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Major fieldwork for this soil survey was done in the period 1964 to 1966. Soil names
and descriptions were approved in 1967. Unless otherwise indicated, statements in this
publication refer to conditions in the county in 1966. This survey was made coopera-
tively by the Soil Conservation Service, the New Jersey Agricultural Experiment Sta-
tion at Rutgers, the State University, College of Agriculture and Environmental Science,
and the Board of Freeholders of Burlington County. It is part of the technical assist-
ance furnished to the Burlington County Soil Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased on individual order from the Carto-
graphic Division, Soil Conservation Service, USDA, Washington, D.C. 20250

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-
mation that can be applied in man-
aging farms and woodlands; in select-
ing sites for roads, ponds, buildings, and
other structures; and in judging the
suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the soils of Burlington County are
shown on the detailed map at the back
of this publication. This map - consists
of many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number on the Index
to Map Sheets.

On each sheet of the detailed map,
soil areas are outlined and are identified
by symbols. All areas marked with the
same symbol are the same kind of soil.
The soil symbol is inside the area if
there is enough room; otherwise, it is
outside and a pointer shows where the
symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can
be used to find information. This guide
lists all the soils of the county in alpha-
betic order by map symbol and gives the
capability classification and woodland
group of each. It also shows the page
where each soil is described.

Individual colored maps showing the
relative suitability or degree of limita-
tion of soils for many specific purposes
can be developed by using the soil map
and the information in the text. Trans-
lucent material can be used as an over-
lay over the soil map and colored to
show soils that have the same limitation

or suitability. For example, soils that
have a slight limitation for a given use
can be colored green, those with a mod-
erate limitation can be colored yellow,
and those with a severe limitation can
be colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the goils from the soil de-
seriptions and from the discussions of
woodland groups.

Foresters and others can refer to the
section “Use of the Soils as Commercial
Woodland,” where the soils of the
county are grouped according to their
suitability for trees.

Game managers, sportsmen, and
others can find information about soils
and wildlife in the section “Use of
Soils for Wildlife.”

Community planners and others can
read about soil properties that affect the
choice of sites for nonindustrial build-
ings and for recreation areas in -the
section “Soils in Community Develop-
ment.”

Engineers and builders can find, un-
der “Engineering Applications,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering prac-
tices.

Scientists and others can read about
how the soils formed and how they are
classified in the section “Formation and
Classification of Soils.”

Newcomers in Burlington County
may be especially interested in the sec-
tion “General Soil Map,” where broad
patterns of soils are described. They
may also be interested in the informa-
tion about the county given at the be-
ginning of this publication.




Keyport-Donlonton association
Freehold-Holmdel-Adelphia
association _____________________
Shrewsbury-Alluvial land, loamy-
Keansburg association
Woodstown-Sassafras association __
Colemantown-Kresson-Marlton
association _____________________
Pocomoke-Pasquotank-Fallsington
association _____________________
Nixonton-Westphalia association __._.
Coastal Plain _____________________
Downer-Sassafras-Woodstown
association ____._ ____ _________
10. Lakehurst-Lakewood-Evesboro
association _____________________
11. Woodmansie-Lakehurst association
12. Atsion-Muck-Alluvial land, sandy,
association _______________~____
13. Tidal Marsh association
Descriptions of the soils
Adelphia series _____________ _______
Adelphia fine sandy loam, glauconitic
varlants

® N STt A~ e

Outer

©8

Collington series
Donlonton series _ ______________ . ___
Downer series

Evesboro series _________________________
Fallsington series
Freehold series
Galestown series . _____________________._
Holmdel series _________________________.
Keansburg series
Keyport series
Klej series _ .. _____ . ___________.
Kresson series ______ ___________________
Lakehurst series ___ . __ . ____________
Lakewood series _______ _________________
Made land

Contents

g
3

W-JJ=I M & ot Ot bk W [P NV

Marsh land
Muek ___ ...
Nixonton series
Pasquotank series
Pemberton series
Pits ___ ...
Pocomoke series ________________________
Sandy land, ironstone
Sassafras series _________________________
Shrewsbury series ______________________
Shrewsbury fine sandy loam, ironstone
variant ________________ . ____
Tinton series
Urban land . __________________________
Westphalia series ________________________
Woodmansie series
Woodstown series _______________________
Use and management of the soils ____________
Estimated yields ________________________
Capability grouping ___ . ________________
Use of the soils as commercial woodland ___.
Woodland suitability groups
Use of soils for wildlife __________________
Suitability ratings of soils for wildlife
habitats ____________________________
Engineering applications _________________
Engineering classification of soils ______._
Engineering test data __________________
Estimated engineering properties of the
soils _ . ________
Engineering interpretations of soils ______
Soils formed in glauconitic material ____
Soils in community development __________
Formation and classification of soils _________.
Formation of soils
Parent material _____________________..
Climate and relief ___ ________________
Biological activity _______________.____.
Time __ .
Development of soil horizons ___________.
Clasgsifieation of the soils .. ____ ___________
General information about the county _______.
Climate _____.____ o ___.
Water supply . .. . ____
Development of farming ______ ___________
Literature cited __________________________.
Glossary _ . _ ..
Guide to mapping units ___________ Following

Issued October 1971

37
37
38
39
40
41
42
42
43
45

46
47
48
48
49
50
52
52
b4
56
57
61

61
64
65
65

65
100
100
101
111
112
112
112
112
114
114
115
116
116
118
118
118
119
120






Soil Survey of Burlington County, New Jersey

BY MARCO L. MARKLEY, SOIL CONSERVATION SERVICE

SOILS SURVEYED BY MARCO L. MARKLEY AND RICHARD G. HUTCHINS, SOIL CONSERVATION SERVICE, UNITED
STATES DEPARTMENT OF AGRICULTURE, IN COOPERATION WITH THE NEW JERSEY AGRICULTURAL EXPERIMENT
STATION AT RUTGERS, THE STATE UNIVERSITY, COLLEGE OF AGRICULTURE AND ENVIRONMENTAL SCIENCE

URLINGTON COUNTY, lying southeast of the
Delaware River (fig. 1), has an area of about
524,160 acres, or 819 square miles. The Delaware River
is navigable and tidal as it passes the county, and there
are tidal flats on the southeastern tip of the county.

Arneys Mount has the highest elevation, more than
240 feet.

*
State Agricultural Experiment Station

Figure 1.—Location of Burlington County in New Jersey.

The estimated population of the county in 1965 was
277,330. The population is concentrated in a strip 10
miles wide that parallels the river, and most of the in-
dustrial and commercial development also is on this
strip. Recently industrial and commercial development
has greatly increased along the main highways. Fort
Dix and McGuire Air Force Base, sizable military
bases, are in the county.

The county is about 54 percent forest, 30 percent
farmland, 12 percent communities, and 4 percent fed-
erally owned land. Most of the productive farmland is
in the one-third of the county that parallels the Dela-
ware River. East of this is mostly pine woodland,
where State-owned forests and parks make up 20 per-
cent of the county.

The part of the county containing the dominantly
pine forest is often called the outer Coastal Plain
(15),* or the Barrens (5), and that part where the
trees are dwarfed is called the Plains (5). The Plains
area is indicated on the general soil map, as is the
boundary between the inner Coastal Plain and the outer
Coastal Plain.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soils are in Burlington County, where they are lo-
cated, and how they can be used. The soil scientists
went into the county knowing they likely would find
many soils they had already seen and perhaps some
they had not. As they traveled over the county, they
observed the steepness, length, and shape of slopes,
the size and speed of streams, the kinds of native
plants or crops, and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots. '

The soil scientists made comparisons among the
profiles they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil series and
the soil phase are the categories of soil classification
most used in a local survey.

Soils that have profiles almost alike make up a soil

*Italicized numbers in parentheses refer to Literature Cited,
p. 118.
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2 SOIL SURVEY

series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Marlton and Atsion, for example, are the
names of two soil series named for towns in Burling-
ton County. All the soils in the United States having
the same series name are essentially alike in those
characteristics that affect their behavior in the undis-
turbed landscape.

Soils of one series can differ in texture of the sur-
face soil and in slope, or some other characteristic that
affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The
name of a soil phase indicates a feature that affects
management.. For example, Freehold fine sandy loam,
0 to 2 percent slopes, is one of several phases within
the Freehold series.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of
some other kind that have been seen within an area
that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series. A
soil complex is such a mapping unit shown on the soil
map of Burlington County.

A soil complex consists of areas of two or more
soils, so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
of a complex contains some of each of the two or more
dominant soils, and the pattern and relative propor-
tions are about the same in all areas. The name of a
soil complex consists of the names of the dominant
soils, joined by a hyphen. Lakehurst-Lakewood sands,
0 to 5 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so shallow, or so mixed, either natu-
rally or by man, that the soils cannot be classified by
soil series. These places are shown on the soil map and
are described in the survey, but they are called Miscel-
laneous land types and are given descriptive names.
Urban land, sandy, is a land type in Burlington
County.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measurements
and for engineering tests. Laboratory data from the
same kinds of soils in other places are also assembled.
Data on yields of crops under defined practices are as-
sembled from farm records and from field or plot ex-
periments on the same kinds of soils. Yields under de-
fined management are estimated for all the soils.

.The soil scientists set up trial groups on the basis of
vield and practice tables and other data they have col-
lected. They test these groups by further study and by
consultation with farmers, agronomists, engineers,
and others. Then they adjust the groups according to
the results of their studies and consultation. Thus, the

groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under pre-
sent methods of use and management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Burlington
County. A soil association is a landscape that has a
distinctive proportional pattern of soils. It normally
consists of one or more major soils and at least one
minor soil, and it is named for the major soils. The
soils in one association may occur in another, but in a
different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
want to know the location of large tracts that are suit-
able for a certain kind of land use. Such a map is a
useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning engi-
neering works, recreational facilities, and for com-
munity developments. It is not a suitable map for
planning the management of a farm or field, or for se-
lecting the exact location of a road, building, or simi-
lar structure, because the soils in any one association
ordinarily differ in slope, depth, stoniness, drainage,
and other characteristics that affect their manage-
ment.

The 13 soil associations in Burlington County are
discussed in the following pages. Eight of these asso-
ciations are in the inner Coastal Plain and five are in
the outer Coastal Plain.

Inner Coastal Plain

This area contains soils that generally are finer tex-
tured than those of the outer Coastal Plain. Subsoils
are dominantly fine sandy loam, sandy clay loam, clay
loam, and sandy clay. Most soils have a high available
water capacity and are naturally fertile. Because they
formed in marine deposits containing glauconite,
many of the soils of the inner Coastal Plain contain
varying amounts of this mineral. Most of these soils
have been cleared for farming.

1. Galestown-Kle j association

Nearly level to gently sloping, excessively drained to
somewhat poorly drained soils that are rapidly and
moderately rapidly permeable and have o sand and
loamy sand subsoil or underlying material

This association is immediately east of and adjacent
to the Delaware River. Elevations are mostly below 50
feet, and slopes are less than 5 percent.

This association makes up about 4 percent of the
county. About 65 percent of it is Galestown soils, 25
percent is Klej soils, and the remaining 10 percent is
minor soils.

The Galestown soils are excessively drained and
have a low available water capacity. Klej soils are
moderately well drained and somewhat poorly
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Figure 2—Sweet corn and peaches on Galestown sand in the
Galestown-Klej association.

drained. They occupy depressional areas. Both Gales-
town and Klej soils are sandy.

Minor areas in this association are of three kinds:
Made lands, dredged coarse material, dredged fine ma-
terial, and sanitary fill; Urban land, sandy; and
Marsh, tidal.

Nearly all of the acreage of Galestown and Klej
soils was cleared for farming long ago. At first gen-
eral crops were grown, but lately nearly all cropland
is in irrigated crops of high value, such as sweet corn
and peaches (fig. 2).

A large acreage of the Galestown and Klej soils is
used for community development. The riverfront com-
munities of Palmyra, Riverton, Riverside, Delanco,
Beverly, Burlington, and Florence are mainly in this
association. Urban land, sandy, is mostly in residential
and industrial use, and some areas of Made land have
been taken for industry.

Near the Delaware River, south of Burlington and
especially on Burlington Island, the soils are underlain
by gravel and cobblestones. The island is currently
being dredged for gravel. Some areas of the Made
land are now held for future dredge deposits, and
some areas of Made land, coarse material, have been
reworked for gravel and sand.

Because the major soils in this association are at
relatively low elevations, sand and gravel pits are ex-
cavated to the water table in places. Olympia Lakes, a
popular swimming area, was developed in an aban-
doned pit of this kind. In contrast, Holiday Lake was
formed by excavating farmland.

2. Keyport-Donlonton association

Nearly level to steep, moderately well drained and
somewhat poorly drained, slowly permeable soils that
have a clay loam subsoil

The soils of this association occupy three small
areas near the Delaware River. Slopes range from 0 to
25 percent.

This association occupies about 2 percent of the
county. About 55 percent of it is Keyport soils, about
40 percent is Donlonton soils, and the remaining 5 per-
cent is minor soils.

Keyport soils are moderately well drained. They are
higher and steeper than the Donlonton soils. The Don-
lonton soils are in low positions and are somewhat
poorly drained. Both kinds of soils have a clay loam
subsoil that is slowly permeable. They have a high
available water capacity, but they drain slowly and
warm slowly in spring.

The minor soils are mostly well drained or moder-
ately well drained. They are sandier than the Keyport
and Donlonton soils.

Except for the steeper slopes, most of this associa-
tion has been cleared and is used for general crops.
Because the major soils are slowly permeable and not
well drained, these soils generally are not used for
vegetables and fruit. The steep Keyport soils provide
the only natural habitat for rhododendrons in the
county (Fig. 3).

All of this association probably will be used for
community development. Because of underlying clayey
material and the somewhat poor or only moderately
good drainage, limitations for use in septic tank dis-
posal fields are severe. Of several areas that have been
a source of clay for bricks, one extensive pit is still in
use.

3. Freehold-Holmdel-Adelphia association

Nearly level to steep, well-drained to somewhat poorly
drained soils that are moderately and moderately
slowly permeable and have a fine sandy loam to sandy
clay loam subsoil

The soils in this association oceupy high and inter-
mediate positions in a wide, broken belt that roughly
parallels the Delaware River. The association includes
extensive nearly level fields and strong to steep slopes

Figure 3.—Natural stands of rhododendron under a hardwopd
forest on steep Keyport soils in the Keyport-Donlonton associa-
tion,



4 SOIL. SURVEY

surrounding the knobs of Mt. Laurel, Mt. Holly, Ar-
neys Mount, and Stony Hill. Much of the most produc-
tive farmland of the county is in this association.

The association occupies about 18 percent of the
county. About 25 percent of the association is Free-
hold soils, 20 percent is Holmdel soils, 15 percent is
Adelphia soils,' and the remaining 40 percent is minor
soils.

The Freehold soils occupy the higher positions in
the association and the adjacent strong to steep slopes.
They are well drained. Holmdel and Adelphia soils are
below the Freehold soils and are mostly moderately
well drained, but they range to somewhat poorly
drained. They have a fluctuating water table. Most
areas of these soils that were not well drained have
been artificially drained. The major soils have a high
available water capacity.

Minor soils include some that are clayey, wet, very
sandy, or contain ironstone. Of these, the wet and very
sandy soils are most extensive. Alluvial land is along
the streams and is subject to frequent flooding.

Nearly all of the less sloping areas in this associa-
tion have been cleared for farming. Before clearing,
hardwoods were dominant. Dairy farms are common,
and many also produce high-value vegetables (fig. 4).
Fruit is well suited and is widely grown, though not so
extensively as between 1900 and 1930.

A number of specialty farms are in this association.
These include almost all of the 20 or more racing
farms and training tracks of the county, as well as
nearly all of the beef cattle farms. Also in this asso-
ciation are a number of nurseries, two extensive culti-
vated-sod farms, and several blueberry farms.

Community development is considerable in the west-
ern part of the association. In the northern part it is
moving eastward from U.S. Highway 130 and the New
Jersey Turnpike; in the southwestern part residential
and industrial expansion is extensive along State
Route 38, the New Jersey Turnpike, and Interstate

Figure 4.—Tomatoes grown on a dairy farm in the Freehold-
Holmdel-Adelphia association.

Highway 295. The limitations to use for septic tank
disposal fields are slight in Freehold soils and moderate
in Holmdel and Adelphia soils.

Some sand and gravel pits have been opened around
Jacobstown, Columbus, and Mansfield, and extensive
pits are on the south side of Rancocas Creek.

4. Shrewsbury-Alluvial land, loamy-Keansburg
association

Nearly level, mainly poorly drained and very poorly
drained, moderately permeable soils that have a fine
sandy loam to sandy clay loam subsoil, and Alluvial
land subject to frequent stream overflow

This association occurs in the north-central part of
the county in low areas that receive much runoff from
the slopes above. These soils were normally ponded in
winter and spring, but many areas have been drained.
Flooding, however, remains a constant hazard.

This association makes up about 8 percent of the
county. The Alluvial land and Shrewsbury soils each
occupy about 40 percent of the association, Keansburg
soils occupy about 10 percent, and minor soils occupy
the remaining 10 percent.

Natural drainage for the Shrewsbury soils is poor,
for Alluvial land, loamy, is moderately good to very
poor, and for Keansburg soils is very poor. These dom-
inant soils contain a moderate amount of sand. They
can be improved by drainage in most places where an
outlet can be obtained. Along the lower parts of Ran-
cocas, Crosswicks, Assiscunk, and Blacks Creeks, Al-
luvial land, loamy, is bordered by steep slopes that
confine the floodwaters. Toward the headwaters of
these creeks and along Barkers Brook and its tributar-
ies, the flood plains are only about 1 or 2 feet below
the adjacent soils. When the rainfall is heavy, these
streams overflow and the adjacent soils are flooded.

Nearly all of this association is in farms and is used
mostly for pasture, hay, corn, soybeans, or woodland.
Many ponds have been dug for irrigation, wildlife, and
recreational purposes. Limitations to use of this asso-
ciation for homesites and septic tank disposal fields
are severe.

5. Woodstown-Sassafras association

Nearly level to gently sloping, wmoderately well
drained and well drained soils that are moderately and
moderately slowly permeable and have a fine sandy
loam subsoil

This association roughly parallels the Delaware
River. It occurs on gently sloping terraces that are
just east of the sandy low terrace along the river. It is
about 5 miles wide in the vicinity of Moorestown but
is narrower through Willingboro. A smaller area is
east of Bordentown. The elevation of this association
is mostly between 60 and 80 feet.

This association makes up about 7 percent of the
county. About 40 percent of the association is Woods-
town soils, 85 percent Sassafras soils, and the remain-
ing 25 percent is minor soils. .

The Woodstown soils are moderately well drained,
but in high areas the soil is underlain by clay beds
that slow normal drainage. The Sassafras soils nor-
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mally are higher than Woodstown soils and are well
drained.

The minor soils in this association include small
areas of clayey soils, some poorly drained soils, and
considerable Urban land in areas where the original
soils were destroyed during residential development.

The Sassafras soils and, where adequately drained,
the Woodstown soils are well suited to farming. Vege-
tables, fruit, and general crops are grown extensively.

Residential developments are rapidly replacing
farms in the vicinity of Willingboro, Maple Shade,
Cinnaminson, and Moorestown. The Woodstown soils
have moderate limitations as sites for septic tank dis-
posal fields. The Sassafras soils have only slight limita-
tions, except where there are underlying clay layers.

6. Colemantown-Kresson-Marlton association

Nearly level to moderately sloping, poorly drained to
moderately well drained, slowly permeable soils that
kave a sandy clay loam to sandy clay subsoil

This association consists of four small areas about
10 miles southeast of the Delaware River. Some parts
i)f these areas are high, and others are intermediate or
ow.

This association makes up about 2 percent of the
county. About 45 percent of the association is Cole-
mantown soils, 25 percent is Kresson soils, 20 percent
is Marlton soils, and the remaining 10 percent is
. minor soils.

The Colemantown soils are lowest on the landscape,
Kresson soils are intermediate, and Marlton soils are
the highest. These dominant soils formed on the
highly glauconitic material that locally is called marl.
They are olive colored and have a sandy clay to sandy
clay loam subsoil that is slowly permeable.

Although nearly all of this association was cleared
for farming, some of the wet and sloping areas have
reverted to woodland. Since these soils are difficult to
work, they are mostly used for general crops, hay, and
pasture. )

This association provided most of the “marl” that
was spread on fields before 1900, but that material is
no longer used. The pits are mostly covered by trees,
but revegetation generally is slow.

Some of the association has been taken for residen-
tial use. Use for septic tank disposal fields is severely
limited by ground water or slow permeability.

7. Pocomoke-Pasquotank-Fallsington association

Nearly level, very poorly drained and poorly drained
soils that are moderately and moderately slowly
permeable and have a sandy loam to very fine sandy
loam subsoil.

This association occurs mostly in low positions at
elevations from 40 to 80 feet. Most areas are poorly
and very poorly drained and without a suitable natu-
ral outlet. The largest area is in the central part of the
county.

This association makes up about 3 percent of the
county. About 40 percent of the association is Poco-
moke soils, 35 percent is Pasquotank soils, 10 percent

Figure 5—~The high water table supplies large amounts of water
for this dugout pond in soil association 7.

is Fallsington soils, and the remaining 15 percent is
minor soils.

The major soils in this association contain a moder-
ate amount of sand. They have a high water table. The
Pocomoke soils are very poorly drained, and the Pas-
quotank and Fallsington soils are poorly drained.
These soils normally are too wet to be used for crops,
but they can be improved by drainage where outlets
are available. Drainage lowers the water table and re-
duces, but does not eliminate, the hazard of flooding.

Nearly all of this association was once cleared for
crops, but some areas have reverted to woodland
where drainage was neglected. The crops most com-
monly grown are hay, pasture, corn, soybeans, and
small grains. Blueberries, a special crop, are also
grown.

Because of the high water table, these soils are well
suited to the construction of ponds for irrigation (fig.
5). This high water table, however, severely limits the
use of these soils for farming, homesites, and septic
tank disposal fields.

8. Nixonton-Westphalia association

Nearly level to gently sloping, moderately well
drained and well drained soils that are moderately
slowly permeable and have a very fine sandy loam to
fine sandy loam subsoil

This association occupies four areas about 12 miles
southeast of the Delaware River. Slopes range from 0
to 5 percent.

The association makes up about 3 percent of the
county. It is about 40 percent Nixonton soils, 20 per-
cent Westphalia soils, and 40 percent minor soils.

The dominant soils in the association have profiles
with a high percentage of fine and very fine sand and a
low percentage of coarse sands. Where the sand is
loose. it is subject to blowing. Nixonton soils are below
the Westphalia soils. Nixonton soils are naturally
moderately well drained, but most areas have been ar-
tificially drained. Westphalia soils are well drained.
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Minor soils in the association include extensive areas
of Urban land, sandy, and some poorly drained soils.
Urban land, sandy, consists of former Nixonton and
Westphalia soils that were destroyed during the devel-
opment of military installations at Fort Dix and
McGuire Air Force Base.

Most of the association was cleared for farming, but
some cropland has been used for residential develop-
ment. The remaining farms are used mostly for vege-
tables and dairy farming. Residential development has
spread into the association from the community of
Marlton and from McGuire Air Force Base. Cropland
likely will continue to decrease. Little woodland ve-
mains to replace the cropland taken for community de-
velopment.

Use for homesites and septic tank disposal fields is
slightly limited on Westphalia soils, and moderately
limited on Nixonton soils.

Outer Coastal Plain

This area consists mostly of soils that have a very
sandy surface layer and a sandy subsoil. In soil asso-
ciation 9, there are some extensive areas of fine sandy
loam and small spots where the subsoil is clay loam or
clay. Underlying layers of clay occur below a depth of
40 inches in a few places. The very sandy soils have a
low available water capacity and are infertile. Except
in soil association 9, farming is mostly restricted to
blueberries, cranberries, and other special erops.

9. Downer-Sassafras-Woodstown association

Nearly level to gently sloping, well drained and mod-
erately well drained soils that are moderately and
moderately slowly permeable and have a sandy loam
and fine sandy loam subsoil

This association occurs at relatively high elevations
of about 80 to 120 feet in the central part of the
county and 40 to 60 feet in the southern and eastern
parts. It generally is in widely scattered areas.

This association makes up about 6 percent of the
county. About 60 percent of the association is Downer
soils, 20 percent is Sassafras soils, 10 percent is
Woodstown soils, and the remaining 10 percent is
minor soils.

The Sassafras and Downer soils are in high areas
and are well drained. Downer soils are somewhat san-
dier than the Sassafras soils and are less well suited
to crops. Woodstown soils lie below the Downer and
Sassafras soils. They are moderately well drained. In
most areas Woodstown soils have been improved by
drainage.

The minor soils in the association are sandy. They
are poorly drained in some areas.

In the Tabernacle and Indian Mills areas, the soils
have been cleared for crops and are used extensively

for irrigated vegetables of high value. In the Indian .

Mills area, the Sassafras soils are more extensive than
the Downer soils. Most of the other areas are not pri-
vately owned and are mainly covered by hardwoods
and pines. Some of this association is in Wharton
State Forest; some is in Bass River State Forest, and
one area is in the Fort Dix Military Reservation.

Community development is expected to be minor in
this association in the immediate future, unless such-
projects as the proposed jet airport become a reality.
There are some sand and gravel pits in this associa-
tion, but none is extensive.

10. Lakehurst-Lakewood-Evesboro association

Nearly level to strongly sloping, somewhat poorly
drained to excessively drained soils that are rapidly
and moderately rapidly permeable and have a loamy
sand and sand subsoil or underlying material

This association occupies high positions on the outer
Coastal Plain, which is locally called the Pine Barrens
(8). Elevations range mostly from 80 to 180 feet.

This association makes up about 22 percent of the
county. About 40 percent of the association is Lake-
hurst soils, 30 percent is Lakewood soils, 20 percent is
Evesboro soils, and the remaining 10 percent is minor
soils.

Lakehurst soils are moderately well drained or
somewhat poorly drained. They have a water table
that is moderately high in winter and low in summer.
The Lakewood and Evesboro soils are excessively
drained. Lakehurst and Lakewood soils have a
bleached gray surface layer more than 7 inches thick.
All major soils have sand to a depth of at least 40
inches. All are rapidly and moderately rapidly perme-
able and very low in natural fertility. The sands are
loose and are subject to soil blowing.

The minor soils in this association are mostly the
Downer, Woodmansie, and Atsion.

The soils of this assoc1atlon are poorly suited to
crops. Nearly all areas are woodland, and much of the
acreage is in pines. The trees are scrubby in areas
that have been severely damaged by wildfire. Much of
the association is in State forests or parks, where
there is little likelihood of clearing the land for crops.
In the forested areas large amounts of the rainfall are
transmitted to the ground water. Pulpwood is periodi-
cally cut for sale, and in addition, the wooded area
provides food and shelter for a large deerherd and for
other animals,.

This association is used extensively for camping
and botanical study. Some sand and gravel pits are in
the association, but the gravel is not abundant. Al-
though pollution of shallow wells is a hazard, limita-
tions to the use of these soils for septic tank disposal
fields are moderate for Lakehurst and slight for Lake-
wood and Evesboro.

