
have been cleared, diked, drained, and planted to cranberries. The
production of cranberries is perhaps the most'importan_ agricultural
industry of the Chatsworth area. Several companies and individuals
have long "chains" of bogs, large areas being so used south of New
Lisbon, near Hanover Furnace, Hampton Gate, Atsion, Rockwood,
Batsto, Martha, Penn Place, Stafford Forge, and Double Trouble.

Between Toms River and Lakcwood are many largo highly spe-
cialized and successful poultry farms, the section being second only
to the ponltry-raising districts of Petahima, Calif., and of Vineland,
N.J. Lakewood, the shipping center, is only 63 miles from New
York and 13 miles from "the shore," both excellent markets, where
fresh eggs and poultry bring the best prices. The White Leghorn is
raised almost exclusively. A poultry association, under efficient
leademhip and management, is active in cooperative buying and sell-
ing. It includes among its members nearly all the breeders of the
Lakewood section. The practical value of such an organized body
has here been demonstrated.
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In the Chatsworth area there is a close relationship between the
character of the soils and the agricultural development. This is of
course to be expected in a region which has been open to settlement
for 300 years. The relatively heavy and wefi-drained softs of the
northwestern and northeastern sections of the area are mostly cleared,
and the agriculturM practices followed on these are of the modern type,

wh_le the lighter, more sandy, rather unproductive soils of the central
and southern parts very largely have been left in forest. This selec-
tive differentiation of soils by the farmers is shown even in the numer-
ous small clearings which have been made in the wooded sections.
Although most of these clearings, for one reason or another, have been
abandonccl, their soils are almost invariably of a bett_r type than
those of the surrounding uncleared land.

There is also a marked tendency among the farmers of the Chats-
worth area to recognize that certain soils are best adapted to the pro-
duction of certain crops. For example, in the northeastern part of
the area vegetables are grown on the lighter sandy soils, and corn,
potatoes, and grass on the heavier lands. It is not unusual to find,
on the same farm and in the same field, corn on the more sandy part
of a field and potatoes on heavier land, the contact line of the two
crops marl(rag a distinct boundary between two soil types., Even in
the selection of the variety of potatoes soil texture is frequently one
of the first considerations: The American Giant does better on the

more sandy soils and is grown almost exclusively on sandy soil typesi
while on the heavier soils round varieties, Such as Cobbler and Mills
Prize, are more extensively grown.

Corn, the principal cereal crop, is grown on practically every farm
in the area. On the better farms the seed bed is well prepared. The
seed is planted, with a corn planter,or by hand, the latter part of
May or early in June. The crop is intensively cultivated with
weeders and cultivators. Fertihzers, when used, are applied at the
rate of about 800 pounds per acre. The mixtures used run close to
a 3-8-10 _mixture.

The hay crop is largely timothy, red clover, and alsike clover seeded
together. Mixed hay is harvested the first year, with clover predomi-
nating, but in the second and third years the crop is mostly timothy.
Seeding is done late in August, on land from which a crop of potatoes
or rye has been harvested, and curt'rag begins in June and October.
Salt marsh hay is cut from the Tidal marsh in summer, or, if the
season is wet and the meadows are flooded, the cutting is delayed
until the ground is frozen in winter. Only one cutting is made each
year. The alfalfa acreage is small, but it is increasing yearly. Three
cuttings are made and occasionally a fourth. The well-drained heav-

Percentages, r_pectively, of nitrogen, phosphoric acid, and potash. The mixtures quated arc thee
uae4 befor_ 1917. War conditions elinlinated the potash entirely or reduced it to 1 or 2 per cent.
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ier soils, when limed and inoculated, give good yields. More atten-
tion should be given to this crop, especially in those sections where
dairying is important.

Rye and wheat are important grain crops, and usually follow corn
in a 4-year rotation of corn, rye, or wheat, followed by grass. When
potatoes are grown, the grains are usually planted as a cover
crop in the fall after the potatoes are dug to be plowed under the
following spring. Normally the acreage of rye greatly exceeds that
of wheat. Rye straw brings a much higher price than that of wheat,
and rye can be grown on • wider range of soil types than wheat, be-
ing specially ddapted to sandy soils. The great demand for wheat
and the high prices during the World War temporarily stimulated
the production of wheat. The oats crop is of little importance in
the Chatsworth area.

Potatoes are frequently grown year after year in the same field,
following a cover crop of rye or wheat, or a mixture of one of these
with crimson clover. The mixed seeding apparently gives better
results, as the clover adds nitrogen; and possibly the tender clover
plants are protected somewhat from winterkilling by the rye or
wheat. This practice of mixed seeding of cover crops is rather un-
usual, but in many instances the potato yields appear to be increas-
ing where it is used. Most of the potato seed comes from Maine.
Potatoes are planted early in April, using a machine planter. A
4-8-10 fertilizer mixture is commonly applied at the time of planting,
at the rate of about 1,000 to 1,500 pounds per acre. Some farmers use
more, others less. The shortage of potash brought on by the war
necessarily lessened the applications of this element. Production,
however, has not been seriously affected, and the question has been
raised whether potash was not being applied in excessive amounts
before 1917. Potatoes are harvested between July 15 and September

1, depending upon the variety grown. Potato diggers of the elevator
type are generally used. American Giant and Irish Cobbler are the
favorite varieties, but many acres of Green Mountain, Mills Prize,
Norcross, and Gold Coin also are produced.

Tomatoes are seeded under glass in April and set out by hand about
May 10. The late varieties, used principally for canning, are trans-
planted 2 or 3 weeks later. The crop is fertilized with various mix-
tures at the rate of about 500 to 800 pounds per acre. Manure is used
when available and gives excellent results. As much as 10 tons per
acre is applied. Careful and frequent cultivations are given. Among
the early varieties Earliana, Bonny Best, and Chalks Jewel are the
most important. For the late market, usually grown upon the
heavier soils, the Stone, Greater Baltimore, Paragon, and Matchless
are the favorites.
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Peppersaresetoutinrowsabout3 feetapartas soonas danger
fromfrosthas passed. They arsfertilizedsomewhat heavierthan
tomatoes/theaverageapplicationinnormaltimesbeingabout1,000
pounds per acre. Carefulattentionisgivento cultivationduring
growth, and the fields are picked over several times each season.
The crop is shipped either in barrels or hampers. The principal vari-
eties are Ruby King, Cheese, Bull Nose, White Cap, and Chinese
Giant.

Fruit production in the Chatsworth area is limited chiefly to
peaches, but some apples and pears also are grown. There are excel-
lent opportunities in the area, however, for fruit growing, especially
in peach production on the well-drained sandy soils. At present
there are a few commercial orchards in the area where modern meth-
ods are understood and practiced. Among the peaches the Elberta
is the favorite variety, and some Carman, Belle, and Champion are
grown. Peaches usually are shipped to New York packed in Georgia
carriers or baskets. The production of apples and pears is not im-
portant.

The berry crops include blackberries, raspberries, dewberries, and
strawberries, grown chiefly in the southwestern part of the area• The °
crops are heavily fertilized, and under careful attention excellent
yields are obtained. The berries are placed in quart or pint boxes,
packed in crates, and shipped to outside markets, usually New York
or Philadelphia.

The cranberry industry is of great importance. According to the
census of 1920 there were grown in 1919 in Atlantic, Ocean, and Bur-
llngton Counties, 7,172,719 quarts of cranberries on 6,011 acres of
bog. The acreage and production increased in Atlantic County in
the last 10 years, and decreased in Ocean and Burlington Counties.
Burlington County in 1919 produced about 73 per cent more cran-
berries than Ocean and Atlantic Counties combined. Practically all
the producing cranberry acreage in Burlington County lies within the
boundaries of the Chatsworth area.

Bogs are laid out in low swampy areas by clearing off the forest
and bufldmg dikes, drainage ditches, and flood gates. Damage from
frost and winterkifling is prevented by flooding the bogs during freez-
ing weather. Flooding usually begins late in November, and the
plants remain under water until early spring• The larger growers
maintain reserve supplies of water in large reservoirs ready for instant
use. Streams are frequently diverted from their courses and ditches
dug at considerable expense in order to maintain an adequate supply.
A bog is certain to prove unsuccessful and the plants will be injured
by frost or winterkilled if sufficient water is not obtainable when
needed. Many failures in the cranberry industry are duo to the lack
of sufficient supplies of water for flooding the bogs. The flow from
reservoirs is regulated by systems Of ditches, dikes, and flood gates.
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A full crop of cranberries is not obtained for from 4 to 7 years after
the plants are set out, but, once started, some bogs are known to have
produced for 60 years without replanting. One of the growers in the
area has estimated that the cost of clearing cranberry land and devel-
oping a bog, from the time the timber is cut until a full crop matures,
is about $300 per acre.

Bogs are usually carefully cleared of weeds during the late spring
and summer and sprayed or flooded when dangerous insects threaten
damage. Frequently the plants are fertilized with a 2-8-10 mixture
broadcasted about June 15, about 500 pounds per acre being applied.

Barvesting begins late in September and lasts about six weeks.
Since danger from frosts demands rapid progress, large numbers of for-
eigUers from near-by cities, principally Philadelphia, are employed.
Berries are picked with a cranbelTy scoop or by band. The scoop
method sometimes injures the vines unless the operator is we]l trMned
for the work. Pickers are paid by the bushel. The berries are carted

storehouses where they are cleaned, sorted, and packed, usually in
barrels with a capacity of 100 quarts. The berries are then stored
in large warehouses to await favorable market conditions.

The average bog produces between 40 and 60 bushels per acre, but
frequently during favorable seasons much higher yields are obtained.
Berries are sold mostly through a growers' association and are sent to
all parts of the United States. Prices range from $6.50 to as high
as $18 a barrel of 100 quarts; in 1919 the average price obtained for
the whole crop was about $7.50 per barrel.

Wild blueberries and huckleberries grow extensively in the open
wooded sections. I-Iarvesting these berries is an important industry,
thousands of bushels being picked and shipped to market annually.

Cultivated blueberries are being grown on a plantation at Whites-
bog, about 4 miles east of Browns Mills.no A part of this plantation
is used, in cooperation with the United States Department of Agri-
culture, as a testing ground for thousands of hybrid blueberries. The
improved varieties developed by selection from these hybrids are the
result of breeding experiments conducted by Dr. Frederick ¥. Coville,
botanist ia the United States Department of Agriculture. The ber-
ries are several times as large as the wild blueberries. A number of
excellent varieties have also been developed at Whitesbog by Miss
Elizabeth C. White, through careful seleetiou of wild plants.

The growing of cultivated blueberries promises to become an im-
portant industry in tMs part of the State, especially in view of the
fact that they flourish on soils that have little value for the other
crops commonly grown in this region. The berries require a soil

6About 25 acres are (1922)set out to c,xaivate4 blueberries. About 1,600bushels of berries were hat.
vested this see_on and marketed at prices abQu__3 per taut _ thau thee obt_med for wild berries.
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' that is strongly acid, and they appear to grow best on soil composed
largely of peaty material and sand, such as is found in many places
in or near areas mapped as Swamp, St. Johns sand, and Leon sand.

Farms of the Chatsworth area are in general only moderately well
equipped. In sections where certain crops have been specialized,
as, for example, in the vicinity of Pemberton and northeast of Lake-
wood, more modern labor-savlng implements are used and less hand
labor is performed. Only a small number, of tractors are used in the.

arek. Poultry farms surrounding Lakewood are generally well
equipped•

Good methods of cultivation are followed ttn'oughout' the area,
especially where the land is farmed intensively, as in growing truck.
Cultivations usually follow each rain, at first relatively deep and
becoming more shallow as the crop matures.