11. Woodmansie-Lakehurst association

Nearly level to gently sloping, well-drained to some-
what poorly drained soils that are rapidly and moder-
ately rapidly permeable and have o sand to sandy loam
subsoil

This association occupies extensive high areas on
the outer Coastal Plain. It includes that part of the
Pine Barrens called the Plains (8), an area where
trees are dwarfed.

This association makes up about 8 percent of the
county. About 50 percent of it is Woodmansie soils, 35



BURLINGTON COUNTY, NEW JERSEY 7

percent is Lakehurst soils, and the remaining 15 per-
cent is minor soils.

The Woodmansie soils have a bleached sand surface
layer. and a dominantly sandy loam subsoil. They are
well drained. Lakehurst soils also have a bleached sur-
face horizon, but they are moderately well drained or
somewhat poorly drained. They normally are down-
slope from Woodmansie soils. Their water table is
moderately high in winter but drops considerably in
:}immer. Both kinds of major soils are naturally infer-

ile.

Few areas of this association have been cleared for
crops. Nearly all areas are woodland, but forest prod-
uction is low because damaging wildfires have been
numerous.

A number of sand and gravel pits and a few clay
pits are in this association, but the clay pits are no
longer in use. Some of the gravel pits have been ex-
hausted.

12. Atsion-Muck-A iluvial land, sandy, association

Nearly level, poorly drained soils that are moderately
rapidly permeable and have a sand and loamy sand
subsoil, and very poorly drained Muck and Alluvial
land subject to frequent flooding from streams

This association occupies low positions that are in
scattered areas of the outer Coastal Plain. It makes up
about 20 percent of the county. About 50 percent is
Atsion soils, 15 percent is Muck, shallow, 10 percent is
Alluvial land, sandy, and the remaining 25 percent is
minor soils.

All of the major soils in this association are wet and
have a high water table. Muck and Alluvial land are
subject to frequent flooding. The streamflow is mainly
perennial, but flow in summer is small. Major flash
floods from swollen streams do not occur, because
much of the watershed consists of rapidlv permeable,
wooded soils. Pines grow on sandy soils; Atlantic

Figure 6—Harvesting cranberries on the Atsion-Muck-Alluvial
land, sandy, association.

white-cedar grows on Muck. Since streams have not
cut deeply into the landscape, they sometimes flood ad-
jacent Atsion and Berryland soils.

Minor soils in this association are mainly in the
Berryland, Lakehurst, Fallsington, Pocomoke, and
Klej series. They generally are sandy.

Blueberries and cranberries are grown extensively
in this association. Both crops require a good supply
of water (fig. 6). Blueberries need ground water held
at a constant level in summer. Cranberries need water
in fall for harvesting and in winter and spring for
protection against frost. This association is not exten-
sively cleared for any other crops.

A large part of this association is publicly owned in
New Jersey Wharton State Forest, Lebanon State
Forest, Bass River State Forest, and Fort Dix. Use of
the soils for community development is severely lim-
ited by the hazard of flooding, the high water table,
and the instability of Muck, shallow.

13. Tidal Marsh association

Organic silts subject to daily flooding, along the Mul-
lica and Wading Rivers

This association occupies the tidal flats along the
Mullica and Wading Rivers in the southeastern part
of the county. It makes up about 2 percent of the
county.

This association consists mostly of Marsh, tidal,
which is flooded twice daily. It is used extensively for
hunting waterfowl. A cover of salt-tolerant grasses
grows on this soil. It was formerly harvested as salt
hay, but it is not harvested now. Few areas of the as-
sociation are suitable as fresh-water impoundments
for wildlife. The New Jersey. Mosquito Commission
has dug ditches extensively to reduce breeding areas
of the mosquito. The Mullica and Wading Rivers have
been dredged to provide a channel for small pleasure
boats, and the dredged material was pumped into diked
areas of Marsh, tidal.

Descriptions of the Soils

This section describes the soil series and mapping
units in Burlington County. The approximate acreage
and proportionate extent of each mapping unit are
given in table 1.

The procedure in this section is first to describe the
soil series and the mapping units in the series. Thus,
to get full information on any one mapping unit, it is
necessary to read the description of the unit and also
the description of the soil series to which it belongs.
The description of a soil series mentions features that
apply to all the soils in the series. Differences among
the soils of one series are pointed out in the descrip-
tions of individual soils or are indicated in the soil
name. Unless otherwise stated, the desecriptions
of all mapping units in this section are for moist
soils. As mentioned in the section “How This Survey
Was Made,” not all mapping units are members of a
soil series. For example, Alluvial land is a miscella-
neous land type and does not belong to a soil series. It
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil

Acres

Percent

Soil Acres Percent
Adelphia fine sandy loam, 0 to 2 percent Holmdel fine sandy loam, 0 to 2 percent
slopes . ._._. 7,150 14 slopes . _________________ . _.___ 8,700 1.7
Adelzlphia fine sandy loam, 2 to 5 percent 5 650 5 Hollmdel fine sandy loam, 2 to 5 percent
slopes . . _. 5 . slopes . L L ... 3,050 .6
Adelphia fine sandy loam, clayey substra- Holmdel loamy sand, 0 to 5 percent slopes _ 4;250 .8
tum, 0 to 2 percent slopes .._..________ 960 .2 | Holmdel fine sandy loam, clayey substra-
Adelphia fine sandy loam, clayey substra- tum, 0 to 2 percent slopes ___._______. 1,150 2
tum, 2 to 5 percent slopes _.___..______ 460 .1 | Hoimdel fine sandy loam, clayey substra-
Adelphia loam, 0 to 2 percent slopes ___... 610 1 tum, 2 to 5 percent slopes _._______.___._ 1,250 2
Adelphia sandy clay loam, truncated ___... 550 .1 | Holmdel-Urban land complex __.________ 1,550 .3
Adelphia fine sandy loam, glauconitic vari- Keansburg fine sandy loam ..__._.._____ 2,300 4
Adarllt’h‘o 1%51) 2 perdcenlt slope? oonitie van - 2,140 4| Keyport loamy sand, 0 to 5 percent slopes . 210 Q)
epnia line sandy loam, glauconitic vari- Keyport fine sandy loam, 2 to 5 percent
ant, 2 to 5 percent slopes ... __.___._. 950 2 slopes - .. 680 1
ﬁ%uv;al }ang’ loa’gy -------------------- }g"‘fgg %g Keyport loam, 0 to 2 percent slopes _.____ 460 1
‘At uvial and, Sandy -----o-ooooooioooooo 43000 g5 | Keyport loam, 2 to 5 percent slopes ... 1,500 3
Sion sand . ...-- betratom T 2500 1 Keyport loam, 5 to 10 percent slopes .__._ 970 2
Atsion sand, loamy substratum _.__..__.. 127400 2‘2 Keyport loam, 10 to 15 percent slopes .. .. 950 2
Atsion fine sand ..._................_. ; g Keyport loam, 15 to 25 percent slopes _.__ 540 1
Atsion fine sand, loamy substratum __.__. 680 1 Klej sand, 0 to 4 percent slopes .. ... .. 4,950 9
Berryland sand ... . .. ... . .. _. 1,600 -3 | Klej sand, loamy substratum, 0 to 2 per-
Berryland fine sand -._.__. e 1,800 .3 cent slopes _.______.___.______._____.._ 440 1
Berryland mucky sand ._..._._____.____ 4,900 9 | Klej fine sand, 0 to 2 percent slopes _____ 3,650 a
Colemantown loam ... __._.______..____._ 4,600 .9 %resson Igamy sa(rild, ? to 3 gercen?f slopes . 620 1
Collington fine sandy loam, 0 to 2 percent resson fine sandy loam, to percent
slop%g S 3,900 g slepes T ] 2,300 4
Collington fine sandy loam, 2 to 5 percent Kresson loam, 0 to 8 percent slopes ___.__ 680 d
slopes . .. ... 7,000 1.3 | Lakehurst sand, 0 to 3 percent slopes ____| 34,800 6.6
Collington fine sandy loam, 5 to 10 percent Lakehurst sand, thick surface, 0 to 3 per-
slopes - . 1,300 2 cent slopes ... oo _..__ 10,100 1
Collington loam, 0 to 2 percent slopes ... 300 1| Lakehurst sand, loamy substratum, 0 to 3
Collington loam, 2 to 5 percent slopes _.. 350 1 percent slopes ______________.._____.__ 6,400 1.
Donlonton fine sandy loam, 0 to 8 percent Lakehurst fine sand, 0 to 8 percent slopes . 8,600 1
slopes - ... ... 540 .1 | Lakehurst ﬁnelsand, loamy substratum, 0 to
Donlonton loam, 0 to 3 percent slopes _.__ 2,250 4 3 percent slopes .. ____ ... __________._ 2,200
Downer loamy s,and, 0 to 2 percent slopes - 10,900 2.1 | Lakehurst-Lakewood sands, 0 to 5 percent
Downer loamy sand, 2 to 5 percent slopes . 6,100 1.2 slopes __ ... _.... 5,650 1
Downer loamy sand, 5 to 10 percent slopes 850 .2 | Lakehurst-Lakewood sands, loamy substra-
Downer loamy sand, gravelly substratum, tum, 0 to 5 percent slopes .___.________ 1,250
0 to 5 percent slopes .____._________._ 1,500 .3 | Lakewood sand, 0 to 5 percent slopes ___. 20,100 3
Downer loamy sand, loamy substratum, 0 86 %a]l:ewoog sang, ?Oto 1(1)5percent slt;pes e 2,§gg
to 2 percent slopes __._.__________..__. 0 2 akewood sand, to percent slopes - .
Downer sandy loam, truncated, 0 to 5 per- 9 - Lakewoo;i sand, thick surface, 0 to 5 per- 2 650
cent slopes .. ... .. . _...._.. 00 1 cent slopes _____._____________ . ___..
Evesboro sand, 0 to 5 percent slopes . ____. 13,200 2.5 | Lakewood sand, loamy substratum, 0 to 5 ,
Evesboro sand, 5 to 10 percent, slopes .| 640 11 Lcowood fine sand, 0'to 5 percont siopes | 4a00 |
trat t ) -- s
E‘;,e:}’cf;?t S:}’;ggs O?T}_’_?l_ﬂ_)?fa: _u_rtli____?_? 5,100 1.0 | Lakewood fine sand, loamy substratum, 0 to _
Evesboro fine sand, 0 to 5 percent slopes _. 7,600 1.5 5 percent slopes __.___________________ 1,250
Fallsngton fine sandy Joam .. 5| 0 || Yadeland dredged conrse material ... L100
allsington fine sandy loam, clayey sub- ) lged nine material ....._..
tratum - 800 2| Made land, sanitary fill ________________ 730
Freehold fine sandy loam, 0" to 2 percent MZ{;E‘:‘; fine sandy loam, 0 to 2 percent 420
slopes . ___.___. k A o Sopes oo
Freg}?old fine sandy loam, 2 to 5 percent 5,850 11 Malrlton fine sandy loam, 2 to 5 percent 1750
slopes . __ . .. ... 9,300 1.8 slopes .. .. . ... ,
Freehold fine sandy loam, 5 to 10 percent Marlton soils, 5 to 10 percent slopes ______ 200 ¢
SIOPES - - oo 1,850 4| Marsh, fresh water .. .. ___________. 280
Freehold fine sandy loam, 10 to 15 percent Marsh, tidal ... __.__.__._.._____. 9,500 1
SlOPES - o 1,300 8| Muek, shallow ____. . _________________. 16,600 3
Freehold fine sandy loam, 15 to 25 percent Ni)ionton fine sandy loam, 0 to 2 percent 215
slopes . ... 580 1 slopes ____________ i —eo. ,150
Freehold fine sandy loam, clayey substra- Nixonton fine sandy loam, 2 to 5 percent
tum, 2 to 5 percent slopes _ ... _..____._ 900 2 slopes . L. ... 620
Freehold loamy sand, 0 to 5 percent slopes 4,050 .8 | Nixonton loamy fine sand, 0 to 2 percent
Freehold loamy sand, 5 to 10 percent slopes 950 2 slopes . .. . . __________. 2,450
Freehold sandy loam, 5 to 10 percent slopes, Nixonton loamy fine sand, 2 to 5 percent
severely eroded __.________.___________ 1,150 2 slopes ... ... 460
F rse]((e)hold Sa“d% 103":!’ d10 to 15 percent 350 1 Pasquotank fine sandy loam _____________ 4,100
pes, severely eroded -....._________. . Pemberton sand, 0 to 5 percent slopes . __._ 5,250 1
Galestown sand, 0 to 5 percent slopes .__._ 13,000 2.5 | Pemberton sand, thick surface, 0 to 5 per-
Galestown sand, clayey substratum, 0 to 5 cent slopes _ .. _ . . ____________.______ 1,400
percent slopes .. _____________._____. 2,000 4| Pits, sand and gravel ___________________ 2,400
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Acres Percent Seil Acres Percent
Pits, clay and marl ____._________.____._ 500 .1 || Urban land, clayey __._._ . _______.______ 650 1
Pocomoke fine sandy loam _.__._.___.__. 6,600 1.8 || Urban land, sandy over clayey ..__.___.__ 2,450 5
Sandy land, ironstone _________._______. 310 .1 || Westphalia loamy fine sand, 0 to 2 percent
Sassafras loamy sand, 0 to 5 percent slopes 2,300 4 slopes - .o ... 410 1
Sassafras fine sandy loam, 0 to 2 percent Westphalia loamy fine sand, 2 to 5 percent
slopes ... 4,450 8 slopes - .. 760 1
Sassafras fine sandy loam, 2 to 5 percent Westphalia fine sandy loam, 0 to 2 percent
slopes .. iaalo_. 4,750 9| slopes _ .. ._. 620 1
Sassafras fine sandy loam, 5 to 10 percent Westphalia fine sandy loam, 2 to 5 percent
slopes .. eao._. 810 2 slopes .. ... 1,400 3
Sassafras fine sandy loam, clayey substra- Woodmansie sand, 0 to 5 percent slopes __ 15,300 2.9
tum, 0 to 2 percent slopes ___.__._____. 840 .2 [| Woodmansie sand, 5 to 10 percent slopes _. 1,150 2
Sassafras fine sandy loam, clayey substra- Woodmansie sand, firm substratum, 2 to 5
tum, 2 to 5 percent slopes _ .. ___.______ 2,300 4 percent slopes _______ .. ______________ 1,600 .3
Sassafras-Urban land complex ._.__.__.___ 1,050 .2 || Woodmansie sand, loamy substratum, 0 to
Sassafras-Urban land complex, clayey sub- 5 percent slopes ____. . ____ ... _._______ 4,400 8
strata ... ______ ... 740 .1 [ Woodstown loamy sand, 0 to 2 percent
Shrewsbury fine sandy loam ___ _______ _ 7,000 1.3 slopes - - . 4,300 8
Shrewsbury fine sandy loam, clayey sub- Woodstown loamy sand, loamy substratum,
stratom _.____ ... 1,200 2 0 to 2 percent slopes __._____________. 1,750 3
Shrewsbury loam ____..._________.__._. 890 .2 || Woodstown fine 'sandy loam, 0 to 2 percent
Shrewsbury sandy clay loam, truncated _._ 190 @) slopes _ . ... 4,700 9
Shrewsbury fine sandy loam, ironstone var- Woodstown fine sandy loam, 2 to 5 percent
lant ... 980 2 slopes - ... 1,060 2
Tinton sand, 0 to 5 percent slopes _.______ 2,600 b Wgodst?)“én ;‘me sandty }oam, clayey substra- 3.100 6
Tinton sand, 5 to 10 percent slopes _._... 360 1 um, U 10 2 percent slopes ..--.---..--.- ’ *
Tinton sand, thick surface, 0 to 5 percent Woodstown fine sandy loam, clayey sub-
slopes ! N p 3.850 7 stratum, 2 to 5 percent slopes _______. 2,800 b
_______________________________ , .
Urban land, sandy _______._____________. 11,900 2.3 Total .. _ el .. 2524,160 100.0

! Less than 0.1 percent.

*Mapping unit acreages have been adjusted to the official county land acreage of 524,160, but acreage of land and water
cbanges continually. Extensive acreage of Made land along the Delaware River has been made of what was recently river or
tidal marsh. At the same time, at Dredge Harbor and Burlington Island, the river is enlarged by dredging into the land.

is, nevertheless, listed in alphabetic order along with
the series.

An essential part of each soil series is the descrip-
tion of the soil profile, the sequence of layers begin-
ning at the surface and continuing downward to the
depth beyond which roots of most plants do not pene-
trate. Each soil series contains a short description of
the same profile that scientists, engineers, and others
can use in making highly technical interpretations.

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit is the capability
unit and woodland suitability group in which the map-
ping unit has been placed.

In this survey the management of soils by groups
called capability units is not discussed, but the system
of capability classification is explained in the section
“Use and Management of Soils.” In the section “De-
scriptions of the Soils,” each mapping unit suitable for
cultivation contains suggestions on how the mapping
unit can be managed. A table in the subsection “Use of
Soils as Commercial Woodland” groups the soils of the
county in woodland suitability groups and gives infor-
mation helpful in managing the soils for trees.

Many terms used in the soil descriptions and other
sections of this survey are defined in the Glossary at
the back of this soil survey and in the “Soil Survey
Manual” (24).

Adelphia Series

The Adelphia series consists of loamy soils that con-
tain moderate amounts of glauconite. These soils have
a fluctuating water table and are moderately well
drained and somewhat poorly drained. They are
nearly level or gently sloping.

In a typical profile the surface layer is dark gray-
ish-brown fine sandy loam about 10 inches thick. The
subsurface layer, about 4 inches thick, is light olive-
brown fine sandy loam. The subsoil is olive-brown,
distinctly mottled sandy clay loam about 16 inches
thick. It is underlain by alternating layers of olive-
gray, dark-olive, and yellowish-brown loamy sand and
sandy loam.

Adelphia soils are mostly associated with the Col-
lington, Shrewsbury, Keansburg, Holmdel, and Pem-
berton soils. Adelphia soils are below Collington soils,
are above Shrewsbury and Keansburg soils, and are in
about the same intermediate positions as are the
Holmdel and Pemberton soils.

Although Adelphia soils are moderately well
drained and somewhat poorly drained, in this county
they are moderately well drained in most places. In
undisturbed areas when rainfall is normal, the water
table generally begins to rise in October and reaches
its peak of about 2 feet from the surface in December.
It fluctuates near this peak until April, when it starts
to drop. From July to October the water table is below
a depth of 5 feet.
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Adelphia soils have moderately slow to moderate
permeability and are drained readily by open ditches
or underdrains. Surface drainage also is needed in
some areas. These soils have high or moderately high
available water capacity. Organic-matter content is
moderate, and the natural fertility is moderately high.
Added fertilizers do not leach readily. In unlimed
areas Adelphia soils are very strongly acid.

The native vegetation on Adelphia soils is a hard-
wood forest that consists mostly of red oak, white oak,
scarlet oak, black oak, hickory, beech, ash, yellow-pop-
lar, and sweetgum. In the lower areas pin and willow
oaks are also common. Sweetgum invades idle fields
and may occupy a site for many years before other
hardwoods become established.

About 80 to 90 percent of the acreage of Adelphia
soils has been cleared and drained for crops. In many
areas, however, drainage is not deep enough to permit
the use of modern farm machines. Better drainage is
needed for high-value crops than for general crops.
The crops grown on Adelphia soils include small
grains, corn, soybeans, hay, and pasture, which are
general crops, and tomatoes, potatoes, fruit, nursery
stock, and sod, which are high-value crops.

Typical profile of Adelphia fine sandy loam, 0 to 2
percent slopes, in a cultivated field 1 mile northwest of
Jacobstown:

Ap—0 to 10 inches, dark grayish-brown (2.5Y 4/2) fine
sandy loam; weak, fine, granular structure; fria-
ble; glauconite content low; abrupt, smooth bound-
ary; horizon 8 to 12 inches thick.

A2—10 to 14 inches, light olive-brown (2.65Y 5/6) fine sandy
loam; very weak, fine, granular structure; very
friable; glauconite content low; gradual, smooth
boundary; horizon 0 to 6 inches thick.

Bt—14 to 30 inches, olive-brown (2.6Y 4/4) sandy clay
loam; few, medium, distinct mottles of olive gray
(6Y 5/2) and yellowish brown (10YR 5/8) that in-
crease in number with depth; weak, medium, sub-
angular blocky structure; friable when moist,
hard when dry, sticky and plastic when wet; pores
common; sand grains bridged; glauconite content
moderate; mica common; clear, smooth boundary;
horizon 10 to 30 inches thick. :

C—30 to 60 inches, alternating layers of olive-gray (5Y
4/2) and dark-olive (6Y 3/3) and yellowish-brown
(10YR 5/8) loamy sand and sandy loam; brownish
layers mottled with gray; loamy sand is single
grain and loose; sandy loam is massive and fria-
ble; glauconite content moderate.

Adelphia soils contain varying amounts of rounded pieces
of quartzose gravel, Although this gravel is not abundant,
it is most common in the C horizon. Unplowed areas of
Adelphia soils have a very dark A1l horizon that is normally
about 4 inches thick. Where these soils are plowed, this ho-
rizon is destroyed and mixed with some of the A2 horizon to
make up the Ap horizon. The Ap horizon is 3 or 4 in value.
The A2 horizon is absent in some places.

The B horizon ranges from heavy fine sandy loam to fine
sandy clay loam. It contains many red or reddish-brown
iron concretions in many places, In some places iron-ce-
mented layers have formed at the line of contact between
the B horizon and the C horizon. These layers range from
% inch to 6 inches or more in thickness, and they are very
firm in places. The thinner B horizons commonly are in low
position where iron concretions and iron-cemented layers
are abundant. Mottles in the B horizon range from few to
many and from distinct to prominent. They range from 5Y
to 5YR in hue and from 2 to 8 in chroma.

Mottling in the Adelphia soils distinguishes them from

Collington soils. Adelphia soils are not so gray as the
Shrewsbury and Keansburg soils. They contain more glau-
conite and are more olive colored than the Holmdel soils,
and they have a thinner and finer textured surface layer
than the Pemberton soils.

Adelphia fine sandy loam, 0 to 2 percent slopes
(AaA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
small areas of other Adelphia soils and of Shrews-
bury, Collington, and Holmdel soils.

Subsurface drainage is needed to make this soil
suited to crops. Some areas, particularly where high-
value crops are grown, need surface drainage as well.
(Capability unit IIw-14; woodland suitability group
2wl)

Adelphia fine sandy loam, 2 to 5 percent slopes (AaB).
—The profile of this soil is similar to that described
as typical for the series. Included with this soil in
mapping are Collington, Holmdel, and other Adelphia
soils.

Use of this soil is limited by drainage and by sus-
ceptibility to erosion. Interceptor underdrains are ef-
fective in improving drainage in many places. Contour
farming may help in reducing the erosion hazard on
long slopes. (Capability unit IIw-14; woodland suita-
bility group 2wl)

Adelphia fine sandy loam, clayey substratum, 0 to 2
percent slopes (AcA).—This soil has a clayey substra-
tum, but otherwise its profile is similar to that de-
scribed as typical for the series. The substratum nor-
mally is at a depth of 40 to 60 inches but, in some
places, it is only 30 inches below the surface.

This soil is similar to Adelphia fine sandy loam, 0 to
2 percent slopes, in use and management for crops.
Underdrains normally should be installed on or above
the clayey layers. Ponds dug in this soil recharge
slowly, and some of them are extremely acid. (Capa-
bility unit IIw—14; woodland suitability group 2wl)

Adelphia fine sandy loam, clayey substratum, 2 to
5 percent slopes (AcB)—This soil has a clayey sub-
tratum, but otherwise its profile is similar to that de-
scribed as typical for the series. This clayey layer nor-
mally lies 40 to 60 inches below the surface.

Use of this soil is limited by drainage and by sus-
ceptibility to erosion. Drainage can be improved by in-
stalling underdrains, normally on or above the clayey
layers. Contour farming reduces the hazard of erosion
on long slopes. (Capability unit IIw-14; woodland
suitability group 2wl)

Adelphia loam, 0 to 2 percent slopes (AhA).—Except
for its loam surface layer, the profile of this soil is
similar to that described as typical for the series. This
soil warms more slowly in spring than Adelphia fine
sandy loam, 0 to 2 percent slopes, and it cannot be
worked so soon after rains. Also, it has a higher avail-
able water capacity, is subject to more severe frost
heave, and is not so well suited to vegetables that re-
quire much working of the soil. (Capability unit
IIw-18; woodland suitability group 2w1)

Adelphia sandy clay loam, truncated (Ak).—This soil

.has slopes of as much as 5 percent. Its profile is similar

to the part of a typical profile that is left after 1 foot of
material has been removed for use as topsoil. The sur-



BURLINGTON COUNTY, NEW JERSEY 11

face layer of this truncated soil is low in organic-mat-
ter content and contains more clay than the original
surface layer. Runoff and erosion are moderate. Most
gf this soil is within the Fort Dix Military Reserva-
ion.

This soil normally is seeded with a mixture of per-
ennial plants that provide food or cover for wildlife.
These plants add organic matter to the soil. (Capabil-
ity unit ITw-13; woodland suitability group 2w1l)

Adelphia Fine Sandy Loam,
Glauconitic Variants

These soils are moderately high in content of glau-
conite throughout the profile. Also, they have a subsoil
slightly finer textured and nearer the surface than
in the profile described as typical for the Adelphia se-
ries.

In a typical profile of a glauconitic variant, the sur-
face layer is a very dark grayish-brown fine sandy
loam about 10 inches thick. The subsoil is a light ol-
ive-brown heavy sandy clay loam that extends to a
depth of about 28 inches and is mottled with olive
gray in the lower part. The underlying material is
dark-olive stratified sandy loam containing thin iron-
cemented sheets. Although the surface layer and sub-
soil are moderately high in glauconite, the texture of
these layers is more like that in corresponding layers
of other Adelphia soils than like that in Kresson or
Marlton soils.

Natural drainage of the glauconitic variants is simi-
lar to that of normal Adelphia soils, but permeability
of the subsoil is slower. Also, the available water ca-
pacity is higher and natural fertility is slightly
higher.

These soils are similar to normal Adelphia soils in
natural vegetation and in use for farming.

Typical profile of Adelphia fine sandy loam, glau-
conitic variant, 0 to 2 percent slopes, 0.8 mile north-
west of Tilghmans Corner:

Ap—0 to 10 inches, very dark grayish-brown (2.5Y 3/2)
fine sandy loam; moderate, medium, granular
structure; friable; glauconite content moderately
high; abrupt, smooth boundary; horizon 8 to 12
inches thick.

B2—10 to 18 inches, light olive-brown (2.5Y 5/4) heavy
sandy clay loam; weak, medium, subangular blocky
structure; very friable when moist, slightly sticky
and plastic when wet; sand grains bridged with
clay; glauconite content moderately high; gradual,
smooth boundary; horizon 6 to 12 inches thick.

B3—18 to 28 inches, light olive-brown (2.5Y 5/4) heavy
sandy clay loam; common, medium, distinct mottles
of olive gray (5Y 5/2); weak, medium, subangular
blocky structure; very friable when moist, slightly
sticky when wet; sand grains bridged; yellowish-
red (BYR 4/6) iron concretions as much as one-
half inch in diameter; glauconite content moder-
ately high; gradual, smooth boundary; horizon 6 to
15 inches thick.