Considerable attention is given to the rotation of crops, especially
on the general farms and dairy farms. The common rotations cover

a 4-year or 5-year period, and consist of corn, followed by rye and
then by grass, the last-named occuzpying the land 2 or 3 years.
Where potatoes are grown the rotation is corn 1 year, potatoes .1'to
3 years, or rye 1 year followed by grass 1 to 3 years. Frequently a
field that has been in corn is cropped in part to potatoes and in part
to rye, the potatoes occhpying the heavier soil. This forms an elastic
rotation well adapted to the needs of the farm and soil. Occasionally
on the lighter sandy soils cowpeas follow the rye harvest. These are
plowed under the same fall and the field is again seeded to rye.
When wheat is grown it replaces rye in a 4-year rotation consisting
of corn 1 year, wheat (sown with grass) 1 year_ and grass 2 years.
When potatoes are grown for several years continuously on the same
field, careful attention is given to cover crops. These consist usually
of rye, wheat, or crimson clover, or a combination' of rye or wheat
with clover. The seeding is done late in August and the crop plowed
under the following spring. Where the truck crops are extensively
grown, less attention is paid to rotations.

Fertilizers are almost universally used. Stable manure is usually
applied to corn ground, and commercial mixtures are used on rye,
potatoes, and corn. Both manure and fertilizers are extensively
used where truck crops are grown. Potatoes receive 'from about
1,000 to 1,600 pounds of commercial, fertilizer per acre during normal
times, .the mixture analyzing 4-8-10. Corn receives from 300 to 400

pounds of a cheaper mixture, analyzing about 2-8-7. From 10 to
12 tons of stable manure may be applied instead of the commercial
fertilizer. Rye receives much the same treatment, excepi5 when fol-
lowing potatoes, tomatoes, or. other truck crops, in which case it is
rarely fertilized. Applications to truck crops vary within wide limits,

, depending upon soil conditions and the crop grown. In 1909 theb"
23980°--23 3
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average expenditure for fertilizer in Ocean County was $59.19, and in
Atlantic County $95.48 per farm reporting. In that part of Monmouth
County included in the area and in the better developed parts of
Burlington County, where farming is more important and farm capi-
tal more plentiful, expenditures for fertilizer are much higher.

Farm laborers are scarce and 'consist mainly of white persons of
foreign birth. Ordinary farm laborers, when obtainable, receive from
$60 to $75 per month with.board, e Special harvest help is employed
on many farms and especially on the cranberry bogs. Hundreds of
Italian families are brought from the large cities, principally Philadel-
phia, to help harvest the cranberry crop. Living quarters are provided
near the bogs, where the pickers camp until the harvest is complete.
They are paid according to the number of bushels of berries picked.
It is not unusual for an Italian family to earn between $500 and $700
during the 6 or 8 weeks of the harvest season. On poultry farms
practically all the labor is done by the owner or tenant.

The table below shows the present status of agriculture in Ocean,
Atlantic, and Burlington Count?es, so far as it is dependent upon the
occupation of land, as well as the changes in occupation that have
taken place between 1900 and 1920:

Number of farina and land in farina in 1900 and 19_0.

Area in farms. Improved land.

County and year. [

farm. Per latin.

a. I

1900 ................................ 20.8 86.2 47.3 40.8

1920.. ............................... 12,1 73.8 48.3 3_7

Atlantic:

1900 ................................... ]8. 6 49. 7 51. 2 2_

1920 ................................... 1,726 19. 5 41. 2 45. 7 18. 8

Bt_liagCon:
1900 .................................. 65.8 134.6 55. fi 74.9

1920..._ ............................... 2_172 52.0 124.9 56.7 70.8

In Ocean County the number and average size of farms and the
area of improved land per farm are decreasing. :Farmers here appear
to be abandoning some of the poorer land and locating elsewhere.
In Atlantic County the number of farms is increasing from year to
year, but the average size of farms is decreasing. In Burlington
County less land is being cleared, and the number of farms and the
area in farms have decreased, Here the gradual decrease in the aver-
age size of farms is the natural result of more intensive methods of
production.

t Prevailing ,,.ages in 1919t when the field work of this survey was in progress.
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In Ocean County 79.8 per cent of the farms were operated by
owners and 14.7 per cent by tenants in 1900. In 1920 owners were
operating 86 per cent of the farms. In Burlington County, between
1900 and 1920, the farms operated by owners increased from 59.2
per cent to 68.9 per cent, ahd in Atlantic County, in 1920, 91.7 per
cent of the farms were operated by owners, as compared with 77.7
per cent in 1900. Various systems of renting are practiced through-
out the area. Cash rents range between $2 and $10 per acre, de-
pending upon _oil, market conditions, and the crops grown. Share
rents are usually on the basis of equal shares, the tenants bearing
half the expenses and receiving half the crops.

The prevalence of mosquitoes during the summer mouths through-
out practically all the Chatsworth area tends to retard agricultural
development. It is believed that steps for their extermination,
which could be accomplished st s relatively low cost in proportiou
to the probable resultaut increase in land values, should be taken
without further delay.

The value of farm land varies widely in differeut parts of the area.
Prices to a large extent depend upon soil conditions, agricultural
development, and location. The highest priced land in the area is
found north and southeast of Lakewood, in the vicinity of Allenwood
and Manasquan, where improved Iand sells for as much as $200 an
acre. The nearness of these farms to Lakewood and the shore

resorts and the fact that the soils are among the best in the area,
account for the high price. Between Lakewood and Toms River
improved farms with equipment, generally for poultry raising, bring
from $75 to $250 au acre. Their value depends more on improve-
ments suitable for poultry raising and upon location with respect to
market than upon soil conditions. Around Pemberton $125 an acre
is the prevailing price for improved land. Uncleared laud sells for

o $3.50 to $20 an acre, (]epending largely upon location and character
of the soil. The average price for such land is probably about $7.50
an acre.

BOILS ,7

The Chatsworth area lies wholly within the Coastal Plain. The
materials of this physiographic province in New Jersey consist mainly
of unconsolidated beds of sand, gravel, clay, and greensand marl,
which were deposited in the sea under varying conditions of depth,

The soils of the Chatswor_h area join wBll with th_ soils of the Miliville area, with _ha exceptio_
that some areas of the Sassafras sand in the _illville area abut upon the Lakewood sand, shallow phase,
in the Chatsworth area. In the Chatsworth area it was decided to map some of thcs_ areas having a
sh_|low white surface soil as the shallow phase of the _akewoed, regardless of the fact tl_t the same _1

had been mapped previously as S_ssafras sand in tha Minville azea.
The soils of the Chats_,orl]_ area join up with th_ of the Camden area in all ess_ntials_ except that

th_ _reas, which were mapped as 1lyric loamy s_d in the Camden area have been mapped simply a_
Swamp in the Chatsworth area, the latter classification being considered the better beean.se of the wide
variation in the character of th_ material and the very wet, _vampy nature of these lowlaP, d are,as.
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agitation of water, and distance from shore. Since the elevation of
this part of the ocean floor, streams, winds, and other agencies of
erosion have removed some of the materials, shifted and redeposited
others, and more or less modified and rearranged the original marine
deposits. Undoubtedly there has been eonsiderable removal by leach-
ing of the soluble substances formed through the weathering and
decay of the mineral particles in the soil. There is no considerable
amount of lime carbonate in any of these soils, at least none of them
effervesce with hydrochloric acid.

The surface parts of these modified and shifted materials, with the
addition of varying amounts of organic matter, eo_titute the present
soils of the Chatsworth area. Under the influence of the processes
of weathering and the wide variations in ths drainage, due to topo-
graphic differences, a relativdy large number of sell types have been
developed within a small area, and with such degrees of gradation
that it is not everywhere easy to determine accurately their limits. 8

The upland soils are dominantly sandy, highly quartzose, with low
content of mineral particles other than quartz, except where green-
sand particles are present. Much of the well-drained a_nd is a clean
white to light grayish color; but in the low wet areas dark-colored
vegetable matter has accumulated in the soil in varying amounts,
ranging in portions of the areas of Swamp as high as that of peat,
which contains 90 per cent or more of partially decomposed plant
remains. The marshes, swamps, and wet soils include much material
in which processes of weathering, as oxidation and excessive leaching
have been retarded, owing to the saturated condition. In other
words, those natural processes which act toward the development of
mature or normal upland soils have here been retarded or inkdbited
by accident of position and consequent presence of moisture in exces-
sive amounts.

Soils that are similar in origin, color, drainage, mode of formation,
and structural characteristics are classed in a soil series. Each series

is divided into soil types on the basis of difference in the texture
of the surface soil. The type is the unit of soil classification and
mapping. The phase is a miner variation from the type.

The types of the Sassafras series are characterized by brown or
light-brown surface soils, underlain by a reddish-yellow or orange-
colored to dull-red, friable subsoil. Generally the lower subsoil is
coarser textured titan the soil or upper subsoil. This coarse texture

. _T_mweath_r_ng_t_s_i_mater_a_dcesn_tne_e_ta_ev_l_great_r_iv_rsay_nthes_i_;_a_t
the general tendency IS in the opposite daectiou. As the 4¢aiuag¢ improves there is a tendency toward
unification of color; with time the tiae particles are removed ttom the stwia_ lay_m_ leaving more nearly
uniIorm textured layers; the imp_ss of plant life is in the daectiou of devetopment o! more or less trot-
lorm brown soil colors; while the decay of the comptex _l_eraI par t lcles allows th¢ se_ovsl ot the more
soluble pa_ieles_ leaving behindthe lea._t _o]uble, coz_istiag largely of qtmttz, t_on o_idD, anti the
hydrous silicates oI a/_m2aa,
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of the subsoil and substratum insures good undcrdrainage and ready
permeability by plant roots. The Sassafras soils are mellow and
easily worked. The types of the Sassafras series mapped in the
Chatsworth area range from loam to coarse sand.

The types of the Collington series are distinguished by the brown
° or grayish-brown color of the surface soils, the reddish-yellow or

orange color of the subsoil, and the presence vf varying amounts of
greensand marl in the soil or subsoil, or both. The Collington softs
usually have a decided olive-green or greenish-brown tinge in the
subsoil, and_ in places, in the soil, and a characteristic greasy texture.
Except for the very heavy types, the Collington soils are mellow and
easily worked. This series has a level to very gently sloping topog-
raphy and the drainage is good. The material of the heavier types
is often of a strong green color and stiff structure, but this very
green material consists mainly of the unweathered parent beds. Four
types of the series arc mapped in this area.

The Shrewsbury soils are closely associated'with the Collington
_oils, occupying lower positions or flat areas where the drainage is
imperfect. They are characterized by the brown or slightly grayish-
brown color of the su_rfacosoils, and the mottled, greenish, yellowish,
and reddish color of the subsoil. Glaueonite (greensand marl) is pres-
ent in varying quantities. The Shrewsbury sandy loam is the only
type recognized in th_ Chatsworth area.

The types of the Keansburg series have black surface softs and a
mottled, greenish, bluish, grayish, and yellowish subsoil. Their drain-
age is iroperfeet, rather poorer than that of the Shrewsbury series.
The Keansburg soils bear the same relation to the Collington soils as
the Portsmouth soils do to the Sassafras and Norfolk soils; that is_
they are of the same derivation but have developed under conditions
of poor drainage. The Keansburg loam is the only type mapped in
this area.

The Norfolk soils are closely associated with those of the Sassa-
fras series. They arc distinguished by their grayish to light-brown
surface soils and pale-yellow to yellow, friable subsoils. The Nor-
folk fine sand and an imperfectly drained phase of the Norfolk sandy
loam have been mapped in this area.

The surface soils of types of the Lakewood series are white and the
subsoil is orange or orange yellow. The organic content of these soils
_s very low, and they arc composed very largely of quartz sand.
The drainage is usually excessive, the topography level to hummocky,
and the productivity low. The sand, with a shallow phase, the fine
sand, and a deep phase of the sandy loam have been mapped.here.

The types of the St. Johns series are characterized _pythe dark-
gray or black color of the surface soil, the coffee-hrown to dark-
brown color of a compact or "hardpan" layer beneath, and the
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whitish, grayish, brownish, or mottled color of the deep subsoil. The
"hardpan" layer shows a concentration of organic matter and to
some extent of iron. The drainage is imperfect. These soils occupy
depressions and lower situations. The sand is the only type mapped
here. o

The types of the Portsmouth series are poorly drained. The sur-
face soils are similar to those of the St. Johns series, but the subsoil
is white or mottled white, gray, and pale yellow. There is no hard-
pan layer_ but the subsoil is saturated. The Portsmouth soils occur
in the lower situations, without adequate drainage outlets, adjacent
to or near areas of Sassafras or Norfolk soils. The sandy loam and
loam have been mapped in this area.

The types of the Scranton series have black surface soils underlain
by a pale-yellow subsoil, mottled in places with gray. Their drain-
age is better developed than that of the St. Johns or Portsmouth
series. Frequently the Scranton soils occupy intermediate positions
between these imperfectly drained soils and the well-drained soils of
the Sassafras, Norfolk, and Lakewood series. The sandy loam is the
only Scranton type mapped in the Chatsworth area.

The types of the Leon series have white orClight-gray sm_face soils
overlying a white subsoil with a coffee-brown "hardpan" layer, like
that of the St. Johns, occurring at variable depths. This hardpan
material passes down into light-brown, orgnge, or yellow, looser
material. The Leon softs of the Chatsworth area differ from the

typical Leon soils in other parts of the Coastal Plain in that the
material below the hardpan layer is not so frequently dark colored,
being generally orange or yellow. These soils occupy flats and depres-
sions where the drainage is imperfect. They are associated with the
better drained Lakewood soils and the more poorly drained soils of
the St. Johns and Portsmouth series. Only the sand type has been
mapped.

The types of the Freneau series consist of alluvial material which
has been washed into stream bottoms mainly fi'om near-by areas of
Sassafras and Collington soils. The surface soils are dark brown,
rusty brown, brownish gray, or mottled with these colors, and the
subsoil is mottled greenish, yellowish, reddish, bluish, and rusty
brown. They occupy first bottoms of streams, and have poor drain-
age. Some of the material consists of greensand or material washed
from upland soils derived partly from greensand. Only the learn
type occurs in the Chatsworth area.

The miscellaneous classifications of the area include Swamp, occupy-
ing many local depressions and broad strips along stre,r,_; Tidal
marsh, consisting'of low, level areas subject to tidal inundation along
the bays and lower river courses; and Coastal beach, consisting of
narrow strips of beach sand along the coast.
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In the following pages the various soils are described in detail.
Their distribution is shown on the accompanying soil map.

The names and the actual and relative 'extent of the soils mapped
are given in the table below.

Areas of different soils.

• Per
Soil. Soil. ACres. cent.

Lakewood Sand Sassafras lo_m ..................... 5_ 120 .7

Shallow phase ................ 6. 9 Collington fine sandy lc_ra ........ 5, 0,56 .7

Sassafras salad ........... Norfolk fins sand .................. 4, 992 .7

Fiat phaso .......... 5. 4 Sassafr_ l_y sand .............. 4,352 .6
Swamp........... ................. I 5. O Flat phase .................... 512
St. Johns Sand ..................... I 7.9 Keansburg loam ................... 3,968 .5

Sassafras Sandy loam .............. I Scraut on saudy IQam .............. 3,9_8 I .5Deep phase .................... 7.0 Shrewsbury sandy lvam ........... 3, 776 .5

Flat phe_e ..................... I Freneau loam ..................... 3,136 I .4
Sassafras gravelly sandy loean....._ 6.6 Norfolk sandy loam, imperfectly

Tidal marsh 6,3 drained phase ................... 3_135 i .4
Lakewood _ndy loum, deep phase 4. 0 Coilington sand ................... 1,920 .2

Sassafrasfiaemnd ....... 1.1 C01lingtonsandyloam, deepphase. 1,792 I .2
Coastalbeach ......... 1.0 Portsmouth loam .................. 1, 664 .2
Sassafras flbo sandy lc_m ........... 9 SaSSafras coarse s_nd .............. 576 .1

Leon sand. .7 Collingtau icon ................... 128 .1
Lakewood me sand ............... 7

Portsmouth sandy loam ........... 7 Total ........................ 764,800 ......

s_ssArR_sG_WL_Y SA_DYLOA_.

In its typical development the Sassafras gravelly sandy loam is a
brownish-gray gravelly sandy loam or loamy sand, which passes
within a few inches into reddish-yellow gravelly sandy loam, forming
the lower part of the soil and upper part of the subsoil. This grades
into a gravelly sandy loam or gravelly sandy clay, in which the gravel
and sand are coarser and b_low depths of 24 to 30 inches into still
coarser material, consisting of a mixture of gravel and sand or
coarse sand and sand. The gravel throughout the profile consists of
rounded, waterworn quartz fragments.

This type is quite variable in texture. In many places in wooded
areas _e surface soil to shallow depths is gray to nearly white, ap-
proaching in appearance the Lakewood gravelly sandy loam. Below
depths of 2 to 4 inches, however, the color is brownish gray, light brown
or yellowish brown, and llke the typical Sassafras. Much "of this
type as mapped in the vicinity of Barnegat Park, Elwood, Lacey,
Forked River, and Cedar Grove has these characteristics. These areas
would have been classified with some other series than the Sassafras,
but for the fact that the white layer is very shallow, and that the mate-
rial below has the Sassafras characteristics. In places there are areas

mapped with the Sassafras in which the surface soil is yellowish
brown or even reddish brown.
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• In the northeastern pt_rt of the area. practically all of the Sassafras
gravelly sandy loam is under cultivation. In this section much of
the soil is a light-brown sandy loam, overlying reddish-brown or
reddish-yellow sandy loam, which passes down into heavy friable
r_dish-brown to yellowish-red sandy clay, with an abundance of
small quartz pebbles throughout the 3-foot section. The gravel is
rarely more than i inch in diameter and most of it is smaller. Large
areas of this kind occur in the vicinity of Glendola, Allenwood, and.
I:[erber tsville.

In many places throughout the entire area the surface soil of this
type consists of light-colored sand or loamy sand, containing gravel,
underlain at various depths, generally quite shallow, by the more
heavy sandy loam or sandy clay.

The Sassafras gravelly sandy loam is an extensive type. It occurs
in large areas in the northeastern part of the region surveyed, near
the coast, and in the extreme southwestern part. Other large areas
lie west of Forked River and Barnegat Park, and smaller bodies are
scattered throughout the area. ,

This type usually occupies the slopes add caps the higher parts of
low hills in rolling country. A number of large tracts, however, c
have a level or nearly level to gently undulating topography. The
drainage is good, and is excessive in some of the higher situations.

This is one of the most important types of the Chatsworth area.
Probably 30 per cent of it is cleared and under cultivation. Practi-

cally all of that part north and west of Toms River is being farmed.
It is well adapted to a wide range of crops, and is extensively used
in this section for potatoes, corn, clover, and grass, with a small
acreage devoted to small grains. Also a considerable acreage is
used for late truck crops. Potatoes .yield 75 'to 150 bushels per
acre. In some years yields of 200-bnshels arc obtained.

In the adjoining Camden area on the west and the Millville area on
the south, this type of soil is highly esteemed for fruit production,
peaches, apples, and pears having proved very successful. In the
Chatsworth area, however, only a small acreage is used for fruit, ap-
parently because farmers here arc not interested in orchard fruits.
Several peach orchards on this soil in the vicinity of New Columbia
arc producing good crops. Blackberries and raspberries are also
grown successfully on this type in this vicinity.

West of Barnegat Park and Forked River large areas of this soil
are still in woodland. The growth consists chiefly of various species
of oaks and some pine. Frequent fires, however, have damaged the
timber greatly, and the growth is rather stunted. Some cutting is
being done.

Improved land of this type in the northeastern section of the area
sells for $150 to $200 an acre, depending upon the loc_tlon, the con-
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dition of the farm buildings, local topography, and condition of the
soil. ' Farther south and a few miles west of the coast forested land

can be bought as low as $10 to $15 an acre. Land values, however,
over the area north and west of Toms River are depreciated at the
present time by the presence throughout the spring and summer
months and even late into the fall of numerous salt-marsh and fresh-
marsh mosquitoes. Until some provision is made for the elimination
or control of these pests, much of this land may remain undeveloped
for some time,

The material of this type is used extensively for road construction,
the gravel having just sufficient natural binding or clayey material
to form a good road bed. The main highways of the area are at
present constructed of this material, and pits from which it is obtained
are numerous, as the map shows.

The productiveness of this soil can be increased by increasing the
content of vegetable matter. This can be accomplished by growing
clover, peas, arid other humus-supplying crops in the rotations.
Commercial fertilizers and manure give marked results in increased
yields.

SASSAraAS0o_¢_ SA_D.

The typical Sassafras coarse sand is a brownish-gray or light-brown
coarse sand, about 6 to 8 inches deep, overlying yellow or reddish-
yellow gravelly coarse sand. In wooded areas the surface sell is
brownish gray to gray, in cultivated fields light brown.

This type occurs mainly on gentle slopes, where the drainage is
good to excessive. It is not extensive and not important agricul-
turally. It is held at prices ranging from $10 an acre upward depend-
ing chiefly on the desirability of the location.

Heavy applications of fertilizer or manure arc necessary for the
production of good crops. The cost of production on such a coarse-
textured soil is so high that there is considerable doubt whether it
can be farmed profitably under present economic conditions. For
certain crops, such as blackberries, dewberries, and asparagus, it may
he possible to use favorably located areas with profit. Generally
such land can best be used for forestry.

SASSAFRAS SAND.

Most of the Sassafras sand in this "areaconsists of a layer of gray
to whitish sand, about an inch thick, underlain by brownish-gray
sand, which at a depth of 5 to $ inches passes into orange or reddish-
yellow slightly loamy sand subsoil. There is not much variation in

"the subsoil, except locally where in the lower part it is yellower and
less loamy or redder and more loamy. In places there a is gravel or
coarse sand stratum between the depths of 20 and 36 inches.

23980°--23----4
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In virgin forest areas and in some abandqned fields the surface of
the Sassafras sand is ahuost "snow white, havlug the appearance of
the Lakewood sand, but this white material is present in a very thin
layer, and with cultivation the surface becomes brownish gray or
grayish brown, conforming better wi_h the characteristics of the Sas-
safras series. This change in color upon cultivation is due to the
mixing of the more yellowish or orange subsurface or subsoil sand
with the whitish surface layer and whatever vegetable matter may
be present. In some places the surface is light brown even ink tim-
bered areas, with some spots which are reddish brown.

There are included in this type, as mapped, small areas ef typical
Lakewood sand and of Lakewood sand, shallow phase, and .also fiat
or tow areas in which the subsoil is yellow, such areas representing
the Norfelk sand. The degree of redness in the subsoil depends con-
siderably upon the drainage, the lower poorly drained areas showing
more yellow in the subsoil than those having better drainage

Areas having a scattering of small quartz gravel in the surface
soil are indicated en the map by gravel symbols. In places small
areas of Sassafras gravelly sandy loam are thus shown, but most ef
these areas are ch'_racterized by a slightly loamy subsoil resembling
the Sassafras loamy sand. In other places no difference in texture
can be noted. Where this type approaches a coarse sand in texture,
small gravel is in many places present throughout the 3-foot section.