C—28 to 60 inches, dark-olive (5Y 3/8) sandy loam strati-
fied with reddish-brown (5YR 4/3), iron-cemented
layers 1 to 2 inches thick.

These soils have a darker A horizon than the normal
Adelphia soils. They lack the A2 horizon that commonly oc-
curs in the normal Adelphia soils. The B horizon is slightly
finer textured than that in the profile deseribed as typical

for the Adelphia series. The glauconitic variants, however,
are similar to the normal Adelphia soils in consistence and
in color, or they are more olive.

The C horizon of the glauconitic variant is darker colored
than that in normal Adelphia soils. The iron-cemented lay-
ers generally are between depths of 36 and 60 inches, but
they are closer than 36 inches from the surface in sloping
areas, The layers range from % inch to 6 inches or more
in thickness and from firm to extremely firm in consistence.
Because these layers are very slowly permeable, deep drain-
age is difficult to obtain.

The glauconitic variants are mostly associated with other
Adelphia soils and with Collington, Marlton, Kresson, and
Shrewsbury soils. Mottling in these variants distinguishes
them from the Collington soils. The variants do not contain
so much clay in the subsoil as do the Marlton and Kresson
soils, and they are not so gray as the Shrewsbury soils.

Adelphia fine sandy loam, glauconitic variant, 0 to
2 percent slopes (AnA).—This soil has the profile de-
scribed as typical for the Adelphia glauconitic variant.
Included with this soil in mapping are small areas of
other Adelphia soils and of Kresson, Marlton, and Col-
lington soils.

This soil warms somewhat late in spring, and it
dries slowly after heavy rains. Drainage needs are
similar to those of Adelphia fine sandy loam, 0 to 2

- percent slopes, and the same kinds of crops are grown.

éCapability unit IIw-14; woodland suitability group
wl)

Adelphia fine sandy loam, glauconitic variant, 2 to 5
percent slopes (AnB).—Runoff is more rapid on this
soil than on Adelphia fine sandy loam, glauconitic var-
iant, 0 to 2 percent slopes, and the hazard of erosion is
greater. Interceptor underdrains may be effective in
removing some of the excess water from this soil. (Ca-
pability unit IIw-14; woodland suitability group 2wl)

Alluvial Land

Alluvial land consists of areas where the soil mate-
rials are so variable that mapping units cannot be
placed in a series. Instead, the areas are described as
Alluvial land, loamy, and Alluvial land, sandy.

Alluvial land, loamy (Ao).—This land type consists of
stream deposits adjacent to meandering perennial
streams that are subject to stream overflow. Most
areas flood annually or several times a year, but a
small portion is high enough to escape the annual over-
flow. Along the main branches of the Rancocas Creek,
where the streams have cut deeply, the floodwaters
are confined by steep side slopes. But some streams,
such as Barkers Creek, are not confined and overflow
the nearby upland soils. The native vegetation is fast-
growing hardwoods consisting of yellow-poplar, red
oak, pin oak, white oak, willow oak, sweetgum, ash,
red maple, beech, boxelder, elm, and river birch.

Soil textures vary considerably according to the po-
sition of this land and the source of material. Al-
though the surface layer is sandy loam in most places,
there are areas where the sand components are domi-
nantly fine or where the texture may be as fine as clay
loam. In some places the soil is underlain by olive-col-
ored beds of sandy clay. Included with this land in
mapping are small areas of Muck.

The soil material ranges from black to gray to olive
to reddish brown. It is prominently mottled in some
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places but is not mottled in others. Cemented iron is in
forms ranging from small spherical concretions to 6-
inch layers of ironstone. Although most areas have
moderate to low glauconite content, glauconite is ab-
sent in some places and is in large amounts in other
places. In most places the soil materials are extremely
acid, but in some areas where the streams have cut
through the Vincentown Formation into the underly-
ing limy sand, the soil materials and water are nearly
neutral.

Alluvial land, loamy, is moderately well drained to
very poorly drained. Most of it is in low areas and is
subject to frequent flooding. In these low areas, the
water table is at the surface in winter and drops only
about a foot in summer. Some areas are flooded only
occasionally because they are several feet higher than
the lowest areas. In these higher areas the water table
is 2 or 3 feet from the surface in winter and drops
about a foot in summer.

Some of these higher areas have been cleared for
crops, though they are small and in places are sur-
rounded by low areas. At Ewansville and Lumberton
on the North and South Branches of the Rancocas
Creek, numerous houses have been built on these
higher areas, though they are subject to flooding. The
last major damaging flood was in 1940. At Mount
Holly, however, the channel has been widened, deep-
ened, and straightened to provide some flood protec-
tion below Ironworks Park Dam. (Capability unit
VIw-28; woodland suitability group 1wl)

Alluvial land, sandy (Ap).—This land consists mainly
of thick deposits of loose, coarse sand and gravel adja-
cent to the larger meandering perennial streams in the
outer Coastal Plain. Most of the land is subject to an-
nual flooding, and about 5 to 10 percent of the area is
subject to flooding every 5 to 10 years. Except for a
dark surface layer, the soil material has few well-de-
veloped horizon features.

This land is nearly level to gently sloping. The soil
material is black, dark brown, or very dark gray. In
some places it is mucky to a depth of a foot or more.
The underlying sand is grayish brown and contains a
considerable amount of rounded quartzose pebbles in
places. Because the streams are shallow in most
places, floodwaters spread rapidly to the adjacent
soils, where they deposit much debris.

Alluvial land, sandy, is mostly associated with At-
sion and Berryland soils and with Muck, and they are
included in mapped areas. Also included are sandy
soils that do not have an organic subsoil.

This land has a constantly high water table that is
controlled by the adjacent stream. This water table is
at the surface in winter and, except during extreme
drought, it drops only about a foot in summer. The
soil material is rapidly permeable, low in fertility, and
extremely acid. Where this land is drained, the availa-
ble water capacity is low in the sandy areas but is
high in the mucky areas. Frost heave is slight on the
sand and severe in mucky areas.

The native vegetation varies. Atlantic white-cedar
grows in the mucky areas, and pitch pine, red maple,
blackgum, gray birch, and bay magnolia grow in the
sandy areas.

Some of this land has been cleared and planted to
cranberries or blueberries. Water is impounded in
some areas. This land is suitable for dug ponds, but
there is an overflow hazard. (Capability unit VIw-28;
woodland suitability group 3wl)

Atsion Series

The Atsion series consists of poorly drained, dark-
gray sandy soils that formed on the borders of swamp
and the bottoms of some circular depressions in the
outer Coastal Plain, These soils are also on extensive
terraces adjacent to the Mullica, Batsto, and Wading
Rivers. The terraces contain numerous narrow and in-
termittent streambeds. Since these soils are nearly
level and in low positions, they receive runoff from the
slopes above.

A typical profile has a dark-gray sand plow layer
about 8 inches thick. The subsurface layer, about 10
inches thick, is light-gray sand. The subsoil extends to
a depth of about 86 inches and is weakly to strongly
cemented, very dark brown loamy sand in the upper 6
inches and very dark gray sand below. The sub-
stratum is brown loose sand.

Because of the high water table, Atsion soils warm
late in spring. Where drained, they have a low availa-
ble water capacity. When the water table is low
enough to permit percolation, permeability is moder-
ately rapid. These soils have moderate organic-matter
content and low fertility. Added fertilizers leach read-
ily. Since few areas have been limed, Atsion soils are
very strongly acid in most places.

When rainfall is normal, Atsion soils are saturated 6
to 8 months of the year. The water table starts to rise
in October, reaches its peak of about 1 foot from the
surface, and drops to about 2 feet below the surface by
the end of May. In some areas drained for blueberries,
the water level is 8 feet below the surface in summer.
In extremely dry summers, some drained areas have a
water table below 5 feet.

Native vegetation on Atsion soils is a stand of pitch
pine and scattered scrub oak trees and a dense under-
story of highbush blueberry, sheep laurel, sweet pep-
perbush, gallberry, and greenbrier.

Where they are drained, these soils are suited to
highbush blueberries and eranberries. Blueberries are
grown more extensively on Atsion soils than on any
other kind of soil in Burlington County.

In the management of Atsion soils for blueberries,
the water level in summer is controlled at about 2 feet
below the surface by subsurface irrigation and the use
of ditches. Also, the cropland is smoothed to prevent
surface ponding and to prepare the fields for the
heavy over-the-row harvesters.

Atsion soils are generally good sites for dug ponds,
but recharge may be slow in some areas where the
substratum is loamy.

Typical profile of Atsion sand in a blueberry field
that is 2.8 miles south of Speedwell and adjacent to
County Highway 563:

Ap—0 to 8 inches, dark-gray (10YR 4/1) sand, gray (10YR
5/1) when dry; single grain; loose; abrupt, wavy
boundary; horizon 6 to 10 inches thick.
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A2—8 to 18 inches, light-gray (10YR 6/1) sand, light-gray
(10YR 7/1) when dry; single grain; loose; abrupt,
wavy boundary; horizon 5 to 18 inches thick.

B2h—18 to 24 inches, very dark brown (7.5YR 2/2) loamy
sand, dark grayish brown (10YR 4/2) when dry,
single grain and massive; loose and discontinuous,
weakly to strongly cemented; diffuse, wavy bound-
ary; horizon 4 to 8 inches thick,

B3—24 to 36 inches, very dark gray (10YR 3/1) sand,
grayish brown (10YR 5/2) when dry; single grain;
loose; about 5 percent is rounded quartzose pebbles
as much as 2 inches in diameter; gradual, wavy
boundary; horizon 0 to 18 inches thick.

C—36 to 60 inches, brown (10YR 5/3) sand, grayish brown
(10YR 5/2) when dry; single grain; loose; about 5
percent is rounded quartzose pebbles.

In unplowed areas, the Al horizon of Atsion soils ranges
from 2.56Y to 10YR in hue, is 3 or 4 in value, and is 0 to 1
in chroma. Average thickness is 5 inches., The A2 horizon
ranges from 2.5Y to 6YR in hue, from 5 to 7 in value, and
is 1 or 2 in chroma.

The B2h horizon ranges from 10YR to 5YR in hue, is 2
or 3 in value, and is 1 or 2 in chroma. This horizon ranges
from loose to very firm in consistence. Cementation is
caused by organic matter. The B3 horizon is absent in some
places, but where present, it ranges from 3 to 5 in value
and from 1 to 4 in chroma,

The C horizon is 2.5Y or 10YR in hue, is 5 or 6 in value,
and ranges from 1 to 8 in chroma. In places the substratum
has numerous B2h layers, which are probably layers of bur-
ied soils. In some areas, the substratum is loamy. Where
these areas are extensive, the soil is mapped as Atsion
sand, loamy substratum.

Atsion soils have varying amounts of rounded quartzose
pebbles, especially in the C horizon and especially where the
soils are on river terraces.

Atsion soils are associated with Berryland and Lakehurst
soils and with Muck, shallow, and Alluvial land, sandy. At-
sion soils lack the very dark surface layer common to Ber-
ryland soils. They have a darker surface layer and a more
gray lower subsoil than the Lakehurst soils. Atsion soils
lack the black organic surface layer that commonly occurs

in Muck, and they have a dark-brown partly cemented B
horizon.

In Camden and Gloucester Counties the Atsion soils were
called Leon. They were renamed to distinguish them from
the Leon soils of the southern States, where they react dif-
ferently because of the warmer climate.

Atsion sand (At).—This soil is nearly level, and some
areas are flooded by adjacent streams when rainfall is
abnormally heavy. The profile of this soil is the one
described as typical for the series.

Included with this soil in mapping are small areas
of loamy sand or fine sand and of soils having a loamy
substratum. Also included are small areas of Berryland
and Lakehurst soils. Atsion sand generally is asso-
ciated with the Berryland and Lakehurst soils. It is in
an intermediate position higher than that of the Ber-
ry}imd soils but lower than that of the Lakehurst
soils.

About 10 percent of Atsion sand has been cleared
for blueberries or cranberries. Most of the remaining
acreage is in forest.

Where this soil is used for blueberries, a combina-
tion of ditches and underdrains normally is used to
lower and control the water level. When planning
draining and land grading, particularly where there
are inclusions of Muck or Berryland mucky sand, care
should be taken to allow for normal settling of the soil
and to prevent ditches from clogging (fig. 7). Protec-

Figure 7.—Loose sands clog the ditches where surface runoff is
permitted to overflow the banks. Blueberry field on Atsion sand.

. tion from wildfires is needed in wooded areas. (Capa-

bility unit Vw-22; woodland suitability group 3wl)

Atsion sand, loamy substratum (Au).—This soil
has underlying layers, normally below a depth of 40
inches, that are finer textured than the layers above
them. In most places these underlying layers are
sandy clay loam, but in some places they include heavy
sandy loam, sandy clay, or clay. Except for the under-
lying layers, this soil has a profile similar to the one
described as typical for the series. The water table in
this soil fluctuates more rapidly than that in Atsion
sand.

Included with Atsion sand, loamy substratum, in
mapping are some areas that have a loamy sand or
fine sand surface layer.

This soil is mostly woodland, which needs protection
from wildfires. Sites are suitable for dug ponds,
though the recharge rate is somewhat slower than for
ponds dug in Atsion sand. For blueberries, manage-
ment is about the same on Atsion sand, loamy sub-
stratum, as that described for Atsion sand. (Capabil-
ity unit Vw-22; woodland suitability group 8wl)

Atsion fine sand (Av).—This soil is fine sand to a
depth of 2 to 8 feet, but otherwise it has a profile simi-
lar to that described as typical for the series. Included
with this soil in mapping are small areas of Pasquo-
tank and Pocomoke soils.

This soil has a slightly higher available water ca-
pacity than Atsion sand. Drainage on Atsion fine sand
is difficult. When saturated, the fine sand flows so se-
verely that banks of ditches dug in it collapse. Mainte-
nance of ditchbanks is costly, and in places ditches
must be redug frequently. Most areas of this soil are
used as woodland and need protection from wildfires.
(Capability unit Vw-22; woodland suitability group
3wl)

Atsion fine sand, loamy substratum (Aw).—This soil
has finer textured underlying layers than the layers
above them. The underlying layers normally are at a
depth of 40 to 60 inches, but in some places they are
only 30 inches from the surface. These layers gener-
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ally are sandy clay loam, but in places they are sandy
loam, sandy clay, or clay. In most places these layers
are not thick, but in some places ponds dug to a depth
of 15 feet did not penetrate them. Except for these un-
derlying layers and the fine sand surface layer, this
soil has a profile similar to the one described as typical
for the series. Permeability is slower and the water
table fluctuates more rapidly in this soil than in At-
sion sand.

Most of Atsion fine sand, loamy substratum, :is
woodland, which needs protection from wildfires, This
soil is used and managed in about the same way as At-
sion fine sand. Ditch construction and maintenance are
difficult. (Capability unit Vw-22; woodland suitability
group 3wl) :

Berryland Series

The Berryland series consists of saturated sands
that have a very dark surface layer over a dark sub-
soil. The subsoil ranges from loose to very firmly ce-
mented, and the substratum is sandy. Berryland soils
are very poorly drained because they are in nearly
level areas such as marsh borders, swamp borders, or
the bottoms of circular depressions.

In a typical profile the surface layer is black sand
about 10 inches thick. The subsurface layer, about 6
inches thick, is gray sand. The subsoil is dark red-
dish-brown loamy sand about 8 inches thick. The sub-
stratum is grayish-brown sand.

In the very poorly drained Berryland soils, the
water table does not drop below 2 feet in summer
when rainfall is normal, and it is at the surface from
November through May. Unless the surface layer is
mucky or the underlying layers are clay, Berryland
soils have moderately rapid permeability. Permeabil-
ity of the subsoil is variable. This horizon is loose and
rapidly permeable in many places, but the loose and
rapidly permeable material is interspersed with firm
material that makes the soil similar to a sieve. Where
the subsoil is firm, permeability is slowed. The water
level, however, is held high by a deeper layer, which
in most places is clayey. Either open ditches or under-
drains can be used to lower the water table.

Because the subsoil varies in consistence, Berryland
soils can be drained readily but not uniformly. Where
they are drained, these soils have a low available
water capacity. Where the content of sand is low, as in
Berryland mucky sand, there is settling. These soils
have varying amounts of quartzose gravel. This gravel
is most abundant in the underlying layers where the
soils are on river or stream terraces. The organic-mat-
ter content of Berryland soils is high. Natural fertility
is low, and the soils are very strongly acid.

The native vegetation on Berryland soils is a forest
consisting of mostly pitch pine and of some scattered
Atlantic white-cedar, blackgum, red maple, and sweet-
bay. Normally, there is a dense understory of sweet
pepperbush, highbush blueberry, gallberry, and leath-
erleaf.

Less than 10 percent of the acreage of Berryland
soils has been cleared for farming. This is because
much of the soil is in public ownership as State forest,

Figure 8 —Planting on a newly constructed cranberry bog on
sandy Berryland soil.

or is in such low positions that drainage is difficult to
install and maintain. Cleared areas are used primarily
for blueberries and cranberries (fig. 8). Between 1850
and 1920 most areas were originally cleared for cran-
berries, and they were used for that purpose until
about 1930, when much of the area was planted to
blueberries. This trend was reversed around 1965,
when the change to water-harvesting cranberries
caused a revival of interest in improving cranberry
bogs or in building new ones.

Berryland soils are excellent sites for dug ponds,
but the recharge rate may be slow where the soils are
underlain by thick clay beds.

Typical profile of Berryland sand in a blueberry
field, 1 mile east of the place where County Highway
563 crosses the West Branch of Wading River about 6
miles south of Chatsworth:

Ap—0 to 10 inches, black (10YR 2/1) sand that has
bleached white grains scattered over the surface;
very weak, fine, granular structure; very friable;
very strongly acid; abrupt, smooth boundary; ho-
rizon 8 to 12 inches thick. .

A2—10 to 16 inches, gray (10YR 6/1) sand; single grain;
loose; very strongly acid; abrupt, wavy to irregu-
lar boundary; horizon 0 to 8 inches thick.

Bh—16 to 24 inches, dark reddish-brown (5YR 3/2) loamy
sand; massive, friable to firm; very strongly acid;
gradual, wavy boundary; horizon 4 to 12 inches
thick.

C—24 to 60 inches, grayish-brown (10YR 5/2) sand; single
grain; loose; rounded quartzose gravel as much as
2 inches in diameter make up 10 percent of hori-
zon; very strongly acid.

The A1l horizon is sand, fine sand, or mucky sand and
normally is about 10 inches thick. It is 2 or 3 in value and 1
or 2 in chroma. The A2 horizon is absent in many places;
where it oceurs, it is 5 or 6 in value.

The Bh horizon generally is loamy sand or sand that
ranges from 4 to 12 inches in thickness but has an average
thickness of about 8 inches. It ranges from 10YR to 5YR in
hue, is 2 or 3 in value, and generally is 2 in chroma. Con-
sistence ranges from loose to very firm within a few feet and
becomes harder when the soil dries. In most places cementa-
tion is caused by organic matter, but iron-cemented sand-
stone also forms in places.

A loose C horizon occurs in places and is not so dark as
the solum, It ranges from 4 to 6 in value and from 1 to 6 in
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chroma. In places the C horizon has numerous layers that
resemble the Bh horizon above. These layers appear to be
subsoil material that formed when the water levels were
lower, In places the C horizon has a strong hydrogen sulfide
odor. Some areas are underlain by clayey layers, normally
at depths below 50 inches.

Berryland soils occur most extensively just above the
tidal marshes in soil association 12, where drainage is
slowed by the' rise in stream level caused by the tides. They
are associated with Atsion, Muck, Alluvial land, sandy, and
Marsh, tidal. They normally occur above Muck and Alluvial
land, sandy, and below Atsion soils.

Berryland soils have a darker and thicker A1 horizon
than Atsion soils. They lack the organic layer that is com-
monly at a depth of more than 12 inches in Muck. They
have a prominent dark Bh horizon that generally is absent
in Alluvial land, sandy. Berryland soils lack the thick or-
ganie silts that are commonly in Marsh, tidal.

In Camden and Gloucester Counties these Berryland soils
were called St. Johns. They were renamed to distinguish
them from St. Johns soils of the southern States, where
they react differently because of the warmer climate.

Berryland sand (Bp).—This nearly level soil has the
profile described as typical for the series. Included
with this soil in mapping are areas that were cleared
for cranberries and blueberries and that were dis-
turbed somewhat by leveling and the construction of
ditches, dikes, and dams. Some cranberry bogs have
been sanded. Also included are Atsion soils and other
Berryland soils. Some areas just above the tidal flats
lack the typical dark-colored layer in the subsoil or
have a sandy loam subsoil.

Where used for cranberries or blueberries, this soil
must be drained. Both crops benefit from controlled
water levels and closely graded slopes that permit a
minimum of surface ponding. Cranberries need reser-
voirs and a canal system for water distribution. Blye-
berries need gates or boxes for controlling the water
level. (Capability unit Vw-26; woodland suitability
group 3wl)

Berryland fine sand (Bt).—Except that it has a fine
sand surface layer that extends to a depth of at least
30 inches in most places, the profile of this soil is simi-
lar to that described as typical for the series. This soil
is more slowly permeable than Berryland sand. Where
it is ditched, the saturated fine sand flows more
rapidly than sand, and maintenance of ditchbanks is
more difficult and costly.

Included with this soil in mapping are areas of At-
sion soils and of other Berryland soils. Also included
are some areas where the soil has been disturbed by
development for cranberry and blueberry production.

Where it is drained and leveled, and a water-level
control system is added, this soil is well suited to cran-
berries and blueberries. (Capability unit Vw-26;
woodland suitability group 8w1)

Berryland mucky sand (Bu).—Except that it has a
high percentage of finely divided organic matter
(muck) in the upper 6 to 12 inches, the profile of this
soil is similar to that described as typical for the se-
ries. Where it is cleared and drained for cranberries
or blueberries, this soil is subject to moderate subsid-
ence. It has a higher available water capacity and nat-
ural fertility than Berryland sand.

Included with this soil in mapping are Atsion soils
and other Berryland soils. Also included are areas
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where the soils have been altered considerably by the
development of cranberry or blueberry fields. o

Where there is no hazard of subsidence, this soil is
better suited to cranberries and blueberries than is
Berryland sand.

Draining and grading Berryland mucky sand for
blueberries or cranberries is difficult because of the
subsidence. Regrading and replanting may be needpd
in the worst areas. Many areas are so low that drain-
age is expensive and difficult. (Capability unit Vw-26;
woodland suitability group 3w1)

Colemantown Series

The Colemantown series consists of poorly drained,
dark-olive or dark greenish-gray soils that are promi-
nently mottled. The subsoil is highly glauconitic. Be-
cause the soils are nearly level and are in low posi-
tions, they receive much water as runoff and as under-
ground seepage from the slopes above. In places t}}ey
occupy headwaters of streams protected from flooding
by deep ditches. Because the soils are nearly level,
many separate properties may have to be crossed by
ditches before they fall enough to be effective.

In a typical profile the surface layer, about 10
inches thick, is greenish-gray mottled loam. The sub-
soil, which extends to a depth of 34 i_nches, is dark
greenish-gray mottled sandy clay loam in the upper 6
inches, dark greenish-gray sandy clay in the r_mddle,
and dark-olive clay loam below a depth of 24 inches.
The underlying material is alternating layers of
dark-olive mottled clay loam and sandy loam. i

In their natural condition, Colemantown soils con-
tain free water 8 to 10 months of the year. The sur-
face layer is ponded; the substratum is saturated,.bqt
the subsoil does not become saturated. The subsoil is
so slowly permeable that, in places, water occurs both
above and below it. Where the water below the subsoil
is under pressure, it rises when the subsoil is pune-

Figure 9-—Land smoothing is effective in removing the perched
surface water on Colemantown loam.
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tured. This happens when building excavations reach
the substratum:

These soils need surface and substratum drainage if
they are to be farmed (fig. 9). Although underdrains
work too slowly to be of much benefit to the surface
layer, either underdrains or open ditches can be used
to drain the substratum.

Colemantown soils have a high available water ca-
pacity. Organic-matter content and natural fertility
are high. Fertilizers do not leach readily. Because they
drain so slowly, these soils warm late in spring. In
many places Colemantown soils are in frost pockets.
The soils generally are very strongly acid and require
large amounts of lime. In places, however, the sub-
stratum is only slightly acid or nearly neutral.

The native vegetation on Colemantown soils is a
hardwood forest consisting of mostly pin oak, willow
oak, swamp white oak, southern red oak, sweetgum,
beech, white ash, hickory, elm, red maple, and black-
gum trees. The understory of arrowwood, spicebush,
and poison-ivy is dense. Sweetgum trees invade fields
left idle and grow for more than 50 years before other
hardwoods become established.

About three-fourths of the acreage of Colemantown
soils has been cleared for crops. Adequate drainage
and ditch maintenance are of the utmost importance.
Since this maintenance depends on many property
owners, it often is not kept up. When this happens,
farming is abandoned and the areas revert to forest.

These soils are suitable for dug ponds, though re-
charge rates are slow in places. Where they are not
too acid, the ponds are excellent for fish.
~ Typical profile of Colemantown loam in a formerly
plowed field adjacent to the Medford Public Hunting
Tract:

Ap—0 to 10 inches, dark greenish-gray (5GY 4/1) heavy
loam; common, fine, prominent mottles of strong
brown (7.5YR 5/8) and few, fine, yellowish-red
(6YR 4/8) mottles; moderate, medium, granular
structure; friable, sticky and plastic when wet;
a}l:rl}(pt, smooth boundary; horizon 8 to 12 inches
thick.

Blg—10 to 16 inches, dark greenish-gray (6GY 4/1) sandy
clay loam; common, fine and medium, prominent
mottles of strong brown (7.5YR 5/8) in ped interi-
ors; moderate, medium, subangular blocky struc-
ture; friable, sticky and plastic when wet; glau-
conite content high; clear, smooth boundary;
horizon 4 to 10 inches thick.

B2tg—16 to 24 inches, dark greenish-gray (6GY 4/1) sandy
clay; common, fine and medium,-prominent mottles
of yellowish brown (10YR 5/8) in ped interiors;
moderate, medium, subangular blocky and angular
blocky structure; friable, sticky and plastic when
wet; clay films of dark greenish gray; few iron
concretions; glauconite content high; gradual,
smooth boundary, horizon 8 to 18 inches thlck

B3—24 to 34 inches, dark-olive (6Y 3/3) clay loam; weak,
moderate, subangular blocky structure; friable.
sticky and plastic when wet; sand grains coated
with eclay; glauconite content high; gradual,
smooth boundary; horizon 6 to 18 inches thick.

C1—34 to 50 inches, dark-olive (5Y 2/3) alternating layers
of clay loam and sandy loam; few, medium and
coarse, distinct mottles of very dark graylsh brown
(10YR 3/2); massive; friable, sticky and plastic
when wet; sand grains coated 'with clay; glaucon-
ite content very high; gradual, smooth boundary.

C2—50 to 60 inches, dark-olive (bY 2/3) alternating layers

of sandy loam and sandy clay loam; massive; fria-
ble, sticky and plastic when wet; few concretions
as much as 1 inch in diameter; glauconite content
very high.