Where this soil adjoins areas of the Collington series it contains
small quantities of greensand marl or glauconite. In such places the
surface soil is generally light brown to a depth of 6 or 8 inches, where
it changes into an orange sand, this passing abruptly at 18 to 20
inches into reddish-brown sand, which is loamy in places in the lower
subsoil. In such areas the glauconite is usually present in small
quantities in the brown surface soil, and only traces are found in the
underlying material.

Next to the Lakewood sand the Sass_h'as sand is the most exten-
sive of the upland soils. It is developed'in all parts of the area, but
is most extensive near the coast and in the northeastern, north'_es}-
ern_ and southeastern parts. In general this type has a nearly level
to gently undulating topography. It is found Mso on knells and
slopes. The drainage is good to excessive, and in dry seasons crops
are likely to suffer greatly from drought, especially if a liberal supply
of organic matter has not been worked into the soil.

Except in _he southwestern corner, along the seacoast, and between
Toms River and Lakewood, this type is not farmed extensively but
remains uncleared. The farmed areas give good yields of the truck
crops, including sweet potatoes, early and late tomatoes, and some
watermelons and muskmelons. Blackberries and 'raspberries are

grown extensively in the vicinity of Egg Harbor, Elwood, and New
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Columbia. Some peaches also are produced. Yields in general are
somewhat lower than on the heavier Sassafras types, and more or-

ganic matter and fertilization are required for good yields. This soil
responds readily to liberal applications of commercial fertilizers, but
the effects soon disappear. Cowpeas, clover, and rye are crops that
can be advantageously grown to build up the humus content of
the soil.

The forest growth is far superior to that on the Lukewood sand or
St. Johns sand. .Various species of oaks predominate,' with some

pine and scrub oak. When such forested areas are protected from
fire and systematically thinned excellent stands of oak and pine
follow.

This type when in forest can be bought at the present time for
about $15 to $25 an acre; sometimes for less. Cleared land brings
from $75 to $100 an acre, depending upon location, chM'acter of im- .

provements, and state of productiveness.
Sassafras sand, fiat phase.--The Sassafras sand, fiat phase, consists

of a light-brown to brown sand passing at 6 to 8 inches into an orange,
reddish-yellow, or yellow sand, which usually passes 'into pale-yellow,
wet sand in the lower part of the 3-foot section. In places a gravel

stratum is present at depths of 24 to 36 inches. Small areas of Sas-
safras sandy loam, loamy sand, and sand have been included on the

map, owing to their small extent.
This phase is associated with the better drained Sassafras types

along Barnegat Bay. It occupies fiats in which the drainage is not
everywhere adequate and the lower subsoil is generally wet. A con-
siderable part of it is cleared and used for berries and truck crops.
Strawberries are an important crop. Liberal applications of fertilizers
or manure arc required for the production of best yields. . :

SASSAFR_.S LOAMY SAND,

The typical Sassafras l_my sand is a grayish-brown or light-brown:
loamy sand, about 6 to 8_ches deep, overlying reddish-yellow loamy
sand, the lower part of Which is less loamy, coarser textured, and in

some places more yellow. Gravel is present locally in the subsoil,
and here and there in the s,krface soil. In forested areas a thin layer

of. the surface soll in places is brownish gray and in spots almost:
white. . •

The Sassafras loamy sand occurs in comparatively small bodies

widely distributed throughout the area, being most abundant in the
vicinity of West Creek, south of Tuckerton, and around Lakewood.
Many areas occur upon fiats in higher situations and Others upon

gently undulating slopes. The drainage is well established. '
Some of this type is cleared and used for the production of late.

truck crops, especially in the northeastern part of the area in tim
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vicinityofLakewood and BennettsMills.Tomatoes,peppers,cab-
bage,potatoes,sweetpotatoes,andbeetsaregrown.

The soil is easy to cultivate and responds readily to the applica-
tion of manure and commercial fertilizers. The more loamy structure
of this type makes it slightly better than the Sassafras sand, and
yields are somewhat higher. Without manure or rather liberal addi-
tions of fertilizer, light yields may be expected, especially where the
supply of organic matter has been allowed to dwindle. Cowpeas,
clover, or rye should be grown as a source of organic matter.

Sassafras _oamy san3, fiat _ohase. The Sassafras loamy sand, fiat
phase_ is a brown loamy sand about 10 inches deep, underlain by
orange-colored loamy sand, which in the lower subsoil consists of
yellow sand carrying some gravel. The lower part of the 3-foot sec-
tion is generally pale yellow and wet. Small areas of Sassafras sandy
loam, fiat phase, and Sassafras sand, tlat phase, are included within
this phase as mapped.

This soil occupies level areas, mainly in low situations where the
drainage is not always the best. It is developed principally near
the coast along Barnegat Bay.

Probably 50 per cent of this phase is farmed, being managed and
treated much the same as the Sassafras sand, flat phase. Good
yields of corn, potatoes, and garden truck are obtained under skill-
ful management, including the use of manure or fertilizers or both in
rather liberal quantities.

SASS&FRAS _INE SAND.

The Sassafras fine sand in its typical development is a grayish-
brown to light-brown or brown fine sand, with a depth of about 6
inches, underlain by orange-colored fine sand passing into slightly
reddish-yellow fine sand, with gravel and considerable medium or
coarse sand in the lower subsoil. In places the surface soil is a brown
fine sand 10 or 12 inches deep, passing into yellow fine sand, or first
into slightly reddish-yellow fine sand and then into yellow fine sand.
In timbered areas the surface soil, to a depth of a few" inches, is a
grayish-brown fine sand or in places a white fine sand.

This soil is quite ¢xtensively developed in large areas in the vicin-
ity of Atsion, West Farms, Bennetts Mills, and Squankum. It occurs
in broad fiats and gently rolling areas where the drainage is good.
Prolonged droughts have less effect upon this type than upon the
Sassafras sand or coarse sand, which makes it a slightly better type
of agricultural land.

The type is extensively farmed, especially in the northeastern part_
of the area. The principal crops are potatoes, peppers, tomatoes,
and melons. Near Atsion much of the type is still in forest, chiefly
of oak, with some pine. Liberal additions of fertihzer or manure
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axe required in order to obtain good yields of most crops. The soil
could be improved by growing eowp6as and clover or by plowing
under a crop of rye or other humus-supplying vegetation.

sAss_xs s_,Y LO_.

The surface soil of the Sassafras sandy loam in cultivated fields
consists of light-brown to brown loamy sand or sandy loam, about 6
to 8 inches deep, grading into yellow or reddish-yellow loamy sand
or sandy loam, which at about 12 to 15 inches passes into yellow or
reddish-yellow sandy clay, and this, in turn, into reddish-yellow
sandy clay, which may contain gTavel or coarser sand, or both, in
the lower part of the profile. The lower subsoil is nearly always
more sandy and contains less fine material than the stratum above.
In forested areas the surface soil is usually grayish brown or light
brown in color. In places the soil profile consists of grayish-brown .
or light-brown sand or loamy sand, passing at 2 or 3 inches into yel-
low or yellowish-brown loamy sand, which grades downward into
reddlsh-yellow sandy'loam and then, at about 12 to 15 inches, into
reddish-yellow friable sandy clay. In'such areas a reddish-yellow
loamy sand or loamy coarse sand oeeu/'s at 22 to 26 inches.

There are included within this type, as mapped, areas of Sassafras
loam, as south of kserdaten, and also some areas of Sassafras gravelly
sandy loam, coarse sandy loam, loamy sand, and sand. Some areas of
Scranton smndy loam, consisting of black sandy team overlying red-
dish-yellow sandy loam, locally mottled gray and yellow in the lower
subsoil, axe also included.

The Sassafras sandy loam is an important soil, especially in the
northeastern part of the area north of Lakewood. It occurs quite
extensively, however, in all parts of the area, except in the central
part. It generMly occupies the level situations associated with t_he
Sassafras loam, gravelly sandy loam, loamy sand, and sand. In map-
ping this type some strips of material approximating sand or" loamy
sand in texture were included, the gradation between the 'softs beirlg
such that arbitrary boundaries were necessary in some places. The
topography is level to gently rolling, and the drainage is good.

Much of this type is cleared and farmed, particularly in the north-
ern part of the survey. Here it is a very productive soil. It is han-
dled much the same as the Sassafras gravelly sandy loam. It is
especially adapted to potatoes, being excelled for this crop only by
the heavier Sassafras loam. It is also extensively used for late truck
and general farm crops. Dairying and general farming are practiced
upon this type around Camp Dix.

Oaks predominate in forested areas, with a scattering of pine.
Much of the virgin forest growth has been destroyed by repeated fires,
and the growth is generally stunted. With protection, however, the
type produces a fine growth of oak.
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Sa_,safm_sa,adgZocLm,_c_tpha_e.--Thefiatphaseof theSassafras
sandy loam differs from the typical Sassafras sandy loam chiefly in
that it occupies fiat, nearly level country, and has a higher water table,
the subsoil frequently being saturated. It consists of brown sandy
loam, underlain at about 8 to 10 inches by yellow rather friable sandy
clay, which passes at lower depths into yellow to slightly reddish
sandy loam or loamy sand containing gravel. In places the subsoil
is a mottled grayish yellow _nd yellowish brown. Such areas repre-
sent inclusions of the Norfolk sandy loam, imperfectly drained phase,
with which this phase is closely associated.

This phase of the sandy loam occupies rather low fiats where drain-
age is imperfectly established. It is not extensive or of great agri-
cultural importance, although about half of it is farmed. It occurs
chiefly along the bay shore adjoining areas of other Sassafras types.
Its agricultural uses and adaptations are very similar to those of the
t_qoical Sassafras sandy loam.

Sassafras samdy lea.m.,deep phase.--The deep phase of the Sassafras
sandy loam consists of gray to grayish-brown sand or loamy sand,
about 3 to 6 inches deep, underlain by yellow or orange-colored sand
or loamy sand, which at about 20 to 24 inches passes into reddish-
yellow sandy clay, heavy sandy loam, or gravelly sandy loam. The
lower subsoil locally contains considerable coarse material; and in
places, as at Pasadena, the heavy layer of reddish-yellow sandy loam
is underlain within the 3-foot section by lighter material of loamy
sand or loamy coarse sand, often gravelly.

South of Cedar Grove there are included within this phase, as
mapped, small areas of Sassafras sand and sandy loam, some Lake-
wood sand, and the shallow phass of the Lakewood sand. In tim-
bered areas it was difficult to separate these types in many places,
this resulting in more or less arhitrary soil boundaries.

The Sassafras sandy loam, deep phase, occurs in scattered areas,
mainly in the central and eastern parts of the survey. Large areas
lie in the vicinity of Lacey, Union Cl_y Works, and Cedar Cres_.
The surface ranges from nearly flat or billowy to rolling, most of it
being rolling. The drainage is excessive on some of the higher posi-
tions.

Practically all this land is still in forest. The native gTowth consists
principally of oak and pine, generally stun_ed as a result o_ fires.

When cleared and farmed this soil should be slightly superior to
the Sassafras sand, especially for the production of truck crops. The
underlying clay or heavy sandy loam layer retains moisture much
better than the deeper sand types; at the same time the sandy sur-
face soil warms up early in the spring and in this respect has the de-
sirable qualities of the sand types without %hedisadvantages of their
droughtiness.
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or brown surface is thinner than in cultivated fields, with yellow or

yellowish-brown loam in many places occurring within 1 to 3 or 4
inches of the surface.