The Ap horizon is 5Y or 6GY in hue, ranges from 2 to 4
in value, and is 1 or 2 in chroma. Mottles are 10YR to 5YR
in hue, 4 or 5 in value, and 8 in chroma. The undisturbed
soil has an A1l horizon 4 to 8 inches thick, which is mixed
with the underlying layer where the soil is plowed.

The B horizon is 5GY or 5Y in hue, 8 or 4 in value, and
ranges from 1 to 4 in chroma. Mottles in the B horizon
range from 10YR to 7.5YR in hue, are 5 in value, and
range from 6 to 8 in chroma. The B horizon generally is
sandy clay, clay, or heavy clay loam, but commonly it is
sandy clay loam in the upper part.

In most places the C horizon consists of stratified layers
of dark-olive sandy loam to clay loam containing mottles.

Colemantown soils are associated mostly with Kresson,
Marlton, Adelphia, and Holmdel soils. Colemantown soils
occur in lower positions than these associated soils and are
more poorly drained. They are more gray or darker than
Kresson and Marlton soils. They contain more glauconite
and have a finer textured B horizon than the Adelphia and
Holmdel soils. Although they have a finer texture, are green-
er, and have a more glauconitic B horizon, Colemantown
soils are somewhat similar to the Shrewsbury and Keans-
burg soils.

Colemantown loam (Cm).—This soil hag the profile
described as typical for the series. Included with this
soil in mapping are areas of clay loam and small areas
that have a very dark surface layer 6 or 8 inches
thick. Also included are some extensive flats north of
Woodlane that are not consistently highly glauconitic.
Although the soils in these areas are browner in the
surface layer and subsoil than Colemantown loam,
they have a fine, mostly clay subsoil and they behave
like Colemantown loam. These areas appear to be
Pleistocene lake deposits of material from the Horn-
erstown marl and the Woodbury and Merchantville
clay Formations. (Capability unit IITw-20; woodland
suitability group 3w2)

Collington Series

The Collington series consists of well-drained,
loamy soils that contain moderate amounts of glaucon-
ite. The subsoil contains more clay than the surface
layer, and it is generally olive brown. These soils
occur in high positions and have slopes of as much as
10 percent. They formed in marine deposits.

In a typical profile the surface layer is dark gray-
ish-brown fine sandy loam about 10 inches thick. The
subsurface layer is light olive-brown fine sandy loam
about 4 inches thick. The subsoil is olive-brown loam
that extends to a depth of about 88 inches. It crumbles
easily under slight hand pressure when moist. The
substratum consists of stratified yellowish-brown
loamy sand and sandy loam.

Collington soils have a high available water capac-
ity and moderate organic-matter content. Permeability
is - moderately slow in the subsoil and moderate in the
substratum. These soils are moderately high in fertil-
ity, and they respond well to added fertilizer. Except
where they have been limed, these soils are very
strongly acid. The lesser slopes are well suited to irri-
gation, and most high-value crops are irrigated.

Native vegetation is a hardwood forest that consists
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of red oak, yellow-poplar, hickory, ash, and beech
and an understory of viburnums. Most of the acreage
of Collington soils has.been cleared for crops. These
soils are well suited to fruit, vegetables, corn, small
grains, soybeans, hay, and pasture. Most of the pota-
toes in the county are grown on these soils.

Typical profile of Collington fine sandy loam, 0 to 2

percent slopes, in a cultivated field 1 mile north of Ja-
cobstown : C

Ap—0 to 10 inches, dark grayish-brown (2.5Y 4/2) fine
sandy loam; weak, fine, granular structure; fria-
ble; glauconite common; clear, smooth boundary;
horizon 8 to 14 inches thick.

to 14 inches, light olive-brown (2.5Y 5/6) fine

sandy loam; very weak, fine, granular structure;

very friable; glauconite and mica common; clear,
smooth boundary; horizon 0 to 8 inches thick.

B1—14 to 20 inches, olive-brown (2.5Y 4/4) loam; weak,
medium and coarse, subangular blocky structure;
friable, slightly sticky and plastic when wet, hard
when dry; sand grains bridged; pores common,
glauconite and mica common; gradual, smooth
boundary; horizon 0 to 8 inches thick.

B21t—20 to 32 inches, olive-brown (2.5Y 4/4) heavy loam;
moderate, medium and coarse, subangular blocky
structure; friable, sticky and plastic when wet,
hard when dry; pores common; thin patchy clay
films on ped faces; glauconite content moderate;
mica common; gradual, smooth boundary; horizon
12 to 24 inches thick.

B22—32 to 38 inches, olive-brown (2.5Y 4/4) loam; weak,
medium, subangular blocky structure; friable,
sticky and plastic when wet; sand grains bridged ;
glauconite content moderate; clear, smooth bound-
ary; horizon 0 to 10 inches thick.

C—38 to 60 inches, yellowish-brown (10YR 5/6) layers of
loamy sand and sandy loam; single grain or mas-
sive; loose or very friable; mica and glauconite
content moderate.

A2—10

In the higher positions in the county, these soils have a
more oxidized and redder profile than in the typical one.

Small amounts of quartzose gravel that were deposited by
glacial melt water occur in places.

The B horizon ranges from heavy sandy loam to sandy

clay loam, It ranges from 1 to 3 feet in thickness, but aver-
age thickness is 1% to 2 feet.

These soils are associated mostly with Adelphia, Free-
hold, and Marlton soils. Collington soils lack the mottling
that commonly occurs in Adelphia soils and the dark-olive
sandy clay subsoil that commonly occurs in Marlton soils.
They have a higher glauconite content than Freehold soils.

Collington fine sandy loam, 0 to 2 percent slopes
(CnA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
small areas of Adelphia soil that are less well drained
than this soil. Where high-value crops are grown in
these included areas, spot drainage or surface drain-
age may be needed.

This Collington soil is well suited to all Crops grown
in the area and requires no special management. (Ca-
pability unit I-5; woodland suitability group lol)

Collington fine sandy loam, 2 to 5 percent slopes
(CnB).—The profile of this soil is similar to that de-
scribed as typical for the series. Where this soil is
farmed, the hazard of erosion is moderate. Erosion is
controlled by the use of cover crops, contour farming,
or stripcropping. (Capability unit Ile-5; woodland
suitability group 1o01)

Collington fine sandy loam, 5 to 10 percent slopes
(CnC).—Except that the surface layer is only about 9

inches thick, the profile of this soil is similar to that
described as typical for the series.

Where this soil is farmed, the erosion hazard is se-
vere. In places, erosion has exposed some of the sub-
soil. To reduce the erosion hazard, gullies need to be
filled and contour strips, terraces, and grassed water-
ways may be needed. Where apples are grown, a per-
manent grass sod should be established. (Capability
unit I1le-5; woodland suitability group lo1)

Collington loam, 0 to 2 percent slopes (CoA).—Except
that the surface layer of this soil contains a little more
clay and less sand, the profile of this soil is similar to
that described as typical for the series. This soil
warms a little more slowly in spring than Collington
fine sandy loam, 0 to 2 percent slopes. Also, it has a
slightly higher available water capacity and is a little
more subject to frost heave. Included with this soil in
mapping are small areas of Adelphia soils that may
need spot drainage or surface drainage.

This Collington loam is suited to all crops grown in
the area. (Capability unit I-4; woodland suitability
group lol) ‘

Collington loam, 2 to 5 percent slopes (CoB).—Except
that it has a loam surface layer, the profile of this soil
is similar to that described as typical for the series.
The hazard of erosion is moderate.

Management practices, such as the use of cover
crops, contour farming, or stripcropping, are needed
to control erosion where this soil is farmed. (Capabil-
ity unit IIe~4; woodland suitability group lol)

Donlonton Series

The Donlonton series consists of somewhat poorly
drained, nearly level soils that contain small amounts
of glauconite. These soils have a moderately fine tex-
tured subsoil. They normally are below Keyport soils
and above the Colemantown and Shrewsbury soils.
Donlonton soils receive runoff and substratum _water
from the slopes above. They formed primarily in soil
material weathered from the Merchantville and Wood-
bury Formations, but in many places this material was
transported downslope before Donlonton soils formed.

In a typical profile the plow layer is dark-brown
loam about 10 inches thick. The subsoil is clay loam
that extends to a depth of about 36 inches. It is dark
yellowish brown to a depth of 28 inches and dark gray
below. The subsoil is mottled throughout. The sub-
stratum is brown sandy loam to a depth of 48 inches
and dark-gray clay loam below. It is distinetly mottled
in the upper part and faintly mottled in the lower

art.

P Donlonton soils are slowly permeable and have a
high available water capacity. Few areas are irri-
gated. Excess water occurs in the surface layer and
also in the substratum where it contains sandy layers.
Water accumulates on the surface in December ar}d
lasts until April, but it does not saturate' the subsoil.
Because Donlonton soils warm late in spring and can-
not be worked soon after rains, they need surface
drainage (fig. 10). )

Donlonton soils are moderate in organic-matter con-
tent and fertility. Added fertilizers do not leach read-
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Figure 10.—Surface drainage of Donlonton loam, 0 to 3 percent
slopes, prevents ponding and loss of crops.

ily. Since these soils are very strongly acid, they need
large additions of lime.

The native vegetation is a hardwood forest. Pin oak,
willow oak, and swamp white oak are the main trees,
but there are also scattered hickory, ash, beech, yel-
low-poplar, and sweetgum.

In most places the Donlonton soils have been cleared
for crops. The main crops are corn, small grains, soy-
beans, hay, and pasture, but late-planted vegetables are
grown in some places. :

Typical profile of Donlonton loam, 0 to 3 percent
slopes, in a formerly cultivated field 0.2 mile north of
Woodlane Road opposite the brickyard road in Wil-
lingboro Township:

Ap—0 to 10 inches, dark-brown (10YR 4/3) loam; moder-
ate, medium, crumb structure; friable, slightly
sticky and slightly plastic when wet; many fine
and medium pores; glauconite content low; abrupt
smooth boundary; horizon 8 to 12 inches thick.

B2t—10 to 28 inches, dark yellowish-brown (10YR 4/4) clay
loam, yellowish brown (10YR 5/6) when crushed;
few to many, fine, faint and distinct mottles of
dark clay (10YR 4/1), dark brown (7.5YR 3/2),
strong brown (7.5YR b5/6) in ped interior; pris-
matic and moderate, coarse, angular blocky or sub-
angular blocky structure; firm or very firm when
moist, plastic when wet, very hard when dry;
many fine pores; thin patchy clay films on ped
faces; about 1 percent is rounded quartzose peb-
bles as much as 2 inches in diameter; glauconite
content low; brown coats on weathered glauconite
grains; abrupt, smooth boundary; horizon 10 to 30
inches thick.

B3—28 to 36 inches, dark-gray (10YR 4/1) clay loam, yel-
lowish brown (10YR 5/6) when crushed; many,
medium, prominent mottles of yellowish brown
(10YR 5/8) and strong brown (7.5YR 5/8) in ped
interiors; weak, medium, subangular blocky struc-
ture; friable, sticky and plastic when wet; many
fine pores; about 1 percent is rounded quartzose
pebbles as much as 2 inches in diameter; mica and
glauconite content low; glauconite grains weath-
ered brown; abrupt smooth boundary; horizon 6 to
20 inches thick.

C1—36 to 48 inches, brown (10YR 5/8) sandy loam; com-
mon, medium, distinct mottles; massive; friable; 1
to b percent is rounded quartzose pebbles as much
as 2 inches in diameter; glauconite content low;
ab}'upt, smooth boundary; horizon 0 to 18 inches

thick.
I1C2—48 to 60 inches, dark-gray (10YR 4/1) clay loam;
few, fine, faint mottles; massive; firm when moist,

plastic when wet, hard when dry; iron-cemented
sheets in cracks; mica content low; glauconite con-
tent low.

Rounded pieces of quartzose gravel may occur in varying
amounts in any horizon except the underlying clay layer.
These pieces are normally less than 3 percent of the hori-
zon.

Wooded soils have a dark A1l horizon about 4 inches
thick. Where plowed, this horizon is mixed with the under-
lying horizon to form the Ap horizon. The Ap horizon is 3
or 4 in value and 2 or 3 in chroma. A yellowish-brown A2
horizon occurs in places.

The B horizon is dominantly clay loam, but it includes
clay, silty clay, and sandy clay in places. It ranges from
10YR to 7.5YR in hue, is 4 in value, and ranges from 1 to 4
in chroma. Mottles are 10YR or 7.5YR in hue. They range
from 3 to 5 in value and from 1 to 6 in chroma.

The C horizon ranges from 10YR to 5Y in hue, from 3 to
5 in value, and from 1 to 6 in chroma. Texture ranges from
sandy loam to clay. Because the finest texture generally is
directly below the solum, free percolation is prevented.
Where sandy layers are present, they become saturated and
water moves laterally over the underlying layer.

Donlonton soils are associated mostly with Keyport, Cole-
mantown, and Shrewsbury soils. Mottles are closer to the
surface in Donlonton soils than in Keyport soils. Donlonton
soils are not so olive or so gray as Colemantown or Shrews-
bury soils.

Donlonton fine sandy loam, 0 to 3 percent slopes
(DeB).—This soil has a surface layer of fine sandy
loam about 14 inches thick; otherwise its profile is
similar to that described as typical for the series. Be-
cause of the fine sandy loam surface layer, this soil
warms early and is easy to work. It is better suited to
vegetables than Donlonton loam, 0 to 8 percent slopes.
In many areas, however, surface drainage is needed to
prevent ponding. (Capability unit IIw-12; woodland
suitability group 2w1)

Donlonton loam, 0 to 3 percent slopes (DIA).—This
soil has the profile described as typical for the series.
Included with this soil in mapping are areas of Keys-
port, Holmdel, and Shrewsbury soils. The Donlonton
loam warms slowly and cannot be worked for some
time after heavy rains. (Capability unit ITw-11;
woodland suitability group 2wl) ‘

Downer Series

The Downer series consists of well-drained soils
that, in most places, have a light sandy loam subsoil
over a sandier substratum. The subsoil contains no
glauconite. The most extensive Downer soils are
nearly level and gently sloping, but in about 5 percent
of the acreage slopes are 5 to 10 percent. Downer soils
are moderately shallow over sandy underlying mate-
rial (I1C horizon).

In a typical profile the surface layer is dark gray-
ish-brown loamy sand about 10 inches thick. The sub-
surface layer is yellowish-brown loamy sand about 7
inches thick. The subsoil is yellowish-brown light
sandy loam that extends to a depth of about 28 inches.
The underlying layers are brownish-yellow stratified
sand and loamy sand.

Downer soils are moderately permeable and have a
low available water capacity. They seldom, if ever,
contain excess or free water. They are low in organic-
matter content and fertility. Because added fertilizers
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leach readily, raising fertility is difficult. Downer soils
warm early and are easily worked. Extensive exposed
areas are subject to soil blowing.

The native vegetation on Downer soils is a hard-
wood forest that consists mostly of black oak, white
oak, scarlet oak, chestnut oak, and hickory and scat-
tered pitch, shortleaf, and Virginia pines. Where wild-
fires have been common, the proportion of pitch pine
is higher and the scarlet oak is missing. Where wild-
fires have been severe, the stand is mostly pitch pine,
scrub oak, blackjack oak, and black oak.

The most extensive areas of Downer soils that have
been cleared for farming are near Tabernacle and
Indian Mills. Some acreage was cleared at Tylertown,
but this has mostly reverted to forest. Pines seed read-
ily in areas left idle.

Except where management is good, Downer soils
are not well suited to crops. They are poorly suited to
hay, pasture, and corn. High-value crops need irriga-
tion. Irrigated sweet corn and other early vegetables
are commonly grown. These soils are fairly well suited
to nonirrigated sweet potatoes, pumpkins, and canta-
loupes if rainfall is normal. Downer soils are very
strongly acid and require additions of lime at short
intervals. '

Typical profile of Downer loamy sand, 0 to 2 percent
slopes, in an abandoned field about 1.4 miles south of
State Route 70 at Burrs Mill;

Ap—~0 to 10 inches, dark grayish-brown (10YR 4/2) loamy
sand; very weak, fine, granular structure; very
friable; roots abundant; abrupt, smooth boundary;
horizon 7 to 12 inches thick.

A2—10 to 17 inches, yellowish-brown (10YR 5/6) loamy
sand; very weak, fine, granular structure; very
friable, nonsticky, roots abundant; very few peb-
bles; gradual, smooth boundary; horizon 4 to 10
inches thick.

B2t—17 to 28 inches, yellowish-brown (10YR 5/4) light
sandy loam; very weak, fine and medium, subangu-
lar blocky structure; very friable, nonsticky, non-
plastic; roots common; pores common; clay bridges
on sand grains common; abrupt, wavy boundary;
horizon 9 to 20 inches thick.

IIC—28 to 60 inches, stratified brownish-yellow (10YR 6/6)
coarse sand containing discontinuous layers of
loamy sand; sand is single grain, loose, and non-
sticky; loamy sand is massive and friable or firm;
10 to 15 percent of horizon is rounded quartzose
pebbles less than 1 inch in diameter.

The solum of Downer soils ranges from 20 to 32 inches in
thickness. Wooded soils have a very dark A1l horizon about
4 inches thick and a bleached A2 horizon about 4 inches
thick. Where the soil is plowed, the A1 and A2 horizons are
mixed to form the Ap horizon. This Ap horizon is 2.5Y in
hue in places.

The B horizon normally does not contain much more clay
than the A horizon, though the clay increase in the B hori-
zon is more apparent where the surface layer is loamy
sand. The B horizon is 10YR in hue, 5 in value, and 4 or 6
in chroma.

The IIC horizon is sand or gravelly sand in most places.
Discontinuous layers of sandy loam weakly cemented by
iron are common, especially where the IIC horizon reaches
the water table. Where gravel makes up 50 percent or more
of this horizon, the area is mapped separately.

Downer soils are associated mostly with Sassafras, Eves-
boro, Woodmansie, and Woodstown soils. The subsoil of
Downer soils is coarser textured than that of the Sassafras
soils and finer textured than that of the Evesboro soils. The
Downer soils lack the thick, bleached, gray A2 horizon of

the Woodmansie soil and the mottling that is common in the
Woodstown soil.

Downer loamy sand, 0 to 2 percent slopes (DoA).—
This soil has the profile described as typical for the se-
ries. Included with this soil in mapping are small
areas of Sassafras, Evesboro, Woodstown, and Wood-
mansie soils and of Downer soils that have slopes of
more than 2 percent. Also included, near Tabernacle,
Indian Mills, and Mount, are soils that contain consid-
erable fine sand and have a better available water ca-
pacity than Downer loamy sand, 0 to 2 percent sl_opes.
Small included areas of sandy loam also have a higher
available water capacity.

Most of this Downer loamy sand is woodland that
needs protection from wildfires. Also needed in exten-
sive exposed areas is protection from soil blowing.
Windbreaks, cover crops, and stripcropping are used
for this purpose. (Capability unit IIs-6; woodland
suitability group 301)

Downer loamy sand, 2 to 5 percent slopes (DoB).—
This soil has a profile similar to that described as typi-
cal for the series. Where this soil is farmed and slopes
are long, the hazard of erosion is moderate. Cover
crops and contour farming have been used to control
erosion. Most of this soil is woodland that needs pro-
tection from wildfires. (Capability unit IIs~-6; wood-
land suitability group 301)

Downer loamy sand, 5 to 10 percent slopes (DoC).—
This soil has a profile similar to that described as typi-
cal for the series, but in areas cleared for farming,
some fields are gullied or have had gullies filled with
material from adjacent soils. .

Most of this soil is woodland that needs protection
from wildfires. In cultivated areas, runoff is rapid and
the hazard of erosion is severe. Contour farming and
diversion terraces are used to reduce erosion. (Capa-
bility unit IIIe-6 ; woodland suitability group 301)

Downer loamy sand, gravelly substratum, 0 to 5 per-
cent slopes (DpB).—The gravelly substratum of this
soil is at least 2 feet thick and at least 50 percent
gravel. The gravel consists of rounded quartzose peb-
bles that are mostly less than 2 inches in diameter.
Except for this gravelly layer, this soil has a profile
similar to that described as typical for the series. )

Most of this soil is woodland that needs protection
from wildfires. Few areas have been cleared for farm-
ing. In cultivated areas the longer slopes need protec-
tion against erosion. Protection against soil blowing is
needed where exposed fields are extensive. Some areas
of this soil may be suitable as sources of gravel for
local use. (Capability unit IIs~6; woodland suitability
group 3o01)

Downer loamy sand, loamy substratum, 0 to 2 per-
cent slopes (DrA).—Except that the subtratum has
finer textured layers, this soil has a profile similar to
that described as typical for the series. The finer tex-
ture in the substratum generally is at a depth of 40 to
60 inches, but in places it is only 30 inches below the
surface. In most places this substratum is sandy clay
loam. Although this layer increases the available
water capacity, only deep-rooted plants benefit from
the increase. Permeability of the loamy substratum is
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moderate in most places; but it ranges to slow in
places. ,

Included with this soil in mapping are areas of Sas-
safras, Woodstown, and Woodmansie soils. Also in-
cluded are Evesboro and Lakewood soils that have a
loamy substratum and small areas of Downer loamy
sand, 5 to 10 percent slopes. In a few included areas
the substratum is sandy clay or clay.

This soil is mostly woodland that needs protection
from wildfires. Few areas have been cleared for farm-
ing. (Capability unit IIs-6; woodland suitability
group 301)

Downer sandy loam, truncated, 0 to 5 percent slopes
(DsB).—About 12 to 14 inches of the original surface
layer of this soil has been removed for use as topsoil,
and the former subsoil is now at the surface. Except
for this truncated surface layer, this soil has a profile
similar to that described as typical for the series. In
Burlington County this soil occurs only within Fort
Dix Military Reservation.

Because erosion is a severe hazard, areas not pro-
tected are seeded with perennial grasses and leg-
umes. Seeded areas are fertilized heavily to produce a
good cover and to increase the organic matter in the
surface layer. In some places this soil is used for
plants that provide food and cover for wildlife. (Capa-
bilit unit I1le-6; woodland suitability group 8o0l)

Evesboro Series

The Evesboro series consists of deep, loose, exces-
gsively drained sands. Where the surface layer is
bleached, it is gray and less than 6 inches thick. Eves-
boro soils are in high positions and are mainly nearly
level or gently sloping, but slopes are as much as 10
percent in some places.

In a typical profile of a wooded soil, the surface is
covered with about 1 inch of organic matter and
grains of quartz. The surface layer is gray sand about
3 inches thick over yellowish-brown sand that extends
to a depth of about 26 inches. The substratum is strat-
ified yellowish-brown sand and loamy sand.

Evesboro soils are rapidly permeable in most places,
but they have moderately rapid permeability where
the surface layer is fine sand. Evesboro soils have a
low available water capacity. They are very strongly
acid, low in fertility, and low in content of organic
matter. Added fertilizers leach readily. These soils
warm quickly early in spring and are easily worked.
They are so hot in summer that they scald some vege-
tables. If left idle, they are subject to soil blowing.

The native vegetation is a forest of mixed oaks and
pitch pine. Where wildfires have been severe, the
forest consists of pitch pine, scrub oak, and blackjack
oak. Pines generally seed naturally in cleared areas
left idle.

Few areas of these soils have been cleared for farm-
ing. They are too droughty to be suitable for most
crops, though peaches, sweetpotatoes, and small
f.ruits are grown on Evesboro soils in adjacent coun-

ies.

Typical profile of Evesboro sand, 0 to 5 percent
slopes, in a predominantly oak stand in the western
side of Lebanon State Forest near Deep Hollow:

O0—1 inch to 0, very dark brown (10YR 2/2) matted or-
ganic matter and individual grains of clean quartz.

A1—0 to 8 inches, gray (10YR 5/1), clean sand; single
grain; loose; clear, wavy boundary; horizon 2 to 6
inches thick.

A3—3 to 26 inches, yellowish-brown (10YR 5/4) sand; sin-
gle grain; loose; particles coated; about 2 percent
of horizon is rounded quartzose pebbles that are as
much as 2 inches in diameter in the lower part;
c}llea;, smooth boundary; horizon 6 to 30 inches
thick.

C—26 to 60 inches, alternating layers of yellowish-brown
(10YR 5/6) sand and loamy sand; single grain ex-
cept for thin massive layers; loose except for thin
friable layers; sand grains coated in upper part of
horizon, clean in lower part; 0 to 10 percent of ho-
rizon is rounded quartzose pebbles as much as 2
inches in diameter.

In most places the Evesboro soils are medium and coarse
sands, but a fine sand occurs in some places. In places there
are sandy loam layers below a depth of 40 inches. The
rounded quartzose pebbles generally are not abundant.

Evesboro soils are associated mostly with Lakewood,
Klej, Lakehurst, and Downer soils. Evesboro soils are not
bleached so deeply as theLakewood soils. They lack the mot-
tling that is common in Klej and Lakehurst soils and the
sandy loam subsoil of the Downer soils.

Eveshoro sand, 0 to 5 percent slopes (EvB).—This soil
has the profile described as typical for the series. In a
few places loamy layers occur at a depth of 30 to 60
inches. These layers increase the available water ca-
pacity and the suitability of this soil for deep-rooted
plants such as trees. Included with this soil in map-
ping are areas of loamy sand.

Where this soil is farmed in extensive exposed
areas, it needs protection from soil blowing. Protection
can be provided by rye strips, cover crops, or wind-
breaks. Where this soil is irrigated, frequent applica-
tions of water are needed. If the soil is not compacted,
it absorbs water readily. (Capability unit VIIs-7;
woodland suitability group 3s1)

Evesboro sand, 5 to 10 percent slopes (EvC).—This
soil has a profile similar to that described as typical
for the series. Most slopes are short. Included with
this soil in mapping are areas that have slopes of more
than 10 percent. Because the sand is loose, this soil is
subject to severe erosion if it is left idle. (Capability
unit VIIs-7; woodland suitability group 3s1)

Evesboro sand, loamy substratum, 0 to 5 percent
slopes (EwB).—This soil has sandy loam or sandy clay
loam layers, generally at a depth of 40 to 60 inches but
in some places as near the surface as 80 inches. In a
few places the substratum is finer textured than sandy
clay loam. In other respects, this soil has a profile simi-
lar to that described as typical for the series. (Capa-
bility unit IVs-7; woodland suitability group 3s1)

Evesboro fine sand, 0 to 5 percent slopes (EyB)—
This soil generally is fine sand to a depth of 40 inches,
though in places it is fine sand only to a depth of 30
inches. Except for the texture of the surface layer,
this soil has a profile similar to that described as typi-
cal for the series.

This soil has a slightly higher available water ca-
pacity than Evesboro sand, 0 to 5 percent slopes, and
is more subject to soil blowing. Permeability is moder-
ately rapid. (Capability unit IVs—7; woodland suitabil-
ity group 3s1)
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Fallsington Series

The Fallsington series consists of nearly level fine
sandy loams that are grayish colored and distinctly
mottled. Texture is abruptly coarser than fine sandy
loam at a depth of 2145 to 314 feet. Fallsington soils
form 'in water-deposited sediments in low positions,
where they receive much runoff from the slopes above.
They also occur on extensive flats that lack deeply cut
natural drains. One such flat is south of Tabernacle.
These soils are poorly drained, and some areas are
ponded late in winter.

In a typical profile, the surface layer is dark-gray
fine sandy loam about 12 inches thick and the subsur-
face layer is light-gray sandy loam about 2 inches
thick. The subsoil is mottled grayish-brown sandy
loam that extends to a depth of about 34 inches. The
underlying material is alternating layers of sand and
loamy sand.

Fallsington soils are moderate in fertility and avail-
able water capacity. They are moderately high in or-
ganic-matter content. Except where they have been
heavily limed, these soils are very strongly acid. Fall-
sington soils are moderately permeable in the subsoil
and more rapidly permeable in the substratum. Gener-
ally, they are saturated 6 to 8 months of the year and
the water table drops below 8 feet in summer, though
it may be higher when rains are heavy. It rises early
in fall and remains high until late in spring. These
soils warm slowly in spring, and areas in low positions
are commonly in frost pockets.

The native vegetation is a hardwood forest consist-
ing of pin oak, willow oak, swamp white oak, black-
gum, and red maple. Sweetgum seeds naturally in
abandoned areas that have seed trees nearby. Pitch
pine seeds readily in the outer Coastal Plain. Gener-
ally the understory is dense and consists of highbush
blueberry, sheep laurel, gallberry, sweet pepperbush,
bayberry, and greenbrier.

In most places these soils have been cleared and are
used mostly for corn, soybeans, pasture, hay, and late-
planted vegetables, Where they are planted to blueber-
ries, a system that controls the water level is highly
desirable. Fallsington soils are not suited to alfalfa,
fruit, asparagus, or other vegetables that cannot with.
stand wetness.

These soils need drainage if they are to be used for
crops. Winter small grains are subject to drowning on
Fallsington soils unless they are drained. These soils
do not support farm equipment where the water table
is high. Either underdrains or ditches can be used to
lower the water table. Excess water cannot be re-
moved entirely from these low soils, but drainage per-
mits wider uses.

Fallsington soils generally are suitable sites for dug
ponds.

Typical profile of Fallsington fine sandy loam in a
cultivated field west of Tabernacle:

Ap—0 to 12 inches, dark-gray (10YR 4/1) fine sandy loam:
weak, fine and medium, granular structure; very
friable, nonsticky; roots abundant: gradual, wavy
boundary; horizon 8 to 14 inches thick,

A2g—12 to 14 inches, light-gray (10YR 6/1) light sandy
loam, white (10YR 8/1) when dry; weak, medium,

granular structure; very friable; nonsticky; roots
common; gradual, wavy boundary; horizon 0 to 4
inches thick,

B2tg—14 to 34 inches, grayish-brown (10YR 5/2) sandy
loam; common, fine and medium, distinct mottles
of yellowish brown (10YR 5/6); moderate, coarse,
subangular blocky structure; friable; nonsticky,
nonplastic; roots generally restricted to the ped
faces; discontinuous clay films on ped faces; nu-
merous fine pores; abrupt, wavy boundary; hori-
zon 12 to 24 inches thick.

IICg—34 to 60 inches, stratified light-gray (10YR 7/1)
sand, white (10YR 8/1) when dry, and thin layers
of grayish-brown (10YR 5/2) loamy sand, white
(bY 8/2) when dry; single grain; loose; nonsticky,
nonplastic; very few roots.

The solum generally is about 30 inches thick, but it
ranges from 20 to 40 inches in thickness. Although small
amounts of rounded quartzose pebbles may occur in any ho-
rizon, they are most common in the IIC horizon and the A
horizon.

The Ap horizon is sandy loam in places, It ranges from 4
to 5 in value and is 1 or 2 in chroma. Unplowed Fallsington
soils have a very dark A1l horizon 2 to 4 inches thick.

The B2tg horizon ranges from sandy loam to sandy clay
loam. Sandy loam is most common in the outer Coastal
Plain, and sandy clay loam is most common in the inner
Coastal Plain. The B2tg horizon ranges from 5Y to 10YR
in hue and is 4 or 5 in value.

The IICg horizon generally consists of alternating layers
that range from sand to sandy loam. The finer layers deter-
mine permeability. The IICg horizon ranges from gray to
strong brown, and it lacks mottling in places. In places it
ranges from sandy clay loam to clay.

These soils generally are associated with Pocomoke and
Woodstown soils. Fallsington soils are more gray than
Woodstown soils and lack the black A horizon that is com-
mon in Pocomoke soils. Because they form in nonglauconitic
sediments, Fallsington soils lack the greenish-gray and ol-
ive-gray colors that commonly occur in Shrewsbury soils
that formed in glauconitic sediments.

Fallsington fine sandy loam (Fa).—This soil has the
profile described as typical for the series. Included
with nearly all mapped areas of this soil are spots of
Pocomoke and Woodstown soils. In some areas the
substratum includes clayey layers, and in these areas
water recharge may be slow in dug ponds.

Underdrains or ditches are needed for best crop
growth. Erosion of banks of ditches can be reduced if
the soil is stabilized by vegetation. (Capability unit
ITIw-21; woodland suitability group 3w2)

Fallsington fine sandy loam, clayey substratum (Fc).
—Except for the presence of clayey layers in the
substratum, this soil has a profile similar to that de-
scribed as typical for the series. In most places these
clayey layers are 6 to 12 inches thick, and they gener-
ally occur at a depth of 40 to 60 inches. In a few areas
the layers are at a depth of only 30 inches. Included
with this soil in mapping are areas where the sub-
stratum is sandy clay loam.

In the western part of the county, this soil forms
over thick beds of dark-colored clay or clay loam that
are extremely acid in many places. Where ponds are
dug into these beds, the water becomes so acid that
most fish do not reproduce. These ponds also have a
slow recharge rate.

The clayey layers are fine enough to slow percola-
tion. Where deep ditches are used to lower the water
table, the thin layers are penetrated and percolation
rates increased.



22 SOIL SURVEY

Where this soil is used for crops, it requires drain-
age by underdrains or ditches. Underdrains mus_t be
kept above the thick beds of clay. Erosion of ditch-
banks can be reduced by sloping the banks, and seed-
ing them to protective plants. (Capability unit
IITw-21; woodland suitability group 3w2)

Freehold Series

The Freehold series consists of well-drained, sandy
and loamy soils that have a moderately high or high
available water capacity. These soils, which generally
formed in glauconitic marine deposits, contain small
amounts of glauconite. Freehold soils are mostly
nearly level or gently sloping, but they range to steep.

In a typical profile the suface layer is dark gray-
ish-brown fine sandy loam about 11 inches thick. The
subsurface layer is light olive-brown fine sandy loam
about 4 inches thick. A dark yellowish-brown subsoil
extends to a depth of about 85 inches. It is fine
sandy loam in the upper part, sandy clay loam in the
middle, and fine sandy loam in the lower part. The
underlying material extends to a depth of at least
60 inches and is stratified light olive-brown loam and
olive-brown fine sandy loam.

Freechold soils are moderately or moderately slowly
permeable. Except for a day or two after extremely
heavy rains, these soils do not contain free water
within 60 inches of the surface. High-value crops are
irrigated. Fertility is moderate or moderately high.
Added fertilizers do not leach readily, and response to
them is good. Freehold soils warm moderately early in
spring and are easily worked. Organic-matter content
ranges from moderate in the fine sandy loams to low
in the loamy sands. Except where they have been
heavily limed, Freehold soils are very strongly acid.

The native vegetation is a fast-growing forest of red
oak, white oak, scarlet oak, yellow-poplar, beech, and
hickory. Freehold soils are well suited to crops and
are the most extensively farmed soils in the county.
Nearly all areas of gently sloping soils have been
cleared for farming. These soils are well suited to
fruit, vegetables, grain, hay, pasture, nursery plants,
and cultivated sod.

Typical profile of Freehold fine sandy loam, 0 to 2
percent slopes, in a cultivated peach orchard west of
Cropwell Road south of State Route 73:

Ap—0 to 11 inches, dark grayish-brown (2.5Y 4/2) fine
. sandy loam; weak, fine, granular structure; fria-
ble; glauconite content low; abrupt, smooth bound-

ary; horizon 10 to 12 inches thick.

A2—11 to 15 inches, light olive-brown (2.5Y 5/4) fine sandy
loam; weak, medium, subangular blocky structure
that has platy tendencies; very friable; glauconite
content low; abrupt, smooth boundary; horizon 4
to 10 inches thick.

B1—15 to 22 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; moderate, medium, subangular blocky
structure; friable, slightly sticky and slightly plas-
tic when wet; glauconite content low; gradual,
wavy boundary; horizon 0 to 8 inches thick. :

B2t—22 to 30 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; moderate, medium, subangular
blocky structure; friable, slightly sticky and plas-
tic when wet; sand grains bridged; glauconite con-

tent low; gradual, wavy boundary; horizon 6 to 18
inches thick.

B3—30 to 35 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; weak, medium, subangular blocky
structure; very friable; glauconite content low;
a}?rupt, smooth boundary; horizon 0 to 12 inches
thick.

C—35 to 60 inches, alternating layers of light olive-brown
(2.5Y 5/4) loamy sand and olive-brown (2.5Y 4/4)
fine sandy loam; loamy sand layers are single
grain, loose; sandy loam layers are massive, fria-
ble or slightly firm; glauconite content low; mass
speckled by unweathered dark glauconite grains.

In places Freehold soils have small amounts of rounded
quartzose gravel. The glauconite content of the subsoil
ranges from 1 to 10 percent. In places where there is a
sandy deposit on the surface, glauconite is absent or is so
weathered that it cannot be recognized.

The solum ranges from 30 to 40 inches in thickness.
Where the underlying material is different from the normal
stratified sandy beds, the soil is mapped separately.

In areas that have not been plowed, there are a nearly
black A1l horizon, 2 to 4 inches thick, and a lower bleached
gray horizon, 2 to 4 inches thick. Both horizons are de-
stroyed when the soil is plowed.

The Ap horizon ranges from 2.5Y to 10YR in hue, is 4 or
5 in value, and ranges from 2 to 4 in chroma. The A2 hori-
zon ranges from 25Y to 7.5YR in hue and is 4 or § in
value.

The B horizon ranges from 10YR to 5YR in hue, is 4 or 5
in value, and ranges from 4 to 6 in chroma. In high posi-
tions, where oxidation takes place freely, the color of the B
horizon is redder than normal. This is especially true in
North Hanover Township at elevations above 150 feet,
where iron concretions are numerous. The B horizon con-
tains about 10 percent more clay than the A horizon.

The C horizon generally contains less clay and apprecia-
blly less silt than the B horizon. In places the C horizon is
clayey.

Freehold soils are associated mostly with Holmdel, Col-
lington, Sassafras, Westphalia, Keyport, and Marlton soils.
Freehold soils lack the mottling common in the Holmdel
soils. They contain less glauconite than the Collington and
Marlton soils and more glauconite than the Sassafras and
Westphalia soils. The content of clay is not so high in Free-
hold soils as it is in the Keyport and Marlton soils. Free-
hold soils lack the olive colors that occur in Marlton soils.

Freehold fine sandy loam, 0 to 2 percent slopes
(FfA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
small areas of Collington, Sassafras, Holmdel, and
Keyport soils. Drains may be needed on Holmdel and
Keyport soils. Also included and indicated on the map
by a cireled X are about 200 acres of Freehold fine
sandy loam from which the subsoil was removed for
use as molding sand. After the subsoil was removed, the
topsoil was replaced and the area was farmed again.
The soils in these areas have a considerably lower
available water capacity than undisturbed Freehold
fine sandy loam, 0 to 2 percent slopes, and they need
irrigation much sooner.

This soil is suited to nearly all crops grown in the
area. Limitations to management are few. (Capability
unit I-5; woodland suitability group 1ol)

Freehold fine sandy loam, 2 to 5 percent slopes
(FfB).—The use of this soil is limited by runoff and
susceptibility to erosion. The hazard of erosion can be
reduced by contour farming, striperopping, and the use
of cover crops. The profile of this soil is similar to that
described as typical for the series. (Capability unit
IIe-5; woodland suitability group 1o1)
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Freehold fine sandy loam, 5 to 10 percent slopes
(FfC).—This soil has a profile similar to that described
as typical for the series. Because runoff is moderate,
erosion is a hazard. Erosion can be controlled by the
use of contour farming, stripcropping, terraces, and
cover crops. A permanent cover is needed in apple or-
chards. Most of this soil is farmed, but some of it is
woodland. (Capability unit II1Te-5; woodland suitabil-
ity group lol) '

Freehold fine sandy loam, 10 to 15 percent slopes
(FID).—In farmed areas of this goil, runoff is rapid and
the erosion hazard is severe. Erosion is controlled by
seeding small grains or pasture plants or by using a
cropping system that includes long periods in sod.
Apple orchards can be kept in permanent sod. Thig
soil is suited to trees and can be used as a habitat for
wildlife. (Capability unit IVe-5; woodland suitability
group 1lol)

Freehold fine sandy loam, 15 to 25 percent slopes
(FfE).—This soil has short slopes in most places. The
lower parts of the slopes contain seepy spots where
ground water moving laterally has surfaced. Except
that the subsoil is more variable in texture and thick-
ness, the profile of this soil is similar to that described
as typical for the series. Included with this soil in
mapping are clayey and sandy areas.

Most of this soil is in trees, which grow well. A per-
manent cover of trees, shrubs, or grasses controls ero-
sion and prevents severe siltation of streams. (Capa-
bility unit VIe-5; woodland suitability group 1rl)

Freehold fine sandy loam, clayey substratum, 2 to 5
percent slopes (FgB).—This soil has an underlying
clayey layer at a depth of 40 to 60 inches. In most

places this layer is a thick, very dark gray deposit -

that is a part of the Merchantville or Woodbury clay
Formations. This clayey layer is so slowly permeable
that water perches on it after heavy rains and also
moves laterally over it.

In most places the clay is so deep that it does not
greatly affect farming. In other places, however, the
perched water is so close to the surface that under-
drains must be constructed above the clay layer. (Ca-
pability unit ITe-5; woodland suitability group 101)

Freehold loamy sand, 0 to 5 percent slopes (FhB).—
Except for the loamy sand surface layer, this soil has
a profile similar to that described as typical for the se-
ries. This sandy surface layer is 18 inches thick. Be-
cause of it, this soil has a lower available water capac-
ity than Freehold fine sandy loam, 0 to 2 percent
slopes, and needs more frequent irrigation. Also, this
soil is lower in fertility and in organic-matter content.
It warms earlier in spring but is subject to soil blow-
ing. Crops are subject to sand blasting. Included with
this soil in mapping are small areas of Holmdel soil
that may need drainage.

This soil is better suited to fruit and irrigated vege-
tables than to corn, soybeans, hay, and pasture, Crops
are protected from soil blowing by windbreaks, cover
crops, and wind strips. (Capability unit IIs—6; wood-
land suitability group 201)

Freehold loamy sand, 5 to 10 percent slopes (FhC).—
This soil has a surface layer of loamy sand 14 inches
thick. Except for this surface layer, the profile of this

soil is similar to that described as typical for the se-
ries. Runoff is moderate, and water erosion is more of
a hazard than soil blowing.

Most slopes are not long, but erosion control prac-
tices are needed if these soils are to be farmed every
year. On the long slopes, erosion can be controlled by
contour farming, cover crops, stripecropping, or terrac-
ing. Apple orchards can be kept in permanent sod.
2(Cla)pabili’cy unit IIle-6; woodland suitability group

0

Freehold sandy loam, 5 to 10 percent slopes, severely
eroded (FoC3).—This soil is so severely eroded that
plowing mixes the more sticky subsoil with the little
original surface layer that remains. Organic-matter
content is very low, and runoff is rapid. The surface
soil crusts as it dries, and this crusting prevents uni-
form seed germination. Plant growth is irregular and
poorer than on uneroded soils. Included with this soil
in mapping are small areas of Collington and West-
phalia soils.

This soil can be kept in good tilth by frequently
adding organic matter or manure and fertilizers and by
using cover crops. Cropping systems should provide
small grain or sod for long periods. Gullies need to be
filled. (Capability unit IVe-5; woodland suitability
group 1lol)

Freehold sandy loam, 10 to 15 percent slopes, se-
verely eroded (FoD3).—This soil is so severely eroded
that plowing mixes the sticky subsoil with the remain-
ing original surface layer. Runoff is rapid. Some
slopes contain seepy spots where ground water moving
laterally has surfaced.

Pasture, trees, plantings for wildlife, or other per-
manent cover is needed to control erosion. Black locust
can be planted for posts, or pines for Christmas trees.
Large amounts of organic matter are needed to im-
prove the tilth. Gullies need to be filled. (Capability
unit VIe-5; woodland suitability group lol)

Galestown Series

The Galestown series consists of excessively
drained, nearly level or gently sloping sandy soils that
have a little more clay in the subsoil than in the sur-
face layer. Galestown soils occur along the Delaware
River on a terrace that ranges from 10 to 50 feet in
elevation.

In a typical profile the surface layer is very dark
grayish-brown sand about 10 inches thick. The subsur-
face layer, about 18 inches thick, is yellowish-brown
sand. The subsoil is strong-brown loamy sand about 15
inches thick. Alternating layers of dark yellowish-
brown sand and strong-brown loamy sand make up the
underlying material.

Permeability is rapid in forested Galestown soils
and moderately rapid in plowed soils. Although the
available water capacity generally is low, it is some-
what higher where these soils have a clayey sub-
stratum. Only deep-rooted plants, however, benefit
from this higher capacity, and nearly all crops are ir-
rigated. The soils warm early in spring and can be
worked immediately after heavy rains. In extended
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hot spells some crops are scalded by heat reflected
from the sand.

Galestown soils are subject to soil blowing that
sandblasts crops. These soils are low in organic-matter
content and fertility. Added fertilizers leach readily.
Unless lime is added at frequent intervals, these soils
are very strongly acid.

The native vegetation is a forest consisting mostly
of mixed oaks, hickory, and scattered Virginia pines.
Virginia pines have seeded naturally in areas left idle,
but now they grow in only a few places. Sassafras and
wild cherry are common in idle areas.

These soils were formerly used for general crops,
but when irrigation was introduced, farmers gradu-
ally switched to high-value vegetables. Nearly all
areas are now irrigated, and the common crops are
sweet corn, peaches, snap beans, and cantaloupes. On
some fields two crops are grown in a year.

Because the population is concentrated along the
Delaware River, a large acreage of these soils has
been taken for residential, commercial, and industrial
development.

Typical profile of Galestown sand, 0 to 5 percent
slopes, in a cultivated field south of the National Cem-
etery at Beverly:

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2)
sand; very weak, fine, granular structure; very
friable; abrupt, smooth boundary; horizon 8 to 12
inches thick.

A2—10 to 28 inches, yellowish-brown (10YR 5/4) sand; sin-
gle grain; loose; clear, smooth boundary; horizon
10 to 18 inches thick.

B2t—23 to 30 inches, strong-brown (7.5YR 4/6) loamy
sand; very weak subangular blocky structure;
very friable; sand grains weakly bridged; gradual,
smooth boundary; horizon 7 to 13 inches thick.

B3—30 to 38 inches, strong-brown (7.5YR 4/6) loamy sand;
very weak subangular blocky structure; very fria-
ble; gradual, smooth boundary; horizon 4 to 8
inches thick.

C—38 to 60 inches, dark yellowish-brown (10YR 4/6) sand
containing thin layers of strong-brown (7.5YR
4/6) loamy sand; sand is single grain and loose;
loamy sand is massive and friable,

Galestown soils contain varying amounts of rounded
quartzose pebbles. Although in most places the amounts are
small, some areas within a mile of the Delaware River have
thick beds of pebbles and cobblestones 3 to 5 feet below the
surface. Because of the community development in most of
these areas, they have not been mapped separately.

These soils are mostly fine sand and medium sand
throughout the solum, and the texture in the C horizon is
about the same,

The A1l horizon is very dark and about 4 inches thick.
Plowing mixes this horizon with part of the yellowish-
brown A2 horizon, and an Ap horizon is formed. The Ap
horizon is 3 or 4 in value and 2 or 3 in chroma. The surface
layer is sand, consisting of mostly fine sand, but not
enough to make a fine sand texture. The A2 horizon is
7.5YR or 10YR in hue. Thickness of the A horizon averages
about 23 inches but ranges from 18 to 27 inches.

The B horizon generally is 7.5YR in hue, but it is 10YR
in places. The B2t horizon is loamy sand or sand, though it
normally contains 3 to 6 percent more clay than the A ho-
rizon,

In places the C horizon has clayey layers or gravel beds.
In other areas it consists of material much like that of the
A and B horizons, though it has slightly less clay and silt
or has thin bands of clay and silt in the upper part.

Galestown soils are associated with Klej and Sassafras
soils. They lack the mottling that is common in the Klej
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Figure 11.—Sandblasting of vegetable crops can be reduced by
protecting them with narrow strips of close-growing crops.
The soil is Galestown sand, 0 to 5 percent slopes.

soils, and they have less clay and silt in the subsoil than the
Sassafras soils. Galestown soils have a thicker surface
layer than Downer soils, and a coarser textured subsoil.

Galestown sand, 0 to 5 percent slopes (GaA).—This
soil has the profile described as typical for the series.
Included with this soil in mapping are small areas of
Klej and Sassafras soils and also small areas of Gales-
town sand, clayey substratum. '

This soil is well suited to irrigated sweet corn,
peaches, snap beans, and cantaloupes. The effect of soil
blowing can be reduced by the use of windbreaks or
cover crops, or by planting narrow strips of close-
growing crops (fig. 11). Soluble fertilizers applied as
needed compensate for losses though leaching. (Capa-
bility unit IVs—7; woodland suitability group 3s1)

Galestown sand, clayey substratum, 0 to 5 percent
slopes (GcB).—The clayey substratum of this soil
-generally is at a depth of 40 to 60 inches, but in places
it is only 80 inches from the surface. Otherwise the
profile of this soil is similar to that described as typi-
cal for the series. Drainage is needed where the clayey
substratum is near the surface. Except for drainage,
farm use and management are the same as on Gales-
town sand, 0 to 5 percent slopes. (Capability unit
IVs-7; woodland suitability group 3s1)

Holmdel Series

The Holmdel series consists of moderately well
drained or somewhat poorly drained loamy and sandy
soils. These soils contain small amounts of glauconite,
for they generally formed on marine deposits that con-
tain this mineral. They have a moderately high sea-
sonal water table.

In a typical profile the surface layer is dark gray-
ish-brown fine sandy loam about 10 inches thick. The
subsoil, about 24 inches thick, is dark-brown mottled
sandy clay loam. The underlying material is stratified
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dark yellowish-brown and olive-brown loamy sand and
sandy loam.

Holmdel soils are moderate or moderately slow in
permeability, and they have a moderately high or high
available water capacity. Fertility is moderate or mod-
erately high. Where these soils have not been drained,
the water table fluctuates. When rainfall is normal,
the water table starts to rise in October, reaches its
peak late in winter or early in spring, and drops to a
depth of more than 5 feet by June. The water table is
held up by material that, except in soils having a
clayey substratum, generally is at a depth of more than
5 feet. Holmdel soils receive both surface runoff and
lateral seepage of ground water from higher soils.

The native vegetation is a forest consisting mostly
of red oak, white oak, scarlet oak, yellow-poplar,
beech, and hickory. In somewhat poorly drained areas,
however, pin oak, willow oak, sweetgum, and southern
red oak are dominant. Common shrubs are viburnum
and spicebush.

Most areas have been cleared for crops. Grown in
adequately drained areas are corn, soybeans, small
grains, hay, pasture, fruit, vegetables, and nursery
plants.

In most places, farmed Holmdel soils have been
drained by open ditches or underdrains. Although
drained areas may be saturated in extremely wet pe-
riods, these soils drain readily. Added fertilizers do
not leach readily, and response to them is good. Ex-
cept where they have been limed heavily, these soils
are very strongly acid.

Typical profile of Holmdel fine sandy loam, 0 to 2
percent slopes, in a cultivated field 1 mile west of El-
lisdale:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) fine
sandy loam; weak, fine granular structure; fria-
ble; glauconitic content low; abrupt, smooth
boundary; horizon 8 to 12 inches thick.

A2—10 to 14 inches, yellowish-brown (10YR 5/4) fine sandy
loam; very weak, medium, subangular blocky
structure; very friable; glauconite content low;
a}l:mll{pt, smooth boundary; horizon 0 to 10 inches
thick.

B1—14 to 21 inches, dark-brown (7.5YR 4/4) light sandy
clay loam; moderate, medium, subangular blocky
structure; friable or firm when moist, slightly
sticky and plastic when wet, hard when dry; sand
grains coated with clay films; glauconite content
low; gradual, smooth boundary; horizon 6 to 18
inches thick. :

B2t—21 to 34 inches, dark-brown (7.5YR 4/4) sandy clay
loam; few, large, distinct mottles of olive gray (5Y
5/2); moderate, medium, subangular blocky struec-
ture that has weak platy tendencies; friable when
moist, slightly sticky when wet; sand grains coated
with clay; glauconite content low; mica common;
g}fatli{ual, smooth boundary; horizon 10 to 20 inches
thick.

C—34 to 60 inches, alternating layers of dark yellowish-
brown (10YR 4/4) and olive-brown (2.5Y 4/4)
loamy sand and sandy loam; loamy sand is single
grain and loose; sandy loam is massive and fria-
ble, slightly sticky and plastic when wet; content
of unweathered glauconite low.

Holmdel soils contain various amounts of rounded quart-
zose pebbles, but not in abundance in most places. In most
places the solum is between 30 and 40 inches thick.

Unplowed soils have a dark Al horizon about 4 inches
thick and a bleached gray A2 horizon about 2 to 4 inches

thick. Plowing destroys these two horizons and mixes them
with a yellowish-brown A2 horizon that normally extends to
a depth of about 14 inches to form the Ap horizon. The Ap
horizon ranges from 2.5Y to 10YR in hue.

The B horizon ranges from 2.5Y to 7.5YR in hue and is
4 or 5 in value. Where these soils are moderately well
drained, the chroma ranges from 4 to 8. Where these soils
are somewhat poorly drained, the B horizon ranges from 2
to 4 in chroma,

The C horizon is clayey in places, and it contains thin
sheets of iron oxide in places.

Holmdel soils occur mostly below Freehold soils and
above Shrewsbury soils. They can be distinguished by mot-
tling, which is lacking in the Freehold soils, and they are
not so gray as the Shrewsbury soils. Holmdel soils are simi-
lar to Woodstown soils, except that they contain glauconite
and the Woodstown soils do not. Holmdel soils lack the
thick, sandy A horizon common to Pemberton soils.

Holmdel fine sandy loam, 0 to 2 percent slopes
(HdA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
some areas of loamy sandy soils and some Donlonton,
Adelphia, and Shrewsbury soils.

Where adequately drained, this soil is suited to gen-
eral crops, fruits, and vegetables. It needs drainage by
either underdrains or open ditches. Even where
drained, it may become wet when rainfall is abnor-
mally high. If high-value crops are grown, surface
drains, as well as underdrains, may be needed. Ditch-
banks should be sloped and seeded to reduce silting.
éCzix;ability unit IIw-14; woodland suitability group

W

Holmdel fine sandy loam, 2 to 5 percent slopes
(HdB).—This s0il has a profile similar to that described
as typical for the series. Drainage is the main limita-
tion to use of this soil, but there also is a hazard of
erosion.