"Typically the surface of this type is flat to very gently undulating.
In the .vicinity of Altcnwood and eastward toward the coast the
smfface is rolling, but becomes more nearly level as the ocean is
approached.

The type is not extensive. It occurs principally north and south-
east of Allenwood. Possibly 60 per cent of it is cleared and farmed.
It is handled in much the same way as the Sassafras sandy loam and

fine sandy loam. Peaches, apples, and a few pears are grown.

Dairying is practiced to a considerable extent in conjunction with
general farming. Near Allenwood potato culture is important.
Potatoes are usually grown in rotation with corn, grass, and grains,
and sometimes alfalfa. Yields of 250 bushels per acre arc not un-
common, and in many cases higl_er yields are obtained. Frequently
potatoes a_*e grown continuously in the same fields year after year.
When this is done a cover crop is seeded in the early fall and plowed
under the following spring. Fertilizers or mmaure are necessary for

best yields. Commercial fertilizers am in common use.
• The virgin forest growth consists principally of beech, maple,

chestnut, red oak, white oak, black oak, and hickory. The stand is

large and well developed.
Land of this type can be bought at the present time for about $75

to $150 an acre, although near Atlenwood the price is rarely less than

$200 an acre and usually much more. Land prices here, however,
are inflated owln_ to the nearness of coast resorts. Farm buildings
between Allenwood and Manasquan are of an improved type, and

the farms command better prices than elsewhere.

The typical Collington sand consists of a light-brown to brownish-
gray sand, 3 to 6 inches deep, overlying reddish-yellow sand contain-
ing cbnsiderable greensand, which becomes more abundant with
increasing depth and imparts a greenish cast to the lower subsoil.
The content of greensand varies considerably. 0areful examination
alone will reveal its presence in the surface soil of this type, but the
lower subsoil in p]aces consists of almost pure greens and, .which has
a characteristic greasy feel. This type grades into adjoining areas
of the Sassafras sand, and it is not always possible to locate exact
boundaries between the two. This is also true of the heavier soils

of the Collington series where they occur associated with the
Sassafras.

This type is not extensive. It occurs mainly in the northwestern
part of the area in the vicinity of Birmingham, Ewansvillc, and
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If this type is to be successfully cultivated, however, the turning
under of humus-supplying crops or manure is essential. Commer-
cial fertilizers increase the yields of all crops, undoubtedly giving tbe
best results in those areas where the soil has not been depleted of
organic matter.

SASSA_aAS_ S_NDY_0_.

The Sassafras fine sandy loam consists of a brown to slightly dark
brown loamy fine sand or fine sandy loam, 8 to 10 inches deep, under-
lain by yellow loamy fine sand or fine sandy loam, which passes
quickly into reddish-yellow, friable, heavy fine sandy loam or fine
sandy clay, and this passes at about 24 inches into reddish-yellow
or orange-colored friable sandy clay. In places, as about 2 miles
northwest of Glendola, the lower subsoil is a reddish-yellow fine sand
or loamy fine sand.

This soil is less extensive than spme of the other Sassafras types,

but large bodies of it occur north of Bennetts Mills, west of Farm-
ingdale, southeast of Maxim, near Indian Mills, and south of Taber-
nacle. The surface is level to rolling and the drainage is good.

Probably 40 per cent of it is cleared and farmed. The native
timber consists of various species of oaks, with chestnut, sassafras,.
birch, hickory, and a scattering of pine. When protected from fire
excellent stands of timber are obtained.

The tilled area of this type is utilized principally for the general
farm crops of the region in conjunction with late truck crops. Dairy-
ing and fruit growing also are of some importance. This is an espe-
cially good potato soft, surpassed, probably, only by the Sassafras
loam. Yields of 200 bushels per acre are not uncommon.

The type is naturally a good soil, but in order to keep it produc-
tive winter cover crops and legumes should be included in the rota-
tions and plowed under as a source of organic matter. Liming has
proved beneficial on this soil as well as on the other important types
of the Sassafras series through the New Jersey, Delaware, and the
Chesapeake Bay region. Manure or commercial fertilizer is necessary
for the best yields.

FSAS_IAI_RAS LOAM.

The surface soil of the typi0al Sassafras loam consists of a light-
brown to brown loam, 8 or 10 inches deep; the subsurface or upper
subsoil consists of reddish-yellow friable loam extending to a depth
of about 18 inches, and the middle subsoil of dull-red to yellowish-
red friable sandy clay containing some flue gravel and sand. In
places, as at Camp Dix, the type consists of brown friable loam,
underlain at 6 or 8 inches by reddish-yellow loam which is redder
and more sandy in the lower part of the 3-foot section- In other
places the subsoil is very gravelly. In forested areas the light-brown
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Vincentown, where a large proportion of it is cleared and farmed, and
in other small areas north of Fort Plains. It occupies level to

gently rolling country and is well drained. The native forest growth
is chiefly pine and oak, the latter, predominating.

When farmed this soil is managed in much the same way as the
Sassafras sand and has the same crop adaptations. Truck crops,

such as sweet potatoes, tomatoes, muskmelons_ watermelons, and
peppers are the principal crops. The productiveness of the land
could be improved by the addition of stable manure and the growing
of clover and cowpeas. It is naturally tow in organic matter. Fer-
tilizers are necessary in rather heavy applications for the production
of good yields of most crops.

COLLINGTON SANDY LOAM_ DEISt _ _ASE.

The Coliington sandy loam as mapped in this area is a deep phase
of the type. It consists of light-brown or brownish-gray sand or
loamy sand, underlain at 6 to 8 inches by reddish-yellow sand contain-

ing some dark-green particles, and grading at about 24 to 30 inches
into greeI_ish-yellow sandy clay. Glauconite or greensand marl,
which accounts for the greenish tinge, occurs in varying quantities
throughout the 3-foot section. It_is particularly _)rominent in the
sandy clay subsoil, but generally is not conspicuous above the lower
subsoil. In places the heavy sandy day layer is encountered at
about 14 inches; in other places below 30 inches, the average depth

being about 18 to 20 inches. Some small, unimportant areas, in
which tile material is fine in texture--in reality the Collington fine

sandy loam, deep phase_ars included with this soil.
This is not an extensive soil. It occurs chietly in the northwestern

and northeastern parts of the area, in the vicinity of Pemberton,
south of Smithville, 1½ miles north of For_ Plains, and northwest of
West Farms. The surface is gently rolling, and the drainage is good.

Practically all this soil is cleared and farmed. It is especially
adapted to truck crops, such as tomatoes, sweet potatoes, mnsk-
melons, peppers, and watermelons, and to potatoes to some extent.
In farm practice it receives much the same treatment as the Col-

lington fine sandy loam with which it is associated.
The plowing under of more vegetable matter, which may be sup-

plied by crops of cowpeas, clover, or rye, would improve the pro-
ductivity of this soil. Manure or fertilizer is necessary for good
yields.

_OL_qGTON FI_E S_q_Y _'O&M,
O

To a depth of about 8 or 10 inches the Collington fine sandy loam
consists of a brown loamy fine sand to fine sandy loam with a green-
ish cast. This is underlain by reddish-yellow fine sandy loam to
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sandy loam, which passes at about 18 to 20 inches into reddish-
yellow sandy clay containing considerable greensand. In places at
about 24 to 30 inches _ green sandy clay mottled with bluish green
and dark reddish brown is encountered.

Included with this type are unimportant small bodies of Collington
sandy loam and Collington sandy loam, deep phase. In both of
these included types most of the sandy material consists of _ medium
rather than fine sand. This soil grades into the associated Sassafras
soils so gradually that the boundary between the types can not
every_vhere be accurately determined. In places, as, for example,

about one-half mile northwest of Birmingham, the type consists of
brown loaray sand with a greenish cast, underlain at about 8 to 10
inches by green or greenish yellowish-brown loamy fine sand, passing
beneath into greenish-yellow fine sandy loam and at 24 to 30 inches
into green sandy clay mottled with bluish-green and reddish-brown
colors.

This type is important only in the northwestern part or the area.
It occurs in large bodies in the vicinity of Smithville, at Pemberton,
and north of Vincentowm Small developments are also found north-

west of Georgia, in the northeastern part of the axea. The topography
is level to undulating and drainage is good.

Practically all of this soil is cleared and farmed. The general farm
crops axe grown in conjunction with potatoes and late vegetables.
Fruit growing is not important. Good crops of corn, timothy and
clover hay, and small grains are obtained. Late tomatoes, potatoes,
cabbage, and peppers are the chief truck crops. North of Vincen-
town and around Pemberton some dairying is practiced in connection

with general farming and trucking. The herds, composed for the
most part of grade Holsteins, are small, probably averaging about
t0 head. Milk is shipped to Philadelphia or to near-by creameries
at Vincentow_t and Pembert, on.

Modern farm methods are practiced in farming the type, and rota-
tions are in general use. Liberal applications of lime and the more
extensive use of cover crops probably would prove beneficial to the
soft. Commercial fertilizer or manure is essential for the production
of the best yields.
* The following table gives tbe results of mechanical analyses of

samples of the soil and subsoll of the Collington fine sandy loam:

Mechanical _nalyses of Collington fine sandy loam.

pzr cev_. Percent. Percent, Per ¢_, Pev cenf. Pcr c_. peT _'a$.
170S69 ............ _oll ......... 1. t 5, 2 6. 7 48.6 14.3 15.2 g, 8

170_70 ............ NuNil ....... 0 3.7 4.4 , _4.7 17,6 21.1 18.5
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COLLINGTO_ _OAM.

Typically the Collington loam consists of a brown to rather dark
brown mellow loam, about 8 to 10 inches deep, underlain by reddish-
brown heavy loam to clay loam containing enough greensand
material to .impart in places a greenish color.

This type is mapped only at SmithviUe and southwest of Ewans-
ville. It occupies fiat level positions, but the drainage is good. All
the type is cleared and farmed. It is handled in much the same
manner as the Collington fine sandy loam, with which it is closely
associated. Yields are somewhat larger on this type than on the
lighter sandy loam of the series. The general farm crops, such as
corn, small grain, timothy and clover, and potatoes, are grown,

The Shrewsbury sandy loam consists of a brown or grayish-brown
sandy team, about 8 to 10 inches deep, underlain by mottled green-
ish, yellow, bhilsh-gray, and reddish-yellow sandy clay, which at
about 20 to 24 inches passes into heavier sandy clay of mottled
greenish, yellowish, and reddish colors. In places the surface soft
is a dark-brown to black loam, representing inclusions of Keansburg
loam. There are also included within this type areas of Shrewsbury
loam and fine sandy loam.

An area 1 mile northeast of Vincentown consists of brownish-gray

to gray heavy sandy loam to loam, underlain at about 8 inches by
mottled bluish-gray and yellow silty clay loam to sandy clay loam,
and at about 15 inches by mottled bluish-green and yellow sandy
clay loam to silty clay, which passes at about 20 to 24 inches into a
green sand, loamy sand, or sandy loam showing some reddish mot-

. tling. An area one-half, mile southeast of Vincentown consists of
brown sandy loam about 10 inches deep, overlying yellow sandy
clay to about 15 inches, with mottlings of bluish gray below this, tho
lower subsoil consisting of mottled reddish-brown and blnish-gray
sandy clay which passes at about 30 inches into a reddish-yellow,
yellow, and gray sand.