This soil can be drained by underdrains or by open
ditches. In many places interceptor underdrains are ef-
ficient in lowering the water table. Ditchbanks should
be sloped and seeded to reduce silting.

Erosion can be controlled by stripcropping, using
cover crops, or terracing. (Capability unit IIw-14;
woodland suitability group 2w1)

Holmdel loamy sand, 0 to 5 percent slopes (HIB).—
This soil has a surface layer about 18 inches thick
that consists of loose loamy sand, but otherwise its
profile is similar to that described as typical for the
series. This soil is subject to soil blowing. It warms
early in spring and is easily worked. It is only moder-
ately fertile, and it needs more frequent irrigation
than the Holmdel fine sandy loams.

Included with this soil in mapping are areas of
Freehold and Shrewsbury soils. The Freehold soils are
in high positions, and the Shrewsbury soils are in low
positions.

This Holmdel soil has a fluctuating water table and
needs drainage if it is to be farmed. Deep drainage is
effective in lowering the water table. Soil blowing
needs to be controlled on extensive exposed areas of
this soil.

Where it is adequately drained, this soil is suited to
early vegetables and fruit and is somewhat less suited
to general farm crops. (Capability unit IIIw-15;
woodland suitability group 2w1)

Holmdel fine sandy loam, clayey substratum, 0 to 2
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percent slopes (HmA).—This soil has a clay, sandy
clay, or clay loam substratum that restricts permeabil-
ity. The clayey layer generally occurs at a depth of 40
to 60 inches in most places, but it is only 30 inches
below the surface in places. Except for this sub-
stratum, this soil has a profile similar to that de-
seribed as typical for the series.

This soil is suited to the same kinds of crops as
Holmdel fine sandy loam, 0 to 2 percent slopes, but it
is more difficult to drain. Excess water is perched on
the clayey substratum when rainfall is heavy and may
move laterally over it. Care must be taken to keep un-
derdrain lines above the clayey substratum. When
rainfall is heavy, the water table rises more rapidly
than in Holmdel fine sandy loam, 0 to 2 percent slopes.

This soil is less suitable for dug ponds than Holmdel
fine sandy loam, 0 to 2 percent slopes, because the un-
derlying clayey layer slows recharge rates. Because
the clayey layer may cause extreme acidity, this soil
also is less suitable for ponds constructed for wildlife.
(Capability unit IIw-14; woodland suitability group
2wl)

Holmdel fine sandy loam, clayey substratum, 2 to 5
percent slopes (HmB)-—This soil has a clay, sandy
clay, or clay loam substratum that restricts permeabil-
ity. In most places the clayey layer occurs at a depth
of 40 to 60 inches, but in places it is only 30 inches
below the surface. Permeability of the substratum is
slow. Except for the clayey substratum, this soil has a
profile similar to that described as typical for the se-
ries. It is more susceptible to erosion than Holmdel
fine sandy loam, 0 to 2 percent slopes.

Where it is adequately drained, this soil is suited to
general crops, fruit, and vegetables. In many places in-
terceptor underdrains are effective in lowering the
water table. Ponds dug in this soil are likely to have
low recharge rates. (Capability unit IIw-14; wood-
land suitability group 2wl)

Holmdel-Urban land complex (Hn).—In most places
slopes of this complex are 0 to 2 percent. Included
with the complex in mapping are areas of Woodstown
soils that need the same treatment as Holmdel soils
where used for urban development.

Most areas of this complex are in community devel-
opment. These areas were developed originally on one
property at a time, and the soil was not mixed in large
areas. More than 50 percent of the mapping unit is esti-
mated to consist of undisturbed Holmdel soils, mostly
fine sandy loam. (Capability unclassified; woodland
suitability unclassified)

Keansburg Series

The Keansburg series consists of very dark colored,
nearly level soils that are very poorly drained and re-
ceive much runoff water from the. slopes above. These
soils developed in water-laid deposits that are mostly
marine in origin but that have been redeposited in
places. The prominently mottled olive-gray subsoil is
moderately coarse textured and contains small to mod-
erate amounts of glauconite. These soils occur at the
bottom of large circular depressions and along
streams, especially at the headwaters. They are most

exteglsive in goil association 4 (see the general soil
map).

In a typical profile the surface layer is very dark
gray fine sandy loam about 10 inches thick. The sub-
soil is olive-gray fine sandy loam that extends to a
depth of about 30 inches. The underlying material is
stratified dark greenish-gray sand and dark reddish-
brown and dark-red sandy loam.

Keansburg soils are moderately permeable and have
a moderately high available water capacity. They dry
out late in spring and are late in warming. In their
normal condition, these soils are saturated 8 to 10
months of the year. Late in winter, water is at the sur-
face or is ponded; in summer it drops to a depth of
about 3 feet.

The native vegetation is a hardwood forest that con-
sists mostly of pin oak, willow oak, swamp white oak,
red maple, sweetgum, ash, beech, and holly, and there
are a few yellow-poplar and southern red oak. The
understory is dense and consists of viburnum, spice-
bush, highbush blueberry, bayberry, and greenbrier.
Sweetgum seeds readily in idle fields.

Where adequately drained, these soils are used for
soybeans, corn, pasture, hay, small grains, blueber-
ries, and later vegetables. They are not suited to al-
falfa and fruit.

Drainage is needed if these soils are to be farmed.
The water table can be lowered by either underdrains
or ditches. In addition, surface drainage may be
needed to prevent loss of small grains and high-value
crops. In some places iron-cemented layers just below
plow depth may interfere with the construction of
drainage ditches. These soils are moderately fertile
and are high in organic-matter content. Unless they
have been heavily limed, these soils are very strongly
acid. Keansburg soils are generally good sites for dug
ponds.

Typical profile of Keansburg fine sandy loam in a
cultivated field south of Mount Holly-Pemberton Road
and west of Buddtown-Birmingham Road:

Ap—o0 to 10 inches, very dark gray (10YR 3/1) fine sandy
loam; few, fine and medium, distinct mottles of
reddish brown (5YR 4/4); weak, fine and medium,
granular structure; very friable; abrupt, smooth
boundary; horizon 8 to 12 inches thick.

Blg—10 to 15 inches, olive-gray (6Y 4/2) heavy fine sandy
loam; common or many, fine to coarse, prominent
mottles of dark reddish brown (2.6YR 3/4) in ped
interiors; moderate, medium, subangular blocky
structure; friable, sticky and plastic when wet;
pores common; most sand grains bridged, some
coated; common iron concretions as much as 1%
inches in diameter; glauconite content low; grad-
ual, smooth boundary; horizon 0 to 10 inches thick.

B2tg—15 to 30 inches, heavy fine sandy loam that has ol-
ive-gray (5Y 4/2) ped exteriors and dark green-
ish-gray (5GY 4/1) ped interiors; weak, thin, platy
structure; partly friable, partly firm, sticky and
plastic when wet; some plates weakly to strongly
cemented by iron; pores common; sand grains
bridged with clay; glauconite content low; abrupt,
smooth boundary; horizon 8 to 18 inches thick.

Cg—30 to 60 inches, dark greenish-gray (5GY 4/1) sand
layers that have many dark glauconite grains and
that alternate with dark reddish-brown (2.5YR
2/4) and dark-red (2.5YR 3/6) sandy loam layers;
sand layers are single grain and loose; reddish
sandy loam layers are massive, friable, and have
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moderate glauconite content; some sandy loam lay-
ers are iron cemented.

The solum ranges from 20 to 40 inches in thickness.
Rounded quartzose pebbles occur in some places, but nor-
mally they are not abundant.

In places the Ap horizon is black or very dark brown
loam. In some areas the B horizon is sandy clay loam. Mot-
tling is commonly distinct or prominent.

The C horizon normally consists of stratified sandy lay-
ers, but in places there are thin iron-cemented layers, and
small areas are underlain by clay beds.

Keansburg soils are associated mostly with Shrewsbury,
Adelphia, and Holmdel soils. Keansburg soils have a darker
surface layer than Shrewsbury soils and are more gray
than Adelphia and Holmdel soils. Keansburg soils resemble
Pocomoke soils, except for the olive-gray B horizon and the
glauconite that occur in the Keansburg soils.

Keansburg fine sandy loam (Ka).—Included with this
soil in mapping are areas of loam or mucky loam, and
small areas of loamy sand that are not extensive
enough to map separately. The loam cannot be worked
so quickly after a rain as the sandier soil. It is also
subject to frost heave and possible surface ponding.

In considerable areas of this soil the ironstone has
formed at a depth of 10 to 20 inches. Ironstone oceurs
in less than half of this soil. Where more than half of
the area contains ironstone, it is mapped as Shrews-
bury, ironstone variant. Where the cemented iron oc-
curs at a depth of 24 inches, it does not affect farming
so much as where it occurs at 10 inches. (Capability
unit ITTw-25; woodland suitability group 3w2)

Keyport Series

The Keyport series consists of moderately well
drained brownish soils that have a moderately fine or
fine textured subsoil and that formed on clay beds. The
clay beds are thick marine deposits containing vari-
able amounts of glauconite. In many places the material
has been redeposited. Slopes are as much as 25 percent
in some places, but the nearly level to gently sloping
soils in high positions are most extensive.

In a typical profile the surface layer is a dark gray-
ish-brown loam about 10 inches thick. The dark yel-
lowish-brown subsoil extends to a depth of about 38
inches. It is loam in the upper 6 inches and clay loam
below, and there is mottling below a depth of 24
inches. The substratum is gray clay loam (fig. 12).

Keyport soils have a high available water capacity
and are slowly permeable. When rainfall is heavy and
not much water is used, excess water occurs in the
surface layer and subsoil and in the sandy loam layers
of the substratum where they are present. The water
perches over the clayey material but does not saturate
the soil. These soils crack widely when they dry, and
they crust enough to reduce seed germination.

These soils are moderate in organic-matter content
and in fertility. They warm slowly in spring and dry
slowly after heavy rains. Because of the high avail-
able water capacity and slow permeability, few crops
are irrigated. Except where lime has been added in
large amounts, these soils are very strongly acid.

The native vegetation is a hardwood forest consist-
ing of yellow-poplar, red oak, white oak, ash, beech,
and hickory. The only native stands of rhododendron in
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Figure 12—Profile of Keyport loam.

the Coastal Plain grow on the abrupt, north-facing
slopes of Keyport soils. A small area of Keyport loamy
sand in the outer Coastal Plain supports a mixture of
pines and oaks.

In most places Keyport soils have been cleared for
crops. The most common crops are small grains, corn,
soybeans, hay, pasture, and tomatoes. Drainage is gen-
erally not good enough for fruit.

Typical profile of Keyport loam, 0 to 2 percent
slopes, in a cultivated field a half mile northwest of
Jacksonville:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) loam;
moderate, fine, granular structure; friable; glau-
conite content low; clear, smooth boundary; hori-
zon 8 to 12 inches thick.

B1—10 to 16 inches, dark yellowish-brown (10YR 4/4)
heavy loam; moderate, medium, subangular
blocky structure; firm when moist, hard when dry,
sticky and plastic when wet; thin discontinuous
clay films on ped faces; glauconite content low;
gradual, smooth boundary; horizon 2 to 8 inches
“thick.

B2t—16 to 24 inches, dark yellowish-brown (10YR 4/4)
heavy clay loam, yellowish brown (10YR 5/8)
when crushed; moderate, medium, subangular
blocky structure; very firm when moist, very hard
when dry, sticky and plastic when wet; thin clay
films on ped faces; glauconite content low; grad-
ual, smooth boundary; horizon 8 to 20 inches thick.
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B3—24 to 38 inches, dark yellowish-brown (10YR 4/4) clay
loam; common, medium, distinct mottles of gray
(10YR 5/1); weak, medium, subangular blocky
structure; firm when moist, hard when dry, sticky
and plastic when wet; thin clay films on ped faces;
glauconite content low; gradual, smooth boundary;
horizon 8 to 18 inches thick.

C—38 to 60 inches, gray (10YR 5/1) clay loam, dark yel-
lowish brown (10YR 4/4) when crushed; massive;
firm when moist, sticky and plastic when wet;
glauconite content low; abrupt, smooth boundary.

Keyport soils contain rounded quartzose pebbles and cob-
blestones in places. They are concentrated in the surface
layer, but normally a few are in the horizons below. The
solum ranges from 30 to 50 inches in thickness, but plant
roots extend into the clayey underlying material.

Unplowed Keyport soils normally have a very dark Al
horizon about 4 inches thick and an A2 horizon of about the
same thickness. When the soils are plowed, these horizons
are destroyed and mixed with the upper part of the Bl ho-
rizon to make an Ap horizon. The Ap horizon is 2 or 3 in
chroma.

The B horizon ranges from 10YR to 7.5YR in hue, is 4 or
5 in value, and ranges from 4 to 8 in chroma. It is yellowish
brown or strong brown when crushed. In places mottling is
more abundant, more prominent, and closer to the surface
than in the typical profile. The B2t horizon ranges from
heavy clay loam to clay. It has angular blocky structure
where texture is fine (heavy) and subangular blocky struc-
ture where texture is coarser (light).

In places the C horizon contains 6 to 12 inches of sandy
loam over underlying clay loam, silty clay, or clay beds.
Water normally is transmitted laterally over the clayey
substratum. Thin iron sheets form in the eracks in the clay
beds in places. The clay beds also contain numerous nodules
of iron pyrite that form sulphuric acid in solution.

Keyport soils are associated mostly with Donlonton,
Holmdel, Freehold, Collington, and Sassafras soils. Keyport
soils are not so gray as Donlonton soils. They are finer tex-
tured in the B horizon than the Holmdel, Freehold, Colling-
ton, and Sassafras soils.

Keyport loamy sand, 0 to 5 percent slopes (KeB)—
This soil has a light yellowish-brown surface layer 16
. inches thick. It is underlain by brownish-yellow
(10YR 6/6) sandy clay and light-gray (2.5Y 7/2) clay
that extends to a depth of about 5 feet. The upper few
inches of the surface layer are bleached gray, as is
common in the pine barrens. In other respects the pro-
file of this soil is similar to that described as typical
for the series.

This soil is in the outer Coastal Plain. It contains no
glauconite, and all areas are forested with pitch pine
and oak, as are the adjacent sandy soils. (Capability
unit ITe-3; woodland suitability group 2w1l)

Keyport fine sandy loam, 2 to 5 percent slopes (KiB).—
This soil warms a little earlier in spring than Keyport
loam, 0 to 2 percent slopes, and is more easily worked.
It has a fine sandy loam surface layer but otherwise
has a profile similar to that described as typical for
the series.

This soil is suited to late planted vegetables such as
tomatoes. On the longer slopes, the use of cover crops
and stripcropping may be necessary to control erosion.
Drainage is needed only on the ponded, more nearly
level areas. Underdrains are satisfactory for draining
local sandy pockets. Because the subsoil is so slowly
permeable, underdrains generally work too slowly to
be effective. (Capability unit Ile-2; woodland suitabil-
ity group 2w1l)

Keyport loam, 0 to 2 percent slopes (KIA).—This soil

has the profile described as typical for the series. In-
cluded with this soil in mapping are small areas of
Holmdel, Collington, and Sassafras soils. Also in-
cluded are small areas of sandy loam.

Water is ponded in rounded depressions and on ex-
tensive flats. Well-spaced, shallow ditches can be used
for draining these depressions if they are not too
deep. The flats also need a bedding system to help dis-
pose of perched surface water. Except where sandy
pockets occur, underdrains generally are ineffective.

Alfalfa, small grains, and other crops that are on
the soil through winter may be damaged by frost
heave. Alfalfa is not easily grown on this soil; some
spots are too wet, and others are severely damaged by
frost heave. (Capability unit IIw-1; woodland suita-
bility group 2wl)

Keyport loam, 2 to 5 percent slopes (KIB).—Runoff
is moderate on this soil, and erosion is a hazard. This
soil has a profile similar to that described as typical
for the series. Included with this soil in mapping are
sm?ll areas of Freehold, Collington, and Sassafras
soils,

Striperopping, contour farming, and cover crops are
used to reduce the hazard of erosion. Drainage gener-
ally is needed only in small areas. Interceptor drains
may be satisfactory in the sandier areas. Diversion
terraces may be needed to collect surface runoff and
divert it to grassed waterways. (Capability unit ITe-1;
woodland suitability group 2wl)

Keyport loam, 5 to 10 percent slopes (KIC).—Runoft is
moderately rapid on this soil, and erosion is a severe
hazard. In some fields erosion has thinned the surface
soil so much that normal plowing exposes the more
yellow and more sticky subsoil. Except for the thinner
surface layer, this soil has a profile similar to that de-
scribed as typical for the series. Seeps occur on the
lower part of long slopes.

Stripcropping, diversion terraces, and contour farm-
ing are used to reduce erosion in fields. Interceptor un-
derdrains may be used to collect ground water in
places. (Capability unit IIle-1; woodland suitability
group 2wl)

Keyport loam, 10 to 15 percent slopes (KID).—Run-
off is rapid, and erosion is a severe hazard on this soil.
Eroded spots are common in fields. Except in the
eroded spots, the profile of this soil is similar to that de-
scribed as typical for the series. Included with this
soil in mapping are some severely eroded areas of Key-
port loam, 5 to 10 percent slopes.

Keyport loam, 10 to 15 percent slopes, is suited to
small grain, hay, and pasture. Germination of seeds
and growth of crops are slower on the eroded areas
than on the uneroded areas. (Capability unit VIe-1;
woodland suitability group 2wl)

Keyport loam, 15 to 25 percent slopes (KIE).— The
surface layer of this soil is thinner than that in the
profile described as typical for the Keyport series.
Seeps occur on the lower parts of long slopes. Included
with this soil in mapping are small areas of severely
eroded soil that have slopes of 10 to 15 percent.

Because of the erosion hazard, a permanent cover is
needed to keep erosion at a minimum. The cover may
be pasture, trees, or plantings that provide food and
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cover for wildlife. (Capability unit VIIe-1; woodland
suitability group 2r1)

Klej Series

The Klej series consists of deep, nearly level and
gently sloping sandy soils that have a fluctuating
water table that is moderately high late in winter.
These soils are moderately well drained or somewhat
poorly drained. Unlike most sandy soils in the county,
they have almost as much clay in the surface layer as
in the underlying layer. These soils form on terraces
adjacent to the Delaware River and in the outer
Coastal Plain.

In a typical profile the surface layer is dark gray-
ish-brown sand about 10 inches thick. The next layer
is light olive-brown sand about 10 inches thick. The
underlying material is light yellowish-brown sand
mottled with light gray over pale-yellow sand.

These soils are rapid or moderately rapid in perme-
ability, and they have a low available water capacity.
They are low in organic-matter content and fertility.
But fertility is not so low on the river terraces as it is
in the outer Coastal Plain, and added fertilizers do not
leach so readily.

When rainfall is normal, the water table starts to
rise in September or October, rises to about 2 feet
from the surface late in winter or early in spring, and
falls below a depth of 5 feet by June. Only deep-rooted
plants benefit from the water table in summer when
water is needed most. Klej soils are very strongly acid.
Additions of lime are needed at frequent intervals be-
cause the lime leaches readily.

The native vegetation on river terraces is a hard-
wood forest that consists mostly of black oak, white
oak, and hickory. In the outer Coastal Plain, pines
make up much of the forest. The kind of forest de-
fpilends mainly on the frequency and intensity of wild-

res.

On the river terraces, Klej soils have been mostly
cleared for crops. Sweet corn and peaches are grown
on about 90 percent of the farmed terraces. In the
outer Coastal Plain only a small acreage of Klej soils
has been cleared for crops. The farmed acreage is used
mostly for sweet corn, sweetpotatoes, pumpkins, and
cantaloups.

Because leaching is rapid, raising the fertility level
in these soils is difficult. Additions of fertilizer should
be applied often and in small amounts to avoid severe
losses from leaching. The soils warm early in spring,
and they can be worked directly after heavy rains.
The surface layer is loose and subject to soil blowing.
In places sandblasting severely damages small plants.
Vegetables, such as peppers and tomatoes, are some-
timgs scalded by the intense heat reflected from the
sands.

Typical profile of Klej sand, 0 to 4 percent slopes, in
a cultivated field about 1 mile south-southeast of Del-
lette, adjacent to Atsion Road:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) sand;
very weak, fine, granular structure; very friable,
nonsticky; roots abundant; less than 1 percent

rounded quartzose pebbles; abrupt, smooth bound-
ary; horizon 7 to 12 inches thick.

AC—10 to 20 inches, light olive-brown (2.5Y 5/4) sand; sin-
gle grain; loose, nonsticky; common roots; few
spheroidal concretions one-quarter inch in diame-
tir ;kclear, smooth boundary; horizon 6 to 15 inches
thick. '

C1—20 to 32 inches, light yellowish-brown (2.5Y 6/4) sand;
common, medium and coarse, light-gray (2.5Y 7/2)
mottles; single grain; loose, nonsticky; roots few;
gradual, wavy boundary.

C2—382 to 60 inches, pale-yellow (2.5Y 7/4) sand; single
grain; loose, nonsticky; less than 1 percent
rounded quartzose pebbles less than 1 inch in di-
ameter; roots few.

Klej soils contain varying amounts of rounded quartzose
pebbles. In places within a mile of the Delaware River, peb-
bles and cobblestones form a thick bed below a depth of 3
feet. Much of this area has been developed for residential,
commercial, or industrial use.

Klej soils in wooded areas normally have a very dark A1l
horizon about 1 or 2 inches thick. Under-the A1 horizon a
bleached gray horizon has an average thickness of 8 inches
but is as much as 6 inches thick in places. When plowed
these two horizons are destroyed and mixed with the AC ho-
rizon to form the Ap horizon. The Ap horizon is 2.5Y or
10YR in hue and sand or fine sand in texture. The fine sand
is dominant on the river terraces but also occurs in the
outer Coastal Plain in places.

The AC horizon ranges from 2.5Y to 10YR in hue, is 5 or
6 in value, and ranges from 2 to 6 in chroma. Low chromas
occur as mottles or as matrix colors in somewhat poorly
drained areas, Texture is sand or fine sand.

The C horizon is 2.5Y or 10YR in hue, ranges from 5 to 7
in value, and from 2 to 6 in chroma, Mottles generally are
faint or distinct and few to common. Texture is generally
sand or fine sand, but in places it ranges from sandy loam
to sandy clay. The most extensive areas of finer textured C
horizons were mapped as loamy substratum soils.

Klej soils occur with the Galestown, Evesboro, Downer,
Lakewood, and Atsion soils. The mottles in the Klej soils
distinguish them from the Evesboro, Downer, and Lake-
wood soils. Klej soils are not so gray as the Atsion soils and
lack the dark-brown B2h horizon that occurs in those soils.

Klej sand, 0 to 4 percent slopes (KmA).—This soil
occurs mostly in the outer Coastal Plain where the
sands are mostly medium and coarse. Small areas
along Rancocas Creek are subject to flooding when
that stream rises to its highest levels; they are flooded
only during severe floods. This soil has the profile de-
scribed as typical for the series. Included with this
soil in mapping are areas of Klej loamy sand and of
Evesboro, Downer, and Lakewood soils.

Widely spaced ditches or underdrains are used to
lower the water table enough so that it does not affect
crops or vehicles traveling on this soil. Where exten-
sive areas are exposed to long wind sweeps, this soil
needs protection against soil blowing. Cover crops,
windbreaks, or windstripping can be used for this pur-
pose. (Capability unit IIIw-16; woodland suitability
group 3s1)

Klej sand, loamy substratum, 0 to 2 percent slopes
(KnA).—This soil has a loamy substratum that is
normally at a depth of 40 to 60 inches but that is only
30 inches below the surface in places. In most places
this substratum is sandy clay loam, but it ranges from
sandy loam to sandy clay. Although the finer textures
have an increased available. water capacity, this bene-
fits only the deep-rooted plants. Except for the sub-
stratum, this soil has a profile similar to that de-
scribed as typical for the series.

Where the substratum is sandy clay loam or sandy
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clay, underdrains should be laid above the substratum.
Recharge of ground water is slow in dug ponds. (Ca-
pability unit IIIw-16; woodland suitability group 3s1)

Klej fine sand, 0 to 2 percent slopes (KoA).—Except
that this soil has a higher percentage of fine sand, at
least to a depth of 80 to 40 inches, its profile is similar
to that described as typical for the series. These fine
sands are unstable. If excavations are made in them,
they flow more readily than the medium and coarse
sands. The available water capacity and fertility are
slightly higher in this soil than in Klej sand, 0 to 4
percent slopes. In addition, this soil has a weakly de-
veloped subsoil that has 8 to 5 percent more clay than
the surface layer. This additional clay slows leaching
of fertilizers somewhat.

Included with this soil in mapping are small areas
of Galestown sand and Evesboro fine sand.

Widely spaced open ditches or underdrains keep the
water table down where it does not interfere with
farming. Maintenance of ditchbanks is more costly
than on Klej sand, 0 to 4 percent slopes, and the soil is
more subject to soil blowing. (Capability unit
IIIw-16; woodland suitability group 8s1)

Kresson Series

The Kresson series consists of somewhat poorly
drained soils that contain large amounts of glauconite
because they formed in marine deposits containing
large amounts of glauconite.

In a typical profile the surface layer is about 8
inches thick and consists of olive-gray fine sandy loam
mottled with yellowish brown. The subsoil extends to
a depth of 36 inches and is dark olive gray mottled
with dark yellowish brown. It is sandy clay in the
upper 12 inches and sandy clay loam below. The sub-
stratum is stratified olive-gray and dark yellowish-
brown sandy loam and sandy clay loam.

The permeability is slow in the subsoil and moder-
ately slow in the surface layer and substratum when
the soil is moist and the clays are swelled. Permeabil-
ity is more rapid in summer when the clay contracts
and the soil cracks. The available water capacity is
high. Although excess water is perched over the sandy
clay subsoil for some time after heavy rains, the soils
do not become completely saturated. When rainfall is
normal, undrained Kresson soils have ground water in
the substratum from October to May, and excess water
may be perched over the subsoil in the same period.

These soils are high in natural fertility, and added
fertilizers do not leach readily. Kresson soils are gen-
erally very strongly acid, and large additions of lime
are needed fo correct this condition. In places, the sub-
stratum is only slightly acid or nearly neutral. Or-
ganic-matter content is low in the loamy sand and is
moderate in the loam and fine sandy loam.

The native vegetation is a hardwood forest consist-
ing of mostly oak, hickory, beech, ash, redcedar, and
Virginia pine. Virginia pine or redcedar normally seed
in idle areas.

Kresson soils are well suited to general crops. The
loamy sand is used mostly for vegetables, corn, soy-
beans, small grains, hay, and pasture. The loamy sand

warms early and is easily worked, but it is subject to
soil blowing. The Kresson fine sandy loam and loam
soils are difficult to work, because the period of opti-
mum moisture is so short. They are either too wet or
too dry most of the time.

Only a very small acreage of the Kresson soils is ir-
rigated. When rainfall is normal, deep drainage and
surface drainage are needed. The ground water can be
lowered by use of open ditches or underdrains. Be-
cause of the clayey subsoil, underdrains alone cannot
drain off the surface waters fast enough. These soils
are only moderately suitable for dug ponds.

Typical profile of Kresson fine sandy loam, 0 to 8
percent slopes, in a cultivated field one-eighth mile
north of Evesboro:

Ap—0 to 8 inches, olive-gray (5Y 4/2) fine sandy loam;
few, fine, prominent mottles of yellowish brown
(10YR 5/8); moderate, medium, granular struc-
ture; friable, sticky and plastic when wet; glau-
conite content medium to high; 38 to 5 percent
rounded quartzose pebbles as much as 2 inches in
diameter; abrupt, smooth boundary; horizon 6 to
12 inches thick.

B21t—8 to 20 inches, dark olive-gray (5Y 3/2) sandy clay,
dark olive (5Y 3/3) when crushed; many, fine, dis-
tinet mottles of dark yellowish brown (10YR 4/4);
moderate to strong, coarse, angular blocky strue-
ture; very firm when moist, very hard when dry,
very sticky and plastic when wet; distinet clay
films on ped faces; glauconite content more than
40 percent; gradual, smooth boundary; horizon 10
to 24 inches thick,

B22t—20 to 36 inches, dark olive-gray (5Y 3/2) sandy clay
loam, dark olive (5Y 8/3) when crushed; many,
fine to medium, distinct mottles of dark yellowish
brown (10YR 4/4); moderate, coarse and medium,
subangular blocky structure; firm to friable when
moist, hard when dry, sticky and plastic when wet;
discontinuous thin clay films on ped faces; glau-
conite content high; abrupt, smooth boundary; ho-
rizon 10 to 20 inches thick.

C—386 to 60 inches, alternating layers of olive gray (5Y
4/2) and dark yellowish brown (10YR 4/4) sandy
loam and sandy clay loam; many, medium, promi-
nent mottles; massive; friable when moist, sticky
and plastic when wet; unweathered glauconite con-
tent high; glauconite adds dark grains to mass
color; lower brown layer is commonly iron ce-
mented.

Kresson soils contain varying, but generally not large,
amounts of quartzose gravel.

Unplowed Kresson soils have a very dark A1l horizon
about 4 inches thick. When they are plowed, this horizon is
mixed with the horizon below to form the Ap horizon. Kres-
son soils tend to have a darker Ap horizon than other soils
of the county that have the same natural drainage. The Ap
horizon is 5Y or 2.5Y in hue and 8 or 4 in value. Textures
are loam, fine sandy loam, and loamy sand.

The B horizon is mostly 5Y in hue, but in places it is
2.5Y. It is 3 or 4 in value and ranges from 2 to more than 4
in chroma. Mottles are generally prominent. They are 10YR
or 5YR in hue, 4 or 5 in value, and range from 4 to 8 in
chroma. Mottles range from common to many and are gen-
erally fine or medium. In most places the B horizon is
mainly sandy clay, but commonly it is sandy clay loam in
some part. Structure is generally blocky or angular blocky,
but it tends to be prismatiec.

Most strata of the C horizon are friable and appear po-
rous. All are highly glauconitic, and when they become wet,
the clays swell and are slowly permeable. In many places
iron sheets prevent normal movement of water downward.

Kresson soils are associated mainly with Marlton, Cole-
mantown, and Adelphia soils. They are more gray than
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Marlton soils and have mottling closer to the surface. Kres-
son soils are not so gray as Colemantown soils and are not
so sandy or so brown as Adelphia soils.

Kresson loamy sand, 0 to 3 percent slopes (KwA).—
This soil is not extensive. It occurs north of Medford
and north of Cookstown along the Burlington-Ocean
County line. The loamy sand surface layer averages
about 16 inches in thickness and apparently is a wind
deposit. Included with this soil in mapping are small
areas of Marlton soils. ,

This soil warms earlier in spring than Kresson fine
sandy loam and Kresson loam, and it is better suited to
vegetables.

Water is absorbed readily by the loamy sand surface
layer, but it is not transmitted readily through the
sandy clay subsoil. As a consequence, the water is
perched over the subsoil for long periods and surface
drainage is needed. Also needed is protection from soil
blowing by the use of windbreaks, cover crops, or
windstripping. (Capability unit IIIw-12; woodland
suitability group 2wl) - .

Kresson fine sandy loam, 0 to 3 percent slopes (KxA).
—DMost of this soil is nearly level and receives runoff
from the slopes above. It has the profile described as
typical for the series. Included with this soil in map-
ping are small areas of Kresson loam, and small areas
of Marlton, Colemantown, and Adelphia soils, espe-
cially the glauconitic variant.

This Kresson soil is well suited to general crops and
tomatoes. It drains slowly and warms late. Surface
drainage is needed on this soil, and subsurface drain-
age may be needed in places. (Capability unit
ITIw-12; woodland suitability group 2wl)

Kresson loam, 0 to 3 percent slopes (KyA).—This soil
is hard to work because it is too wet or too dry much
of the time. It is slower to warm in spring and more
difficult to work than Kresson loamy sand and Kresson
fine sandy loam. It is also less well suited to vegeta-
bles. This soil has a loam surface layer, but otherwise
its profile is similar to that described as typical for the
series. Included with this soil in mapping are small
areas of clay loam.

This Kresson loam is well suited to hay, pasture,
small grains, corn, and soybeans, though cultivation
should be limited. Surface drainage is needed, and sub-
surface drainage is also needed in some places. (Capa-
bility unit IITw-11; woodland suitability group 2wl)

Lakehurst Series

The Lakehurst series consists of deep, loose, moder-
ately well or somewhat poorly drained sandy soils that
have a bleached horizon 7 or more inches thick. Slopes
range from 0 to 5 percent. These soils formed in
coarse water-laid deposits on the outer Coastal Plain.
They are the most extensive soils of Burlington
County. ‘

In a typical profile the surface layer is gray sand
about 3 inches thick. The subsurface layer is light-
gray sand about 12 inches thick. The subsoil, about 25
inches thick, is dark-brown loamy sand in the upper 8
inches and yellowish-brown sand mottled with grayish
brown below. The substratum is pale-brown sand.
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Figure 13—A special crop of beachgrass produced on Lakehurst
soil for replanting on the coastal beaches.

Lakehurst soils are very strongly acid and very low
in natural fertility. Added fertilizers. leach readily.
The content of organic matter is very low. Because
these soils are loose, they are subject to soil blowing
and, on slopes, to water erosion. The fluctuating water
table in these soils starts to rise in about October,
rises to about 2 feet from the surface by late in Wu_lter
or early in spring, and drops shortly after spring.
Since plants use more water in summer than in other
seasons, this water table is of value only to deep-
rooted plants. Lakehurst soils have rapid or moder-
ately rapid permeability and a low or very low availa-
ble water capacity. They can be readily drained by
widely spaced ditches or underdrains. ) )

The natural vegetation is mostly pitch pine mixed
with black and white oak, blackgum, and hickory
trees. The understory includes lowbush blueberries,
gallberries, and scattered sheep laurel. The sheep lau-
rel generally has roots deep enough to reach the water
table (8). Where wildfires have been severe, there are
few hardwoods except scrub oak and blackjack oak.
Where wildfires have been extremely severe, the trees
are dwarfed to a height of about 4 to 6 feet regardless
of age (2). )

A considerable acreage of Lakehurst soils was
cleared and cultivated about a hundred years ago, but
little of this is now cultivated (fig. 18). Some areas re-
cently have been cleared for planting to blueberries,
but these soils are too low in fertility and too dry for
this crop. ,

Where wildfires can be eliminated, trees can be
grown for pulpwood on Lakehurst soils. Deer eaig a
large amount of acorns from scrub oak, and the Fish
and Game Commission has cleared some areas and
planted them to vegetation that supplies food for deer.

Typical profile of Lakehurst sand, 0 to 3 percent
slopes, in a wooded area at Scout Camp Lenape near
Medford:
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A1—0 to 3 inches, gray (10YR 5/1) sand; single grain;
loose; abundant fine roots; clear, smooth bound-
ary; horizon 0 to 4 inches thick. .

A2 3 to 16 inches, light-gray (10YR 6/1) sand; single
grain; loose; abrupt, irregular boundary; few
white quartz pebbles; horizon 6 to 24 inches thick.

B2h—15 to 18 inches, dark-brown (7.5YR 4/2) loamy sand;
single grain; about 25 percent, by volume, is firm,
irregularly shaped nodules as much as 2 inches in
diameter ; abrupt, smooth boundary; horizon 0 to 4
inches thick.

B3—18 to 40 inches, yellowish-brown (10YR 5/6) sand;
common, medium, faint mottles of grayish brown
(10YR 5/2); single grain; loose; about 50 percent
of upper 2 inches, by volume, is firm nodules;
g}fadual, smooth boundary; horizon 10 to 22 inches
thick.

C—40 to 60 inches, pale-brown (10YR 6/3) sand; single
grain; loose.

The Al horizon ranges from 3 to 5 in value. Where Lake-
hurst soils are plowed, this horizon is mixed with the A2 to
form an Ap horizon, which generally is gray (10YR 5/1).

The A2 horizon generally is gray or light gray, but
in a few places it is pinkish gray. It is 5YR to 10YR in
hue, 5 or 6 in value, and 1 or 2 in chroma. The lower bound-
ary is wavy or irregular in places, and deep tongues from
the A2 horizon extend downward and appear to have
formed adjacent to roots or in root channels.

In the B2h horizon the nodules range from none to abun-
dant and from firm to extremely firm. This horizon ranges
from 5YR to 10YR in hue, from 2 to § in'value, and from 2
to 8 in chroma. Texture is sand or loamy sand. In places
this horizon is absent.

The B3 horizon has few or common mottles. Its color is 5
or 6 in value and ranges from 3 to 6 in chroma. )

In the loamy substratum phases at a depth of 40 to 60
inches, the C horizon generally is sandy loam or sandy clay
loam but it is clay or sandy clay in a few places. Layers
adjacent to the loamy strata are low in chroma in some
places.

The amount of quartzose gravel in Lakehurst soils varies
from place to place and in location in the profile. This
gravel ordinarily is most abundant where Lakehurst soils
occur below the Woodmansie soils. In the profile, the gravel
tends to be most abundant in the C horizon.

Lakehurst soils normally occur below Lakewood or Wood-
mansie soils and above Atsion soils. Mottles in the Lake-
hurst soils distinguish them from the Lakewood soils, which
are not mottled. Lakehurst soils lack the sandy loam B2 ho-
rizon that occurs in the Woodmansie soil and are not so
gray in the B3 horizon as the Atsion soils.

Lakehurst sand, 0 to 3 percent slopes (LaA).—This
soil has the profile described as typical for the series.
Included with this soil in mapping are narrow areas
with slopes greater than 3 percent. Also included are
areas of Lakehurst sand, thick surface, 0 to 3 percent
slopes. In some included areas, especially where this
Lakehurst sand lies below Woodmansie soils, the sub-
soil'is sandy loam. Apparently, finer textured material
washed downslope from the Woodmansie soils. Small
areas of Lakewood, Woodmansie, and Atsion soils are
included.

Lakehurst sand is too low in fertility and too
droughty for crops or pasture. Wildfires must be elimi-
nated if trees suitable for pulpwood are to grow. This
soil is often used for camping where it is near water.
The water table can be lowered by drainage in most
places. (Capability unit IVw-17; woodland suitability
group 4sl)

Lakehurst sand, thick surface, 0 to 3 percent slopes
(LIA).—This soil has a bleached surface layer averag-
ing 15 inches and ranging from 12 to 24 inches in

Figure 14.—Profile of Lakehurst sand, thick surface, 0 to 3
percent slopes, showing a thick, bleached surface layer and
wavy lower boundary.

thickness; otherwise its profile is similar to that de-
scribed as typical for the series. This thick layer is
leached of minerals and therefore is not fertile (fig.
14).

On this soil forest stands are not dense. Wildfires
must be eliminated if trees are to be grown for pulp-
wood.

Drainage generally is possible on this soil. Lawns
and ornamental plantings are extremely difficult to es-
tablish and maintain. Intensive fertilization and wa-
tering are needed. Where basements are built, under-
drains should be installed. (Capability unit IVw-17;
woodland suitability group 4sl)

Lakehurst sand, loamy substratum, 0 to 3 percent
slopes (LmA).—This soil has a sandy loam or sandy
clay loam layer that generally is at a depth of 40 to 60
inches but that is at a depth of only 80 inches in some
places. Otherwise, the profile of this soil is similar to
that described as typical for the series. Included with
this soil in mapping are a few areas where the sub-
stratum is sandy clay or clay. (Capability unit
IVw-17; woodland suitability group 4s1)

Lakehurst fine sand, 0 to 3 percent slopes (LnA).—
The fine sand surface layer of this soil extends to a
depth of at least 30 inches. Otherwise the profile is sim-
ilar to that described as typical for the geries. This
fine sand has a low shear strength. When saturated, it
flows readily. Ditches dug in it tend to collapse. If this
soil is used for growing trees for pulpwood, wildfires
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must be eliminated. (Capability unit IVw-17; wood-
land group 4s1)

Lakehurst fine sand, loamy substratum, 0 to 3 per-
cent slopes (LoA).—The surface layer is fine sand, and
loamy layers occur in the substratum. Otherwise, this
soil has a profile similar to that described as typical
for the series. The loamy layers are generally sandy
loam or sandy clay loam, and they normally occur
below a depth of 40 inches. Included with this soil in
mapping are a few areas where the substratum is clay
or sandy clay.

The water table fluctuates more erratically in this
soil than in Lakehurst sand, 0 to 3 percent slopes, and
artificial drainage is more difficult. Because the fine
sands flow readily where saturated, banks of ditches
collapse. (Capability unit IVw~17 ; woodland suitability
group 4sl1) '

Lakehurst-Lakewood sands, 0 to 5 percent slopes
(LrA).—This complex contains Lakehurst sand and
Lakewood sand that are so intermingled that they
could not be shown separately on the soil map. The
Lakehurst soil makes up about 60 to 70 percent of the
complex in most places, and the Lakewood soil makes
up most of the rest. Each of these soils has a profile
similar to that described as typical for its series. The
Lakewood soil is higher than the Lakehurst.

Enough Lakewood soil occurs in places for home-
sites and septic fields to be built on it so that the fluc-
tuating water table of the Lakehurst is avoided. On-
site investigations are essential for determining the
suitability of these soils for homesites and septic
fields. Also essential is the elimination of wildfires if
these soils are used as homesites or for growing trees
for pulpwood. (Capability unit IVw-17: woodland
suitability group 4s1)

Lakehurst-Lakewood sands, loamy substratum, 0 to
5 percent slopes (LsA).—These soils have loamy layers
normally below a depth of 40 inches, but except for
this they have a profile similar to that described as
typical for their respective series. These layers are
sandy loam or sandy clay loam in most places. The
Lakehurst soil makes up about 60 to 70 percent of this
complex, and the Lakewood soil makes up the rest.
The Lakewood soil is higher than the Lakehurst.

Because the water table fluctuates more erratically
in this complex than in Lakehurst sand, 0 to 8 percent
slopes, artificial drainage is more difficult. Septic fields
must be designed and installed with care. Enough
Lakewood soil occurs in places for homesites and sep-
tic tank filter fields to be built on it, and the fluctuat-
ing water table of the Lakehurst soil is thus avoided.
Onsite investigations are needed to determine the suit-
ability of this complex for homesites and septic fields.

Wildfires must be eliminated where this complex is
used as homesites or for growing trees for pulpwood.
ZE(Jla)p:a.bili’cy unit IVw-17; woodland suitability group

s

Lakewood Series

The Lakewood series consists of deep, loose exces-
sively drained soils that have a bleached horizon 7 or
more inches thick. These soils are mainly gently slop-

ing, but slopes are as much as 15 percent in some places.
These soils formed in stratified water-laid deposits in
the outer Coastal Plain.

In a typical profile of a forested Lakewood soil, the
surface layer is gray sand about 10 inches thick. The
subsoil is sand that extends to a depth of about 20
inches and is strong brown in the upper 4 inches and
brownish yellow below, becoming paler as depth in-
creases. The substratum is light yellowish-brown
sand.

Lakewood soils have rapid or moderately rapid
permeability and low or very low available water ca-
pacity. They are low in organic-matter content and
fertility. Added fertilizers leach readily. These soils
are very strongly acid. They are subject to soil blow-
ing.

The native vegetation is a forest consisting of pitch
pine, black oak, and white oak (fig. 15). Where wild-
fires have been severe, the vegetation has reverted to
pitch pine, scrub oak, and blackjack oak. Where wild-
fires have been most severe, the trees are dwarfed;
they grow less than 5 feet high, though they are 50 or
more years old.

Several thousand acres of these soils originally were
cleared for farming, but nearly all of this acreage has
reverted to woodland. Crop yields were so low that
cultivation was abandoned. Irrigation was not availa-
ble when this land was farmed, and few crops could be
grown even with modern methods. Lakewood soils are
so low in fertility that many grasses and legumes com-
monly grown on the more fertile soils will not survive.
Weeping lovegrass and tall fescue have been success-
ful in places.

Typical profile of Lakewood sand, 0 to 5 percent
slopes, in a forest 8 miles north of Green Bank:

A2—0 to 10 inches, gray (10YR 6/1) sand; single grain;
loose; abrupt, wavy boundary; horizon 6 to 24
inches thick.

B2—10 to 14 inches, strong-brown (7.5YR 5/8) sand; single

grain; loose; abrupt, wavy boundary; horizon 0 to
8 inches thick.

Figure 15—Mature open stand of pine on a Lakewood sand
where there has been no recent wildfire damage.
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B3—14 to 20 inches, brownish-yellow (10YR 6/6) sand;
single grain; large roots concentrated in this hori-
zon; common spheroidal nodules as much as one-
eighth inch in diameter; gradual, wavy boundary;
horizon 6 to 20 inches thick.

C—20 to 60 inches, light yellowish-brown (10YR 6/4) sand;
single grain; nodules diminish in number with
depth.

In places Lakewood soils contain rounded quartzose peb-
bles, but generally not in large amounts. In places they
have a dark or very dark Al horizon that is as much as 4
inches thick. This horizon is missing in many places, and
where the soils are cultivated, this horizon is destroyed.

In places Lakewood soils have a discontinuous dark
brown or very dark brown horizon about 1 to 4 inches thick
in the upper part of the B horizon. This horizon is present
in less than 25 percent of the acreage. It ranges from 5YR
to 10YR in hue, from 3 to 5 in value, and from 2 to 8 in
chroma. In places it contains a few iron concretions. The
lower part of the B horizon ranges from 2.5Y to 10YR in
hue, is 5 or 6 in value, and ranges from 4 to 6 in chroma.

The C horizon ranges from 4 to 6 in value and from 4 to
8 in chroma. Where there are underlying loamy layers, ad-
jacent layers are as low as 1 in chroma.

Lakewood soils are agsociated mostly with Lakehurst, Ev-
esboro, Woodmansie, and Klej soils. Lakewood soils lack the
mottling common to Lakehurst and Klej soils and the sandy
loam subsoil common to Woodmansie soils. Lakewood soils
are more deeply bleached than Evesboro soils.

Lakewood sand, 0 to 5 percent slopes (LtB).—This
soil is so rapidly permeable that runoff occurs only
during intensive rainfall. It has the profile described
as typical for the series. Included with this soil in
mapping are small areas of Lakehurst, Woodmansie,
and Evesboro soils, The Lakehurst soils are in low po-
sitions. Also included are small areas that have slopes
of more than 5 percent, areas that have a loamy sub-
stratum, and areas of fine sand.

Most of this soil is in woodland. Scrub oak provides
food for the deerherd in fall. Protection from wild-
fires is the greatest management need if this soil is to
provide trees for pulpwood. The trees also increase the
amount of rainfall that becomes ground water. (Capa-
bility unit VIIs-8; woodland suitability group 5s1)

Lakewood sand, 5 to 10 percent slopes (LtC).—Be-
cause runoff is moderate and the sand is loose, erosion
is likely where this soil is without cover. Included
with this soil in mapping are small areas of Wood-
mansie, Evesboro, and Downer soils. (Capability unit
VIIs-8; woodland suitability group 5s1)

Lakewood sand, 10 to 15 percent slopes (LtD).—On
this soil, most slopes are short and runoff is rapid. Be-
cause of this runoff and because the sand is loose, ero-
sion is severe where this soil is bare. A permanent veg-
etative cover is needed to keep erosion and deposition
at a minimum. (Capability unit VIIs-8; woodland
suitability group 5s1)

Lakewood sand, thick surface, 0-to 5 percent slopes
(LuB).—This soil is extremely low in fertility and
available water capacity. It has a bleached horizon
that ranges from 12 to 20 inches in thickness, but av-
erage thickness is 15 inches. Except that it has a
thicker surface layer, the profile of this soil is similar
to that described as typical for the series.

The low fertility of this soil is reflected by the very
low density in the forest stand. Where this soil is used
for lawns or landscape plants, intense fertilization and

watering are needed. (Capability unit VIIs-8; wood-
land suitability group 5s1)

Lakewood sand, loamy substratum, 0 to 5 percent
slopes (LvB).—This soil has sandy loam or sandy clay
loam layers mostly at a depth of 40 to 60 inches, but in
places at 30 inches. Otherwise this soil has a profile
similar to that described as typical for the series.

Because of the finer substratum layers, this soil has
more water that is available to deep-rooted trees. (Ca-
pability unit VIIs-8; woodland suitability group 5sl)

Lakewood fine sand, 0 to 5 percent slopes (LwB).—
Except for the fine sand surface layer that extends to
a depth of 30 inches in most places, this soil has a pro-
file similar to that described as typical for the series.
This soil has a higher available water capacity than
Lakewood sand, 0 to 5 percent slopes. Shear strength
and stability are lower, because of the more uniform
size of the sand. (Capability unit VIIs-8; woodland
suitability group 5s1)

Lakewood fine sand, loamy substratum, 0 to 5 per-
cent slopes (LyA).—This soil has a fine sand surface
layer that extends to a depth of 30 to 40 inches and
has sandy loam or sandy clay loam layers in the sub-
stratum. The fine sand has low shear strength and sta-
bility. Otherwise its profile is similar to that described
as typical for the series. (Capability unit VIIs-8;
woodland suitability group 5s1)

Made Land

Three units of Made land have been mapped—Made
land, dredged coarse material; Made land, dredged fine
material; and Made land, sanitary fill.

Made land, dredged coarse material (Ma).—This is
mostly coarse material dredged from the Delaware
River or the Bass River and pumped into diked areas
beside the rivers to settle. Boulders, cobblestones, and
pebbles settle in this material (fig. 16). Fine material
settles in the most distant parts of the ponded area,

Figure 16.—Profile of Made land, dredged coarse material, showing
gravel and cobblestones scattered in the stratified sand.
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and sands occupy most of the area between the fine
material and the boulders, cobblestones, and pebbles.
The deposits are 5 to 20 feet thick along the Delaware
River and 8 to 8 feet thick along the Bass River.

In the Palmyra area, Made land is very sandy and
extremely low in fertility. After the dredged material
was deposited, the area remained bare for a long time.
It was subject to severe soil blowing until it was
limed, fertilized, seeded, and tied down with stakes
and twine. It was seeded with tall fescue, which pro-
vided an excellent cover.

On Hawk Island at Riverside, the dredged material
contains large amounts of mica, probably from the
Wissahickon schist at the bottom of the river. The ma-
terial includes énough fines to make revegetation pos-
sible. Many perennial weeds, river birch, sycamore,
black locust, red maple, boxelder, and willow invade
readily. In this area, the material is being dredged
again as a source of sand and gravel.

South of New Gretna, adjacent to the Bass River,
are several areas of gravel, sand, silt, and clay. These
areas are mostly sand, but they contain more silts
than the Made land along the Delaware River.

This Made land is rapidly permeable and subject to

severe soil blowing. Runoff is low and fertility is very .

low. Perennial grasses can be seeded to reduce soil
blowing. Made land, dredged coarse material, is used
primarily as a receiving area for dredging operations
‘needed to keep the river channels open. In some areas
the material is used as fill or as a source of gravel and
1§i::111nd. Some areas are used as sites for sanitary land

S.

Made land, dredged coarse material, is not suited to
crops. Because of the high population along the Dela-
ware River, it is not used for wildlife habitats. Some
sites have been developed for industry; others have a
potential for port and marine development. (Capabil-
ity and woodland suitability unclassified)

Made land, dredged fine material (Mf).—This land
type consists mostly of fine material dredged from the
Delaware River and pumped into diked areas. The
source of this material is mostly the thick clay beds of
the Magothy Formation. Deposits are 10 to 20 feet
thick. Thin sandy layers are mixed with the clay in
places. Boulders, cobbles, pebbles, and sand generally
are in the discharge area. The pumped silts and clays
normally are held in suspension for some time before
they settle, but where clay beds are dredged from the
river bottom, the clay also comes out of the pipe as
partly rounded masses 2 to 10 inches in diameter (fig.
17). In summer the clay cracks severely as it dries.
Permeability is slow; runoff is high.

This land is not suitable for crops. It is used pri-
marily for industrial development. Where large areas
such as parking lots are to be paved, a permeable sub-
base is needed. (Capability and woodland suitability
unclassified)

Made land, sanitary fill (Mg).—This land type con-
sists of areas used for rubbish disposal and then cov-
ered by soil. Normally a series of trenches are dug,
and rubbish, including garbage, metal, glass, wood,
building foundation materials, industrial wastes, and
many other materials, is dumped. into them. As the

Figure 17—Top, dredge discharge area and cone of partly rounded
clay masses; bottom, partly rounded clay masses at the discharge
area.

trenches are filled, the refuse is covered by the exca-
vated soil. Land fills are subject to uneven settling and
the formation of hydrogen sulfide as the organic mate-
rial decays. Some fill areas are formed by filling low
wetlands.

Some sanitary land fills are designed to be used
again for land fills after allowing time for decomposi-
tion of the rubbish. Some areas have been converted to
parks. Limitations are severe for use of the areas for
crops, woodland, septic tank disposal fields, or building
sites. Limitations are moderate for use of the area for
wildlife habitats. (Capability and woodland suitability
unclassified)

Marlton Series

The Marlton series consists of nearly level to slop-
ing, moderately well drained and well drained soils
that contain large amounts of glauconite. These soils
occur in high positions. They formed in marine depos-
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its that contain large amounts of glauconite.

In a typical profile the surface layer is dark olive-
gray fine sandy loam about 10 inches thick. The subsoil
extends to a depth of about 40 inches. It is dark-olive
sandy clay in the upper 20 inches and olive-brown and
dark olive-gray clay loam below. The underlying
material is stratified dark olive-gray and olive-brown
sandy loam and sandy clay loam.