'this ,type is not extensive, Occurring only in the northwestern part
of the urea. Most of it is under cultivation. There are large develop-
ments in the vicinity of Vineentown and Pemberton, south of Birm-
ingham, and near Beavelwille. This soil occupies low-lying flat areas
adjoining the Collington softs on the higher level and the Keansburg
softs in the lower depressions. The drainage is imperfect but not so
poor as on the Kcausburg loam.

When artificially drained, this type produces especially heavy yields

of corn, timothy and clover hay, wheat, rye, and late truck, particu-
larly tomatoes. Farmers report yields of 80 bushels of corn per acre,
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and 1½to 2 tons of timothy and clover hay. Dairying is quite exten-
sively practiced on this type east of Vincentown. The herds are
mostly grade Holstein cattle, and average fl'om 15 to 20 head. This
soil does not seem especially well adapted to potatoes. It is late in
warming up in the spring, and the drainage at this season is imperfect.
Fair yields are obtained, however, especially during dry seasons.

Land of this type sells at the present time for about $75 to $150
an acre when drained and cultivated.

This soil requires occasional applications of lime, and also artifi-
cial drainage, either with open ditches or underground drain tile, for
best results. Tile drains give the most satisfactory results.

The following table gives the results of mechanical analyses of
samples of the soil and subsoil of the Shrewsbury sandy loam:

Mechanical'analyses of Shrewsbury sandy loam.

• Fine Cc_rse Medium Fine Very fln_
N_ber. De,eruption. gravel, sand, sand. sa_d. Sand. Slit, Clay.

170834 ............ Subsoil ...... 1.0 2,2 •I 24.2 37,5 22.6 10.4

ptr c_nt. Per cet_. percent, p_r ccnt. percent, Percent. Pcr c¢_.
170_ ............Soil........ 6.1 18.9 7.8 23.2 13.7 19.2 11.0

_:zAss,w_ LOA_.

The Keansburg loam has a very dart_ brown to black loam surface
soil, 8 to 10 inches deep and rich in organic matter. This is
underlain by gray silty clay to sandy clay, which grades below into
greenish or bluish-gray silty clay to sandy clay showing some yellow
mottling. At about 20 inches this overlies green silty clay to sandy
clay with yellow and reitdish-brown mottling. In places, as mapped,
the type approaches a sandy loam, but such areas are not extensive.

One mile north of Fort Plains there is an included area of Keens-

burg sandy loam, the type here consisting of black sandy loam, un-
derlain at 10 inches by black clay, which passes at about 16 inches
into white or light-gray clay, mottled with green and reddish-yellow,
and then into sandy .clay.

This type is extensive only in the northwestern part of the area.
Small bodies occur around Fort Plains. The more important tracts
are in the vicinity of Ewansville, Behverville, Pemberton, and Budd-
town. It occupies low flat areas where drainage is imperfectly
developed.

Most of this type has been cleared add drained, and put into culti-
vation. Both open ditches and underground tile systems are used
in draining the soil. The general farm crops, such as corn, wheat,
timothy, and clover, are grown, along with some late truck crops,
especially tomatoes, and some strawberries. This soil is rather late
in warming up in the spring, because of its imperfect drainage, and
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for this reason it is better adapted to the production of the general
farm crops than to trucking. Vegetables are said to mature 10 days
to 2 weeks later than on the better drained soils. This type when
drained is welt suited to corn. Yields of 80 to 100 bushels per acre
are obtained. Timothy and clover hay yield s range from 1 to 1¼
tons per acre.

The tillage methods practiced are practically the same as _those
employed on the. Sassafras loam, althmigh the Keansburg loam is
rather restricted in the range of moisture conditions under which it
can be plowed satisfactorily. Crops on this type do not receive as
much manure or commercial fertilizer as on many of the other soils.

When drained, the Keausburg loam is one of the most productive

"general farming soils of the urea, and under proper management it is
unsurpassed for the production of hay and corn. Liberal applications
of lime would probably give favorable results. Artificial drainage is
essential, and tile' drains should be used instead of_ open ditches.
The lower, wetter areas, where drainage is impracticable, can be util-
ized to the best advantage as pasture land: " •

NORFOLK FINe SAND'_ ,

The Norfolk fine sand ih a grayish-brown.or brownish-gray loose

fine sand, 3 or 4 inches deep, underlain by yellow or pale-yellow fine
sand. In places, especially in the lower 'situations, the subsoil is

slightly reddish or orange colored, approaching in color.the character-
istic Sassafras subsoil, but such areas are not typical. In low, fiat
areas the lower subsoil shows some gray mottling and is quite moist.

The Norfolk fine sand is not _m extensive type, nor is it of great

ag$icultura] importance. It is developed ,chiefly in a narrow belt

lying south of the outcropping marl formations, although areas of.it
occur elsewhere in the survey. The largest tracts lie near F[yat and
Fox Chase. This type occupies weft-drained areas havin_a some-

what hillocky or ridgy surface. The drainage is excessive in places,
especially in the higher situations. Only a s_nall part of this type is
cleared.

The virgin forest consists chiefly of scrub' oak and pine. Hotly,

mountain laurel, apd huckleberry fo!'m, the principal ,undergrowth,
with con_derable wintergreen in lower situations. This soil is too
light for best results with the general farm crop% but under careful

management good results are obtained with vegetables. Sweet pota-
toes, peppers, early tomatoe% and muskmelons are the principal
crops. Corn is grown to some extent, but it does not give as satis-
factory results on this type as on the heavier soils.

This soil is natu_'ally low in orga_¢ matter, and the plowing
under of leguminbfl_ crops, such as peas or e.loyer_ together with the
a(tdition of stable 'manu_-e, .will increase its productiveness. Corn:
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wood sand and an occasional patch of St. Lucie sand--that is, white
sand 3 feet deep, without the yellow or orange-yellow subsoil.
Patches of Sassafras sand, Norfolk sand, Sassafras gravelly sandy
loam, and Lakewood gravelly sandy loam likewise have been included,
owing to the small size of the individual areas of the included soils.

The topography is level to gently undulating, and the drainage is
good to excessive.

The Lakewood sand, shallow phase, is distributed throughout the
area and is prominent in the southwestern part, in the vicinity of
]_lwood and Magnolia. Very little of it is cleared. The forest con=
sists chiefly _f oak and pine. The virgin growth is considerably
better'than that on the typical Lakewood sand, including more large-
sized trees.

The soil is considered better farm land than the Lakewood sand,
but not as productive as the Sassafras sand. Vegetables, peaches,
and berries are the crops that may be expected to succeed best.
This soil, like the typical Lakewood sand, is exceptionally low in
organic matter, especially in t_ae fast 6 inches. It is also highly
quartzosc and low in plant nutrients, as the very light colored, loose
quartz sands of the humid region characteristically are. With the
aid of stable manure or fertilizers, or both, the yields can be increased.
By plowing under green vegetation, such as rye and peas, the humus
content can be built up, but some manure or fertilizer will be required
for the production of good yields of these soil-improving crops, or of .
any other crops for that matter, and oven after the soil has thus
been improved, manure or fertilizer still will be needed. Improve=
meat must not be expected to be as lasting as on the heavier textured
SO_S.

The Lakewood/'me sand consists of 8 to 12 inches of fine white sand

overlying orange-colored, loose fine sand, which passes beneath into
yellow or pale-yellow fine sand. In some places, particularly in low-
lying areas, a rather compact layer of brownish sand forming an inci-
pient hardpan is enommtered at various depths. These areas repro-
sent inclusions of Leon fine sand where the soil is whitish, and of

St. Johns fine sand where the soil is black. Small areas of Sassafras ,
free sand are also included with the type, as mapped.

The Lakewood fine sand is confined to the northeastern part of the
area. It is typically developed in the vicinity of Jacksons Mills,
Fort Plains, and in the sections to the northwest and southwest of
Ma_xim. The topography is level to gently undulating. The drain-
age is good t_ excessive, except in the lower situations, in which the
subsoil may remain saturated for a considerable time after periods of
rainy weather.
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Much of the Lakewood fine sand is cleared and under cultivation.

The open nature of this soil allows cultivation at any time. The
soil is used mainly for truck crops, though to some extent for corn.
The successful truck crops ineluda lima beans, tomatoes, peppers,
cabbage, watermelons, muskmelons, beans, peas, and sweet corn.
A few potatoes also are grown. Ready markets for these products
are found in near-by coast resorts.

This type is of considerably greater agricultural value than the
Lakewood sand, approaching that of the Sassafras sand and fine
sand. The fine texture causes it to hold moisture better, and appli-
cations of commercial mixtures do not leach out quite so. readily as
from the coarse* textured Lakewood sand. This soil, like the Lake-
wood sand, however, requires the addition of stable manure or other
vegetable matter to maintain the proper supply of humus, and
manure or fertilizer in liberal quantities is required for good yields.
Overhead irrigation probably would prove profitable in the produc-
tion of truck crops.

LAKEWOOD SANDY LO&M_ DEEp PHASE.

The Lakewood sandy loam, deep phase, consists of about 4 ?_o8
inches of white sand, frequently a little grayish in the surface inch,
owing to the organic matter presen L nnderlain by yellow or orange-
yellow loamy sand passing at depths ranging from about 12 to 24
inches into reddish-yellow, orange-yellow, or yellow sandy loam to
sandy clay, which, in turn, passes abruptly into yellow friable sandy
clay at depths of about 30 inches.

In some of the lower situations a thin layer 2 or 3 inches thick of
brownish sand of the nature of incipient hardpan is found here and
there at depths of 12 to 14 inches. This layer passes abruptly into
orange-colored to yellow 1carny sand, sandy loam, or gravelly sandy
loam below. Such areas constitute Leon soil or a close approach to
that soil, but the areas are small and unimportant and for that reason
were not mapped separately. In many places the surface soil consists
of 12 to 14 inches of white sand containing considerable gravel, with
orange or reddish-yellow heavy sandy loam beneath.

In many places, also, there are included areas of Lakewood gravelly
sandy loam. These are shown by gravel symbol. They consist of
practically the same kind of soil and subsoil as the Lakewood sandy
loam, deep phase, except for the presence of considerable quanti_ies
of quartz pebbles an inch or less in diameter. This grav¢I is almost
pur6 white, differing in this respect from the grayel of the Sassafras
gravelly sandy loam, much of which has a distinct yellowish tinge.

An.excavation was made on this type in the plains about 3½ miles
northeast of _edar Bridge. This showed the following characteristics
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through the vertical section: Light-gray sand to about 2 inches, white
sand to about 5 inches, yellow loamy sand passing at about 8 inches
into yellow sandy loam and at about 10 inches into yellow friable
sandy clay showing a higher content of sand and some gravel at about
22 inches, this lower part being a gravelly sandy loam, the gravel
increasing with depth until gravelly sand or gravelly loamy sand was
reached at about 36 to 40 inches. Below this a layer of white and
yellow sand with gravel extended to about 5 feet, and beneath this
there was a layer of yellow clay or sandy clay passing within about
3 inches into orange-colored sandy loam, which was underlain at a
depth of about 66 inches by yellow to orange-colored sand containing
a little gravel, this extending to about 7½feet. Some of the quartz
gravel in the subsoil was fully 2 inches in diameter, being larger than
that commonly seen on or near the surface.

The Lakewood sandy learn, deep phase, occurs in large areas north-
west of Munion Field and Cedar Bridge. It is the typical sell in the
sections locally called the Plains or Pine Barrens. Smaller areas also
li¢ in the vicinity of Laeey, Double T_'ouble, Union Clay Works, and
Chicken Bone.

This type occupies high_ well-drained areas with rolling topography.
Many of the higher knolls are capped with the gravelly variation.
The drainage is thorough to excessive.

Practically none of the soil is cleared. The virgin forest cQnsists
of sorub oak and pine with an undergrowth of bracken and huck]e-
berry. On the plains the growth consists chiefly of stunted and pros-
trate pitch pine and scrub oak rarely exceeding 4 feet in height.
Some laurel, bearberry, and the small plants of the heath family are
also abundant. In other places the surface is quite bare of vegeta-
tion. The trees of the plains are very inferior to these found
elsewhere. _

PThe growth over the plains area ¢ottsists ot very scrubby pine, seldom more than 6 or $ feet hi_h_
probably averaging tess thole 4 _eet, al_d of _crub c_k of _v_la _hort_r growth, alone or wish _ome moun_
taei |_uro_ in pI_ees. Th_ _oglzt ry apparently has b_etl r_pc_te_Iy bused ov_r_ aa_d _his t iS Is believed,
has had much to do with _he _tunted character of eho v_g_t_tion. This year (1019) a large axea was
bLLrnOd Over_ and in it nea¢ly overy li_t b5pi_o Was killed down to _ho grottltd btlt not below _ho surface
ofth_gToull_. All or p_o_t l_tlly all ulth0 pines consis_ o_ _, c_us_e_ of sprouts growing _rem _ _ingl_ root_
stock. At the base o_ one _reo which had been killed down to the ground by fire 74 young sprouts wore
_oun_fld. _hes_ sps_uts g_W in spraW_r_g _r prc_ra_ fas_R_ s_ _r_W_i_ t_g_th_r a$ t_) hav_ R_ ehar_
to clavelop i_to trees ula_y $iz% unless it should _e by long-_ontin_d growth nnebeched by flr_,

WRh liberul a6di_ions o_ feature or fetti}izer this soil e_ul_ b¢ used f_r some oi _e vegetables grown
tn tho regioa, su_h as asparagus and sweo_ pot_toes, Probably blaekbefMo_ _nd d_wberriss would b_ tho
iaost Buoe_ful crops. The soil is n_L!rally thi_ it mus_ DO unders_ood_ anti Wh_r_ _ntlelz e_Im_se i_

r_q_it_d for clearing, it is doubtful whether farming could be carried on profir_bly Under present eco-
_iomi_ eouditinu_, ¢SPoeL_Ry in _eeaaties _lI good _c_ds. T h_ _erallz_r _d _n_xu_ _eea_ w_d b_ _x]_n_
siv_ to meet. By increasing the humus content by growing and occasionally plowing under crops like

p_as and rye, the fertility could be increased so_newhat, but s_el manure or fertilizer would Im needed Lu
liberal amounts for good yields, wahavatlabl_sreasotbettersoilmorefavorahlysauatedwi_hrespect
t_ t_ds and w-_rket s, _uch u_ the g_._a_ras g_elly l_a_a, of wh(e2x thaXe u_¢ _aa_y um_.4 areas _ the

State,it would probably not he economical to u_dettak¢ extenaively the clearing and utilizer iun of the
plains at_a_ oI this soil.
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With its humus-free white soil, land of this type in general can pos-
sess only a low degree of inherent productivity, but with some manu-
rial treatment, as applications of manure or fertilizer, as an initial
stimulant to plant growth, it can be made to grow soil-improvlng
crops, as rye or cowpeas, or possibly clover if heavily limed with
burnt lime, and in this manner the humus content of the soil can be
increased and the land eventually brought up to a productive condi-
tion suitable to the production of some of the farm crops, Care prob-
ably should be taken not t_ plow up too much of the raw subsurface
material in any single year--not more than about 1 inch of the mate-
rial lying below the plow depth of the preceding year. Fertilizers'or
manure will be required for good yields.

ST. JOHNS SAND.

The typical St. Johns sand is a black sand about 7 inches deep, '
overlying white sand to a depth of about 16 inches. At this depth a
dark-brown, compact layer of sand about 4 inches thick, having the
character of incipient hardpan, is encountered, below which is found
dingy orange-yellow sand to a depth of 36 inches or more. The hard-
pan layer contains considerable organic matter and some iron. A
sample of this layer analyzed 1.43 per cent organic matter and 0.20
per cent iron. The lower sand stratum is usually saturated with
water and flows slowly into excavations, resembling "quicksand" in
this respect. A considerable proportion of coarse quartz fragments
appears in the lower subsoil of some areas. The material from the
surface clown is decidedly acid in reaction.

As mapped, the type shows some variation. In places the surface
soil is loamy, owing to the presence of organic matter, and is urtder-
lain at about 5 to 10 inches by brownish to grayish sand passing
abruptly into white sand, below which the dark coffee-brown to
nearly black, rather compact sand is found at depths varying from 10
to 36 inches. In the lower depths of the compact stratum the soil
is somewhat looser and passes into yellow or orange-colored sand, with
gray to white sand or fine gravel and sand beneath. In places no
whitish material is present between the black surface soil and the
brow_nhardpan layer.

There are included with the St. Johns sand, as mapped, small areas
of Scranton sandy loam and Portsmouth sand. In the former no
hardpan layer is encountered, and the subsoil is a yellow sandy clay.
The Portsmouth sand consists of black sand or black mucky sand
overlying whitish to gray sand, which is normally saturated with
water. There are also small areas.of Leon sand and Swamp, which
have been included within this type on account of their small extent.

The St. Johns sand is an extensive soil. It.0ccurs in large areas in.
the vicinity of Retreat, Magnolia, Hampton Park, Rockwood, and
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Atsion. It is developed in depressions and in areas adjacent to or at
the heads of swamps. The drainage is poor, and much of this type
is under water during periods of excessive rainfall.

The type is important agriculturally only in the production of cran-
berries. Large areas favorably situated near swamps have been
cleared and bogs laid out. About 25 per cent of this soil is utilized
in this manner, the remainder being uncleared. The forest consists
of pine and maple, with a thick undergrowth of huckleberries, azalea,
and other shrubs.

Artificial drainage will be neccessary for any satisfactory cultivation
of this soil, and liberal additions of manure or complete fertilizer
mixtures will be required, if good yields are to be expected. Heavy
liming, probably from 1 to 2 tons of burnt lime or twice this
amount of ground limestone per acre, also may be required for best
results with land of this kind. Crops which may be expected to suc-
ceed best, according to observations here and elsewhere on the same
or similar soil, are cabbage, lettuce, onions, cauliflower, and straw-
berries. It is doubtful, however, whether it would prove profitable
to go to a great deal of expense to drain this soil on any extensive
scale for use for farming under present economic conditions. There
is much land still unused in the State, which could be farmed with
perhaps as good or better returns, and which would not require
extensive canaling and ditching, as would this type.

PORTSMOUTH SANDY LOAM.

The Portsmouth sandy loam is a black mucky sandy loam, under-
lain at 8 to I0 inches by whitish sandy loam to sandy day, with
grav_l and a higher sand content in the lower subsoil. This type, as
mapped, is higlfly variable both in the soil and subsoil. In places
the surface soil is gray, approaching the characteristics of the soils
of the Elkton series, mapped in the Camden area on the west. In
places the subsoil at about 15 inches is a mottled gray and yellow
sandy loam to sandy clay. In other places the surface soil is a heavy
black, mucky, loamy sand with whitish or mottled gray and yellow
sandy loam beneath. In some areas, as at Tabernacle, a rather
compact coffee-brownlayer of sand of a hardpan nature is encountered
at about 8 to 10 inches, this passing at about 16 or 18 inches into
yellow or whitish sand or light sandy loam. These areas represent
inclusions of St. Johns sand or sandy loam. Some Portsmouth sand,
Scranton sandy loam, and Leon sand on hummocks are also included
with this type, as mapped.

Only a very small part of the Portsmouth sandy loam is cleared.
It is probably best suited to strawberries, cabbage, and lettuce.
When limed and manured or fertilized good crops of corn and grass
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are obtained. Some small areas have been diked and are utilized as

cranberry bogs.
The forest growth is thick and includes oaks of several species,

maple, gum, birch, and a few scattering pines. Wintergreen or tea-
berry is abundant, and in places there is considerable holly and laurel.
Azalea, ferns, high-bush huckleberry, and a #axiety of moisture-
loving shrubs are common plants on the Portsmouth soils of New
Jersey.

When drained this soil has considerable agricultural possibilities.
Tile drains probably will give better all-round drainage results than
open ditches, but the latter have frequently been employed effectively
in draining this kind of land.

In reclaiming this land liberal additions of lime, probably from 1
to 2 tons per acre of burnt lime or twice as much ground limestone
should be applied. Manure or commercial fertilizer also will be needed
in moderate to fairly heavy additions in order to get best results
with any of the crops to which the soil is adapted.

PORTSMOUTH LQAM.

The Portsmouth loam is a black mucky loam, about 10 to 12 inches
deep, overlying whitish sandy loam to sandy clay, with some pale-
yellow mottling in the deep subsoil. In some parts of the typd, as
it has been mapped, the soil is a black mucky loam with considerable
sand 10 or 12 inches deep, while the subsoil is a White saturated sand,
which in exposed sections, as in ditch banks, eaves and flows in the
manner of quicksand. There ax6 some included small patches of St.
Johns loam, such as those about a mile northwest of Whitesville.
Here the soil consists of a black loam, 6"to 10 inches deep, overlying
whitish or light-gray loamy sand to sandy loam, with a brown sandy
hardpan layer at about 20 inches. In places the hardpan layer occurs
much nearer the surface and grades down into yellowish or orange-
colored sandy material.

This type is not extensive, and therefore of little agricultural impor-
tance. It occupies low, depressed areas, frequently about the heads
of streams where drainage is imperfect. Most of it is still forested
with scrub pine and oak and a variety of moist-land shrubs. When
drained and farmed good yields of timothy hay and corn axe obtained."
Cabbage is also grown to some extent on this soil.

This soil is naturally rich in organic matter, and when drained and
heavily limed it is likely to prove a good soil for strawberries, corn,
grass, and late truck crops. It is said not to be particularly adapted
to potatoes. Strawberries, lettuce, and onions are successfully grown
on this type of soil in other regions.
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SCRANTON SANDY LOA}a.

The Scranton sandy loam consists of a black mucky loamy sand or
sandy ]oam_ having a depth of 8 or 10 inches, underlain by yellow or
orange-yellow sandy loam or friable sandy clay, becoming more sandy
with depth. The surface soil of this type is similar to that of the
Portsmoutll and St. Johns soils, while the subsoil closely resembles
the subsoil of the imperfectly drained phases of the Norfolk soils. In
places there is some gray and orange-yellow mottling in the lower
suhsoil_ which is usually moist.

This soil occupies flat, rather low situations having imperfect drain-
age, as in the section near the shore of Barnegat Bay. It is not
important either in extent or agricultural use. Except along the bay
shore, most of it is in forest. The native growth consists principally
of oaks, pine, cedar, maple, black gum, birch, smilax, and holly.

This type could be greatly improved by underdrainage and by lib-
eral applications of lime. It seems to be well adapted to strawberries,
and good grass and corn crops are also obtained. Cabbage, lettuce,
cauliflower, and a number of other vegetables are grown on similar
soil in some of the southern trucking districts. Liberal applications
of manure or commercial fertilizer may be expected to increase the
yields markedly.

The following table gives the results of mechanical analyses of
samples of the soil aI_d subsoil of the Scranton sandy loam:

Mechanical analyses of Scranton sandy loam.

170858............ SubSoil ...... 1,8 20.2 14.9 27.1 9.5 17.6 8.9

Number, • • Fine " Coarse Mediam Fine Veiwfnle lit Cla

-- . Desctaptton. gravel, sand. sand. sand. sand, S . y,
per ee_. Per eenL percent.. Per ce_. Percent, Per eee._. Percent.

170857 ............ Soil ......... 4.3 22,2 13.5 23.S 8.5 I6.4 11.2

LEO_ S&ND.

The typical Leon sand consists of a light-gray loose sand, 3 to 5
inches deep, underlain by white loose sand which, at depths ranging
from 10 to 16 inches, is underlain by a compact hardpan layer, 8 to
10 inches thick, of dark-brown or coffee-brown sand. Below tt_s
layer the material is an orange or yellow sand or loamy sand to 36
inches or more. The hardpan in places is found at depths below 16
inches. Some areas of St. Johns sand are included with the Leon
sand,

The surface of this type is characteristically fiat, but in places it is
slightly hummocky. This soil lies at a somewhat lower level than
the Lakewood sand, and in somewhat higher and better drained

positions than the St. Johns sand. The drainage is, however, poor.
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None 'of this type is cleared. The virgin forest is chiefly scrub
pine and oak, with considerable huckleberry-and bracken. The trees
are stunted, owing, it is believed, to recurring fires. Soil of this kind
is generally highly acid, and requires liming for crops other than the
acid-tolerant crops, such as potatoes, strawberries, and tomatoes. It
may have about thd same value as the Lakewood soils, but it is not
known just how the hardpan layer affects the growth of crops here.
For successful production of any crop much manure or fertilizer will
be needed. -

FR_EAU_0_.

The Freneau loam is a brown to dark-brown loam, about 8 to 10
inches deep, overlying mottled rusty-br0wn , brown, and black loam,
which at depths of about 20 to 24 inches is underlain by black or
mottled black, bluish, and greenish loam which is underlain at about
30 inches by dark bluish green and black sandy loam or by mottled
bluish, greenish, and rusty-brown loam, sandy loam, or silt loam.
There are many variations in color and texture in this soil. Some
of the areas ]napped consist of Freneau sandy loam and clay loam.
In other places the surface soil is a black muck overlying heavy sandy
loam, loam, or material of other texture containing varying quantities
of glauconltic sand.

This is not an extensive type, and it is unimportant agriculturally.
It occupies first bottoms of streams, and the material consists of alhi-
vinm which has been washed mainly from near-by areas of Sassafras
and Collington soils. The drainage is imperfect, and during heavy
rains much of the type is under water. The subsoil is always satu-
rated.

Only a small part of this type is cleared, and very little of this is
farmed. It is used chiefly as pasture. The native timber growth is
heavy with considerable undergrowth. When drained and limed this
type would probably prove a strong soil especially adapted to corn,
timothy, and clover.

SWAMP.

•The areas classed as Swamp represent various soil materials almost
if not quite continuously in a state of saturation. The material pre-
dominating consists of black muck, underlain at depths ranging from
about 15 to 30 inches by whitish sand. Some areas included consist
of muck to depths of 2 to 3 feet, and the surface material is brownish

peat, as south of the Butler farm on Popes Branch. In the mapping
of large areas of this type, especially about the heads of streams and
in broad stream bottoms, there are included islandlike areas of
Portsmouth sandy loam, St. Johns sand, and Leon sand.

Swam p occupies a considerable area in ali parts of the survey, be-
ing especially important in the western half. It occupies large, broad,
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fiat areas adjoining and about the heads of streams. Where cleared,
drained, and diked, it is used extensively for cranberry bogs, probably
25 per cent of the total area being in bogs at the present time.

Much of the swamp is still forested, chiefly with white cedar, black
gum, maple, bay, birch, and some pine. Holly, azalea, smilax, blue-
berries, numerous other shrubs, and vines form a very dense under-
growth. Ferns, grasses, sedges, and sphagnum moss flourish in some
areas.

Swamp with a good stand of cedar sells at the present time for
$200 to $400 an acre and even higher. Cranberry bogs bring from
$300 to $500 an acre, and some have sold as high as $1,000. When

the timber is poor and the land uncleared, $20 to $50 an acre is the
average value.

Where the land can be economically drained, corn, cabbage, let-
tuce, strawberries, and timothy should prove successful crops.

_DkL MARSH.

A continuous strip of Tidal marsh, ranging from about one-half
mile to 5 miles in width, extends along Barnegat Bay from Bay Head
to Tuckerton on the east, and for many miles up the Mullica River
and other streams. Typically developed, this marsh consists of a
dark-colored, cozy material of silty clay containing in places much

vegetable matter. In the northern part of the area, especially where
this salt marsh adjoins areas of Coastal beach, a sandy phase of
marsh is found consisting of black sand overlying white sand, and
supporting a rather short growth of marsh grasses.

Tidal marsh is very extensive, but without value except for the
production of salt hay. The marsh grasses are cut and removed in
the summer season during periods of low tide or in the winter when
the ground is frozen. Cut before frost they make a better quality
of hay, which may be fed to horses, d£hehay harvested in winter is
of poorer quality and used as packing material, as in the crating
of glass.

Costly diking and drainage operations, probably including pump-
ing, would be necessary to put this character of land in shape for
farming, and until the area of available Wen-drained land has been
brought more completely under cultivation, it would appear unwise
to attempt the extensive reclamation of these marshes for agriculture.

Land similar to that with silty clay texture has been reclaimed,
however, elsewhere in the State of New Jersey, and successfully used
for timothy, strawberries, corn, and potatoes. The variation with a
sand subsoil, found in the northern part of the area, would not be
expected to prove as productive as the typical heavy soil. The
strips along the streams probably could be most effectively handled,
if at any time reclamation should be undertitken.
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COASTAL B E,b.C_[.

Along the seacoast there is a strip of Ceastal beach averaging about
one-fourth mile in width and lying between the open sea and the
bays and sounds, The material consists mainly of white sand of
varying te±ture, with a small admixture of black and yellow particles.
This land consists bf a sloping wave-beaten beach, at the back of
which is a narrow strip of hillecky dune sand that in places has been
partly fixed by grass and. other vegetation. The dunes slope toward
the mainland into a fiat, wet, whitish sand, in places grading into "
the sandy variation of Tidal marsh. , -

Coastal beach is not considered agricultural land. The native vege-
tation consists of sea-beach sandwort and sea-sand reed,

SLqffMAR:Y. ' '

The Chatsworth area is situated in the southeastern part ef New
Jersey. It includes all of Ocean County, about half of Burlington
County, one-tifird of Atlantic County, and small parts -of Monmouth
and Camden Counties.

The topography is mainly fiat and level to gently rolling, with a
range in elevation from sea level to 200 feet above. The general
slope is to the east and southeast to the Atlantic Ocean and to the
northwest to the Delaware River. Most of the area has adequate
drainage, but there are swamps and many depressions and flats that
have imperfect drainage•

Early settlers first established trading posts in the Chatsworth area
early in the seventeenth century, but counties were not definitely
formed until a hundred years later. The present population con-
sists chiefly of native stock. The density of population is greatest
in Burlington County and least in Atlantic County. The towns are
mostly along theseacoast and railroads, and in the large river val-
leys. Few persons inhabit the central part of the area.

Tuckerton, Pemberton, Manasquan, and Egg Harbor City: are
towns of importance. The principal resort towns are Lakewood,
Toms River, Spring Lake, Belmar, Point Pleasant, Island Heights,
Seaside Park, and Beach Haven.

The area, as compared with other parts of New Jersey, is poorly
supplied with railroads. The wagon roads in the agricultural sec-
tions and the three main trunk line highways are good, but the rest
of the roads are poor and unimproved. Telephone service is avail-
able to all the developed sections.

New York City and Philadelphia are the chief metropolitan mar-
kets. The seashore resorts and local markets also absorb considerable

• quantities of the farm products. Cranberries are shipped tomarkets

in all parts of the United States.
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The climate is unusually mild considering the latitude. Winters
are rarely severe, and the snowfall is usually light. The heat and
humidity of summer is tempered by the prevailing ocean breezes.
Rainfall is everywhere sufficient for successful farming.

About 20 per cent of the Chatsworth area is cleared and in farms;
the rest is still in forest. Agriculture is restricted to certain parts
of the area where soils and conditions are most favorable. Corn,
grasses, potatoes, and truck crops are among the more important
agricultural products. Strawberries, blackberries, and some peaches,
apples, and pears are also cash crops, and the production of cran-
berries is an extensive industry.

Poultry raising is important in the vicinity of Lakewood and Toms
River.

Dairying is carried on extensively in the northeastern and north-
western parts of the area.

Farms of the Chatsworth area are in general only moderately well
equipped. Farm practice, however, is modern, and includes crop
rotation, the use of manures and fertilizers, and spraying to control
insects and fungous diseases.

The Chatsworth area lies wholly within the Coastal Plain province,
and the softs are predominantly sandy and derived from unconsoli-
dated beds of clay, marl, sand, and gravel. There are represented 11
soil series, including 25 types and 5 phases, and 3 miscellaneous
types.

The Sassafras soils arc well drained and very productive. Eight
types, ranging from loam to coarse sand, and 4 phases are mapped.
The loam and sandy loam types are especially strong potato soils.
The sandy types are utilized chiefly in the production of truck crops.

The Collington softs occur only in the northern part of the survey
and particularly in the northwestern part. The sand, fine sandy
loam, loam, and a deep phase of the sandy loam are the types
mapped. Practically all these soils are cleared and under cultivation,
the heavier types being used for general farm and late truck crops,
and the sandier types more exclusively for trucking.

The Shrewsbury sandy loam is closely associated with the Coiling-
ton soils. Practically all the type is cleared and being farmed. It
is an especially strong corn soil and well adapted to other general
farm crops.

The Keansbm'g loam, when drained, is well suited to grass and
corn. Much of this type is at present used for pasture.

The Norfolk fine sand is a good trucking soil. The imperfectly
drained phase of the sandy loam is used principally in growing
strawberries, and cabbage and other late truck crops.

The soils of the Lakewood series are among the least productive
of the survey. They occupy more than 30 per cent of the Chats-
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worth area. Excepting the fine sand, practically no land composed
of the Lakewood soils is under cultivation. An inferior forest growth
of pitch pine and scrub oak covers most of this land.

The St. Johns sand is the most important of the imperfectly
drained soils. About one-fourtb of this type has been'drained and
diked and is used in the production of cranberries; the rest is
undeveloped.

The Portsmouth loam and sandy loam are also imperfectly drained.
They occupy depressions and low fiat areas and have little agri-
cultural importance. When drained, however, they are especially
adapted to cabbage and strawberries. Grass and corn also do well
on these soils when reclaimed.

The Scranton sandy loam is a black, mucky, imperfectly drained
soft. It occupies flats, principally along Baruegat Bay. Some of
this type is cleared and used in producing truck crops. It is espe-
cially adapted to strawberries.

The Leon sand is low in organic matter and unproductive. Prac-
tically all of it is in forest consisting of pitch pine _nd scrub oak,
much of which is stunted.

The Freneau loam occupies first bottoms of streams and consists
of material washed from near-by Sassafras and Collington softs. It
is used chiefly as pasture land.

Swamp is an extensive type. It occupies large, broad, fiat areas
adjoining and at the heads of streams. Where cleared, diked and
drained, it is very extensively used for the production of cranberries.
Valuable stands of white cedar are found on parts of this type.

There are large areas of Tidal marsh in the area. It produces
a co_1_e salt hay, used largely as material for packing.

Coastal beach consists of a narrow strip of sand bordering the
Atlantic Ocean and the bays. Most of the ocean shore resorts are
situated on this type. It has no agricultural value.

O
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