When these soils are moist and the clays are
swelled, permeability is moderately slow in the sur-
face layer, slow in the subsoil, and moderately slow in
the substratum. Permeability is more rapid in summer
when the soils crack from shrinking. These soils have
a high available water capacity. They never become
completely saturated. Excess water is perched over the
sandy clay subsoil for some time after heavy rains.
Shrink-well properties are moderate. These soils are
moderate in organic-matter content and high in fertil-
ity. .
Drainage of these Marlton soils generally is not
practical. Because they warm late in spring and dry
slowly after rains, these soils are not easily worked.
They are sometimes called “Sunday” soils—top wet to

work on Saturday and too dry on Monday. The period’

of optimum moisture content for plowing and cultivat-
ing is short. These soils tend to be sticky when wet
and very firm when dry. Because Marlton soils are
very strongly acid, they need large additions of lime.
At depths of 5 to 10 feet, the highly glauconitic mate-
rial may not be acid.

The native vegetation is a hardwood forest consist-
ing of mostly red oak, white oak, willow oak, hickory,
yellow-poplar, ash, beech, redcedar, and Virginia pine.
Fields left idle soon contain scattered redcedar.

These soils are mostly cleared for crops. but only a
small acreage is irrigated. They are mostly used for
dairy farming or for growing grain. The most common
crops are corn, soybeans, small grains, hay, and pas-
ture, though tomatoes and pumpkins are also grown in
places.

Typical profile of Marlton fine sandy loam, 0 to 2
percent slopes, in a field about 214 miles northwest of
Medford:

Ap—0 to 10 inches, dark olive-gray (5Y 3/2) fine sandy
loam; moderate, fine, granular structure; friable;
more than 40 percent is glauconite; abrupt, smooth
boundary ; horizon 6 to 12 inches thick.

B2t—10 to 30 inches, dark-olive (5Y 3/3) sandy clay;
strong, coarse, angular blocky structure that tends
to be prismatic; very firm when moist, very hard
when dry, sticky and very plastic when wet; dis-
tinct continuous clay films on ped faces; glauconite
content high; gradual, smooth boundary; horizon
15 to 30 inches thick.

B3-30 to 40 inches, olive-brown (2.5Y 4/4) and dark olive-
gray (5Y 3/2) clay loam; grains of the two colors
about equal; moderate, medium and coarse, suban-
gular blocky structure; friable when moist, hard
when dry, slightly sticky and plastic when wet;
discontinuous clay films on ped faces; glauconite
content high; gradual, smooth boundary; horizon
5 to 18 inches thick.

C—40 to 60 inches, dark olive-gray (5Y 38/2) and olive-
brown (2.5Y 4/4) sandy loam and sandy clay loam,
individual grains in about equal amounts in alter-
nating layers; massive; friable when moist, sticky
when wet; 60 to 90 percent is unweathered glau-

conite; some underlying reddish-brown layers firm-
ly cemented with iron.

Marlton soils contain varying amounts of rounded quartz-
ose pebbles, but they normally are not abundant.

The A horizon is thinner and darker than that in most
moderately well drained soils. The darker color is caused
by the high glauconite content, The A horizon is. 2.5Y or
5Y in hue, 3 or 4 in value, and ranges from 2 to 4 in chroma,

The B horizon ranges from 24 to 48 inches in thickness,
but average thickness is about 30 inches. The B horizon is
mainly 5Y in hue, but individual grains in the lower part of
the horizon are 2.5Y in hue. The B horizon is 3 to 4 in value
and ranges from 2 to more than 4 in chroma. In places mot-
tles occur, mostly at a depth of more than 24 inches. These
mottles normally are 10YR, 7.5YR, or 5YR in hue, and they
are about 4 in value and chroma. In places the B horizon is
heavy sandy clay loam in texture.

The C horizon swells when wet and is slowly permeable, It
feels sandy, but acts more like clayey soil. In places, thin
sheets of iron oxide slow the rate of percolation and cause
lateral movement of water.

Marlton soils generally are associated with Kresson,
Collington, and Adelphia soils. They lack the mottling in
the upper 20 inches that is common in Kresson soils, Marl-
ton soils contain more glauconite than Collington and Adel-
phia soils and are darker olive.

Marlton fine sandy loam, 0 to 2 percent slopes
(MhA).—In high positions this soil generally is nearly
well drained and contains excess water only after
heavy rains. Areas in low positions require drainage.
The profile of this soil is that described as typical for
the series. Included with this soil in mapping are
areas of Kresson soils and of the glauconitic variant of
Adelphia soils.

This soil is well suited to general crops that do not
need much cultivation. In some areas, the concentra-
tion of surface water can be reduced by stripcropping
and terracing. (Capability unit IIs-2; woodland suita-
bility group 201)

Marlton fine sandy loam, 2 to 5 percent slopes
(MhB).—This soil has moderate runoff, and erosion isa
hazard. It has a profile similar to that described as typ-
ical for the series. Included with this soil in mapping
are eroded areas where plowing exposes the dark-olive
sandy clay subsoil. Also included are areas of Colling-
ton and Adelphiz soils that are sandier than this
Marlton fine sandy loam and easier to work.

This soil is well suited to general crops. Stripcrop-
ping and terracing have been used to reduce runoff
and erosion. (Capability unit ITe-2; woodland suitabil-
ity group 201)

Marlton soils, 5 to 10 percent slopes (MrC).—Al-
though the surface layer of these soils ranges from
loamy sand to sandy clay, fine sandy loam is dominant.
The sandy clay occurs in severely eroded areas where
plowing has exposed the subsoil. Seed germination and
plant growth are poor in these areas. Except for tex-
ture of the surface layer, these soils have a profile
similar to that described as typical for the series.

Included with these soils in mapping are small areas
where slopes are steeper than 10 percent. Some in-
cluded areas had gullies filled from the soil beside the
gully.

Where slopes are stronger or erosion has been se-
vere, these soils are better suited to hay or pasture
than to row crops. Stripcropping, diversion terraces,
and cover crops can be used to reduce erosion. Capabil-
ity unit IITe-2; woodland suitability group 201)
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Marsh Land

Marsh land consists of areas where soil materials
are so variable that they cannot be placed in a series.
Instead, these areas are described as Marsh, fresh
water, and Marsh, tidal.

Marsh, fresh water (Ms).—This mapping unit con-
sists of areas that are covered with water 8 to 10
months of the year. The soils generally are so satu-
rated that they can support little weight.

The largest area is adjacent to Parkers Creek in
Mount Laurel Township, where the blocking of the
natural stream channel has caused extensive overflow.
Drainage improvement in this area is possible but
costly. Smaller areas of this marsh occur adjacent to
streams on the upper side of many impounded areas.
These areas cannot be much improved by drainage.

The native vegetation consists of buttonball bush,
rose mallows, and a few other shrubs that can live in
water for extended periods. This mapping unit has se-
vere limitations for all uses except habitats for wild-
life; (Capability unit VIIIw-29; woodland suitability
group unclassified)

Marsh, tidal (Mt).—This soil consists of highly or-
ganic silt flats near sea level, where they are flooded
twice daily. The soil material is brownish and has an
average thickness of about 3 feet. It is 10 feet or more
thick in many places and is as little as 1 foot thick in
some places. Below the layers of silt are sand and
gravel and, in some places, clay.

Marsh, tidal, is most extensive at the mouths of the
Mullica, Bass, and Wading Rivers in the southeastern
part of the county. Here the waters generally are
brackish. Methane or marsh gas forms in many places.
Small areas of this marsh occur along the Delaware
River and Rancocas, Assiscunk, Crafts, Blacks, and
Crosswicks Creeks. In these small areas the floodwa-
ters are fresh.

The native vegetation is salt-tolerant grasses and
sedges. Salt hay formerly was harvested, but little is

Figure 18—The salt-tolerant vegetation of Marsh, tidal, provides
much food and cover for waterfowl.

harvested now. Numerous buried logs and stumps
were uncovered in a tributary of the Bass River west of
Route 9 when the channel was deepened. These logs
and stumps indicate that the vegetation may once
have been forest. Small areas along the Delaware
River and Rancocas Creek formerly were diked and
drained for farming. But the dikes were not main-
tained, and the areas were abandoned.

Marsh, tidal, is well suited as a feeding and breed-
ing area for many water birds and for mammals and
crustaceans. It is the best area for hunting waterfowl
in the county (fig. 18).

Because areas of this marsh are adjacent to large
streams, fresh-water impoundments are not easily con-
structed in them. During the past 50 years, the Mos-
quito Commission has constructed many ditches to
speed the drainage of flooded land and reduce the mos-
quito breeding pools.

This marsh has severe limitations to use as farm
land, woodland, septie tank disposal fields, and building
sites, The organic silts are unstable for foundations..
They can support so little weight that it is customary
to remove the silt layer before construction of heavy
buildings. (Capability unit VIIIw-29; woodland suita-
bility group unclassified)

Muck

Muck, shallow (Mu) consists of about 2 feet of black,
finely decomposed, saturated organic matter, generally
over sand and gravel but over clayey material in
places. In a few places this organic layer is less than 1
foot thick or more than 3 feet thick. Fire has reduced
the thickness in places. Included with this Muck in
mapping are small areas of sandy soil.

Muck forms in nearly level areas at the headwaters
of streams or where the stream flow is slow. Most of
these streams flow eastward to the Atlantic Ocean, but
there are also areas of Muck along some of the west-
ward flowing streams (fig. 19). Muck also occurs in

Figure 19.—This ditch in Muck provides outlet for poorly
drained soils on uplands,
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round depressions that have no drainage outlet, Muck
commonly is associated with Berryland and Atsion
soils and Alluvial land, sandy. It can be distinguished
from these soils by its high content of organic matter.

Except for some places that support no trees, the
native vegetation on Muck is a dense forest of Atlantic
white-cedar. Because the market for this wood has
been good for a long time, the forests have been cut
frequently. The cedars have water constantly avail-
able, except in severe droughts, because the water table
is at or near the surface of the Muck 10 to 12 months
of the year. Because of this water table, the cedars de-
velop a shallow root system and are severely subject to
windthrow. Because the saturated Muck supports lit-
tle weight, track-type tractors and corduroy roads
made of tree tops are needed when harvesting the
cedar.

Except for cranberries, only a small acreage of
Muck is used for farming. Muck is moderately fertile,
but lacks a good supply of minerals, especially the
minor elements. Except for small areas in the inner
Coastal Plain where it forms over highly glauconitic
deposits, Muck is extremely acid. It has a high avail-
able water capacity. Muck subsides severely when it is
drying, and when it is dry it is subject to soil blowing
and burning. -

Muck is well suited to dug ponds. Its use for founda-
tions is severely limited because the organic layer is
unstable. The organic material customarily is removed
when heavy buildings are constructed on Muck. (Ca-
pability unit VIIw-30; woodland suitability group
3w3)

Nixonton Series

The Nixonton series consists of moderately well
drained, moderately coarse textured and coarse tex-
tured soils that are nearly level and gently sloping.
They occupy intermediate positions between the Pas-
quotank and Westphalia soils. They formed primarily
on the Kirkwood marine deposit, though some mate-
rial has been deposited by either wind or water.

In a typical profile the surface layer is dark gray-
ish-brown fine sandy loam about 9 inches thick. The
subsurface layer is light yellowish-brown fine sandy
loam about 8 inches thick. The subsoil is yellowish-
brown very fine sandy loam that extends to a depth of
about 32 inches. The substratum has alternating lay-
ers of gray and light olive-brown fine sand and sand.

Nixonton soils are moderately slow in permeability.
When drained, the fine sandy loam has a high avail-
able water capacity and the loamy fine sand has a mod-
erately high available water capacity. High-value
crops generally are irrigated if the soils are drained.
When rainfall is normal, the water table starts to rise
in September or October, reaches its peak of 2 feet
from the surface late in winter or early in spring, and
drops again to a depth of more than 5 feet by the end
of May. The water table makes little water available
to shallow-rooted crops in summer when it is needed
most. When the soil is drained, the water table rises
only for short periods.

Organic-matter content is moderate in the moder-

ately coarse textured soils and low in the coarse tex-
tured soils. The Nixonton soils are moderately fertile,
and added fertilizers leach, but not readily. Because
Nixonton soils are very strongly acid, fields need fre-
quent additions of lime.

The native vegetation is a hardwood forest consist-
ing mostly of oak, yellow-poplar, beech, hickory, holly,
and scattered Virginia pine. In places there are nearly
pure stands of yellow-poplar or beech.

Nixonton soils need drainage, especially when irri-
gated high-value crops are grown. Either open ditches
or underdraing can be used. Because saturated fine
sands flow easily, ditchbanks collapse. This hazard,
however, can be reduced by digging ditches in sum-
mer.

Nixonton soils are suitable for dug ponds and have
a moderately limited use for homesites and septic tank
disposal fields. Underdrains are used around founda-
tions and under basement floors to reduce wetness.
Deep ditches lower the water table in the disposal fields
more effectively than land filling.

Typical profile of Nixonton fine sandy loam, 0 to 2
percent slopes, in a rotational hayfield one-fourth mile
east of Pemberton:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) fine
sandy loam; weak, fine, granular structure; very
friable; few rounded quartzose pebbles; abrupt,
smooth boundary; horizon 8 to 12 inches thick,

A2—9 to 12 inches, light yellowish-brown (2.5Y 6/4) fine
sandy loam; very weak, fine, granular structure;
very friable; clear, smooth boundary; horizon 2 to
8 inches thick.

B21t—12 to 24 inches, yellowish-brown (10YR 5/6) very
fine sandy loam; few, fine and medium, faint mot-
tles of yellowish brown (10YR 5/8); weak, coarse,
subangular blocky structure; friable; slightly
sticky, nonplastic when wet; sand grains with
weak clay bridging, many fine pores, small
amounts of fine mica; clear, wavy boundary; hori-
zon 10 to 20 inches thick, .

B22g—24 to 32 inches, yellowish-brown (10YR 5/6) very
fine sandy loam; common; medium, prominent mot-
tles of light gray (10YR 7/1) and light olive gray
(5Y 6/2); weak, coarse, subangular blocky struc-
ture; friable; clear wavy boundary; horizon 0 to
20 inches thick. i

C—32 to 60 inches, alternating layers of gray (5Y 6/1) and
light olive-brown (2.5Y 6/4) fine sand and sand;
single grain or massive; loose or very friable,

Nixonton soils contain varying amounts of rounded
quartzose pebbles, but normally these are not abundant.
They are most common in the C horizon, especially where
the fine sands have been redeposited. The areas where mate-
rials of the C horizon have been redeposited are minor in
extent.

The solum ranges from 24 to 40 inches in thickness.
Forested areas have a very dark A1l horizon about 4 inches
thick. A gray horizon 1 to 8 inches thick occurs below the
Al horizon in places, especially in the loamy fine sand.
When plowed, these two horizons are destroyed and mixed
with some of the yellowish-brown A2 horizon to form the
Ap horizon. The Ap horizon is 2.5Y or 10 YR in hue, 4 or 5
in value, and 2 or 8 in chroma. It is fine sandy loam or
loamy fine sand in texture. The A2 horizon is 2.5Y or 10YR
in hue and 5 or 6 in value.

The B horizon ranges from 10 to 30 inches in thickness.
It is 2.5Y or 10YR in hue, 5 or 6 in value, and ranges from
4 to 6 in chroma. Mottles range from 1 to 8 in chroma. The
clay content is 5 to 10 percent higher than in the A horizon,
with the greatest difference between horizons in the loamy
fine sand. Silt content of both the A and B horizons is 10 to
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14 percent. The B horizons contain 85 to 45 percent very
fine sand and 26 to 40 percent fine sand.

The C horizon ranges from 5Y to 10YR in hue, from 5 to
7 in value, and from 1 to 8 in chroma. It generally consists
of lamella or stratified horizons of two textures. The domi-
nant texture is generally loose sand and the other- texture
generally is massive fine sandy loam.

These soils are. associated with Westphalia, Pasquotank,
Freehold, and Holmdel soils. Nixonton soils developed in the
same kind of material as the Westphalia and :Pasquotank
soils, but they contain mottles that the Westphalia soils
lack and they are neither so dark in the surface layer nor
so gray in the subsoil as are the Pasquotank-soils. Nixonton
soils lack the glauconite common to Freehold and Holmdel
soils. Nixonton soils appear similar to Woodstown soils, but
contain larger amounts of very fine sand and fine sand.

Nixonton fine sandy loam, 0 to 2 percent slopes
(NbA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
areas of Nixonton loamy fine sand and Westphalia.and
Pasquotank soils. A small area along North Branch
Rancocas Creek, east of Pemberton, is subject to flood-
ing when the branch is abnormally high.

This soil needs drainage, especially if it is used for
irrigated vegetables. The water table can be kept
down by use of open ditches or underdrains. Ditch-
bank maintenance is costly because this soil flows
readily when saturated. (Capability unit ITw-14;
woodland suitability group 2wl)

Nixonton fine sandy loam, 2 to 5 percent slopes
(NbB).—This soil has a profile similar to that de-
scribed as typical for the series. Runoff and the hazard
of erosion are moderate.

Included with this soil in mapping are small areas
of Nixonton loamy fine sand and of Westphalia and
Pasquotank soils. Also included are small areas where
the slope is less than 2 percent or more than 5 percent.

This soil needs drainage, especially if irrigated
crops of high value are grown. Because this soil flows
readily when saturated, maintaining ditchbanks is
costly. Cover crops and contour farming have been
used to reduce the erosion hazard. (Capability unit
ITw-14; woodland suitability group 2w1)

Nixonton loamy fine sand, 0 to 2 percent slopes
(NcA).—Except that it has a loamy fine sand surface
layer 16 inches thick, this soil has a profile similar to
that described as typical for the series. Included with
this soil in mapping are small areas of Westphalia and
Pasquotank soils, Nixonton fine sandy loam, and Nix-
onton soils of more than 2 percent slopes.

This soil needs drainage, especially if irrigated
crops of high value are grown. Although maintaining
ditchbanks on this readily flowing fine sand is costly,
open ditches and underdrains can be used to keep the
water table low. This soil requires more frequent ap-
plication of irrigation water than the Nixonton fine
sandy loams.

Soil blowing is a hazard on this soil, but it can be
reduced by use of cover crops, windbreaks, or wind
stripcropping. (Capability unit IIw-15; woodland
suitability group 2wl)

Nixonton loamy fine sand, 2 to 5 percent slopes
(NcB).—Runoff and the hazard of erosion are moderate
on this soil. This soil is also subject to soil blowing.
Except that the surface layer is loamy fine sand about
16 inches thick, this soil has a profile similar to that

described as typical for the series. Included with this
soil in mapping are areas of Nixonton fine sandy loam
and Westphalia and Pasquotank soils.

Where it is drained, this soil is suitable for early
vegetables. It needs more frequent application of irri-
gation water than the Nixonton fine sandy loams. Con-
tour farming can reduce the hazard of erosion on this
soil. Cover crops, windbreaks, or wind stripcropping
can be used to reduce soil blowing. (Capability unit
ITw-15; woodland suitability group 2wl)

Pasquotank Series

The Pasquotank series consists of mottled grayish
soils that developed in water-laid' deposits of uniform
fine sand. The original deposits were marine, but most
areas show signs of redeposition by glacial melt water.
These soils are nearly level and occur in low positions
where they receive much runoff from the slopes above.
In places they form in circular depressions that have
no natural outlet. They are poorly drained, and some
areas are ponded late in winter.

JIn a typical profile the surface layer is dark-gray
fine sandy loam about 9 inches thick. The subsurface
layer is mottled grayish-brown very fine sandy loam
about 5 inches thick. The subsoil is light brownish-
gray mottled very fine sandy loam that extends to a
depth of about 30 inches. The substratum consists of
alternating layers of light-gray sand and loamy sand.

Pasquotank soils are saturated 6 to 8 months of thg
year and are ponded in places when rains are heavy in
summer. The water table normally drops below -a
depth of 3 feet in summer, rises slowly early in fall,
and remains high until late in spring. In places the
ground water is under pressure and rises in the soil
when the subsoil is penetrated. The subsoil, the most
slowly permeable horizon in the Pasquotank soils, is
moderately slow in permeability.

Because Pasquotank- soils generally are in frost
pockets, they warm slowly in spring. They are.moder-
ate in available water capacity, fertility, and organic-
matter content. Except for recently limed fields, they
are very strongly acid.

The native vegetation is a hardwood forest consist-
ing of pin, willow, swamp white, and southern red
oaks and yellow-poplar, ash, beech, holly, sweetgum,
and red maple, The dense understory consists of high-
bush blueberry, spicebush, and viburnum. Sweetgum
seeds readily in abandoned fields and occupies the site
50 to 80 years before-the other hardwoods become es-
tablished.

Most of the acreage in Pasquotank soils has been
cleared for crops. When adequately drained, these
soils are used mostly for soybeans, corn, small grains,
hay, pasture, blueberries, and late-planted vegetables.
They are not suited to alfalfa, fruit, and asparagus.
The soils generally are suitable as sites for dug ponds.

Surface drainage may be needed in places to prevent
loss of high-value vegetables or small grains, and un-
derdrains or ditches can be used to lower the water
table,

Typical profile of Pasquotank fine sandy loam in a
rotational pasture 0.8 mile east of Pemberton:
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Ap—0 to 9 inches, dark-gray (10YR 4/1) fine sandy loam;
weak, fine, granular structure; very friable;
abrupt, smooth boundary; horizon 8 to 12 inches
thick.

A2g—9 to 14 inches, grayish-brown (2.5Y 5/2) fine sandy
loam; common, faint to distinct, light brownish-
gray (2.5Y 6/2) and yellowish-brown (10YR 5/6)
mottles; very weak, medium to thick, platy struc-
ture; very friable when moist, slightly sticky, non-
plastic when wet; many fine pores; clear, smooth
boundary ; horizon 2 to 6 inches thick.

B2tg—14 to 30 inches, light brownish-gray (2.5Y 6/2) very
fine sandy loam; common, coarse, distinct mottles
of yellowish brown (10YR 5/8); weak, medium,
subangular blocky structure; friable, slightly
sticky, slightly plastic when wet; few fine pores;
some sand grains weakly bridged; clear, wavy
boundary; horizon 10 to 24 inches thick.

Cg—30 to 60 inches, alternating layers of light-gray (5Y%
6/1) sand and loamy sand; single grain or mas-
sive; loose or very friable.

Small amounts of rounded quartzose pebbles may occur
throughout the Pasquotank soils, Where present, they are
most abundant in the C horizon.

The A horizon ranges from dark grayish brown to gray-
ish brown, dark gray, and gray. The B horizon is grayish
brown, light brownish gray, or gray, and it has mottles of
yellowish brown or strong brown. The mottles range from
prominent to distinet and from few to many.

Depth to the C horizon ranges from 20 to 40 inches. The
C horizon consists of coarser material than the horizons
above. Sandy loam layers alternate with sand layers in
places. The C horizon ranges from gray to strong brown
and is mottled in some places.

Pasquotank soils generally are associated with Nixonton,
Pocomoke, Fallsington, and Shrewsbury soils. Pasquotank
soils are grayer than the Nixonton soils and contain much
more uniform fine sand than Fallsington and Pocomoke
soils, They lack the glauconite content and greenish-gray or
olive-gray colors that are common in Shrewsbury soils.

Pasquotank fine sandy loam (Pa).—This soil has the
profile described as typical for the series, but areas of
Nixonton and Pocomoke soils commonly are included
with it in mapping, Also included in places are areas
of loamy fine sand. These included areas may have a
discontinuous dark-brown organic horizon in the
upper part of the subsoil.

In areas where the fine sands have been redeposited
by melt water, the mixing of the medium and coarse
sands and rounded quartzose gravel is greater than
normal. This cearser material generally occurs in pock-
ets in an unpredictable pattern. In areas where it
formed over glauconitic deposits, this soil contains
'some glauconife and in places it is greenish gray or
olive gray.

Underdrains or ditches are needed for good crop
growth. Ditchbanks are unstable, however, and are
subject to severe flowing when the fine sands are satu-
rated. The flowing of sands can be reduced if this soil
is ditched in summer and the banks are sloping and
covered with vegetation. (Capability unit IIIw—20;
woodland suitability group 3w2)

Pemberton Series

The Pemberton series consists of nearly level or
gently sloping soils that have a thick, very sandy sur-
face layer and a mottled glauconitic fine sandy loam
subsoil. These soils are mostly moderately well
drained, but some areas are somewhat poorly drained.

Pemberton soils formed in material containing small
amounts of glauconite. This material originally was
marine deposits, but it is thought to have been rede-
posited by wind. This is because it is much more com-
mon on the south side of streams than on the north
side and because it lacks gravel in the substratum.

In. a typical profile, the surface layer is dark
grayish-brown sand about 10 inches thick and the sub-
surface layer is light yellowish-brown sand about 14
inches thick. The subsoil is yellowish-brown fine sandy
loam about 10 inches thick, and the substratum is
olive sand. The subsoil contains a small amount of glau-
conite, as do the other horizons in most places.

Permeability of the Pemberton soils is moderate to
rapid in the surface layer, moderate in the subsoil, and
moderately rapid in the substratum. Available water
capacity is low. The water table starts to rise in about
October, reaches its peak of 2 feet below the surface
late in winter, and drops again to a depth of more
than 5 feet by June. These soils are low in organic-
matter content and very low in fertility. Added fertil-
izers leach readily. :

The native vegetation of these soils is a hardwood
forest consisting of mostly oaks, hickories, and scat-
tered Virginia pines. Virginia pines invade idle fields
and occupy the site for many years before the hard-
woods are reestablished.

About three-fourths of the acreage has been cleared
for crops. It is used most extensively for irrigated
high-value vegetables such as sweet corn, onions, car-
rots, and tomatoes. Small grains, soybeans, hay, and a
small acreage of pasture and field corn are also grown.

Pemberton soils warm early in spring and are easy
to work, even after heavy rains. They are readily
drained by open ditches or underdrains. Where irriga-
tion is used these soils should first be drained to pre-
vent crop losses during periods of heavy rainfall. The
surface layer of loose sand is subject to soil blowing.
Crops are subject to sandblasting by wind-driven sand
and to scalding by heat reflected from the sand. Because
these soils are very strongly acid, they need periodic
additions of small amounts of lime. They are moder-
ately limited for use as sites for dug ponds.

Typical profile of Pemberton sand in a cultivated
field 2 miles south of Masonville, east of Ark Road in
Hainesport Township:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) sand;

single grain; loose; glauconite content low;
s}rlnolt;th,~ abrupt boundary; horizon 8 to 12 inches
thick.

A2—10 to 24 inches, light yellowish-brown (10YR 6/4)
sand; single grain; loose; sand grains nearly
clean; glauconite content low; smooth, gradual
boundary ; horizon 10 to-20 inches thick.

B2t—24 to 34 inches, yellowish-brown. (10YR b5/6) fine
sandy loam; common, medium, distinct mottles of
olive gray (6Y 5/2); weak, medium, subangular
blocky structure; friable; sand grains bridged with’
clay; glauconite content low; abrupt, smooth
boundary; horizon 8 to 30 inches thick.

C—34 to 60 inches, olive (5Y 4/3) sand with many dark
glauconite grains; single grain; loose.

Pemberton soils contain varying amounts of quartzose
pebbles, generally from 0 to 10 percent. Although pebbles
are most abundant in the C horizon, they occur scattered on
the surface and in the subsoil in places.
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Wooded Pemberton soils normally have a very dark Al
horizon about 4 inches thick. In some places this is under-
lain by a bleached gray horizon 3 inches or less thick. When
the soil is plowed, these two horizons are destroyed and

im'xed with some of the A2 horizon to make up the Ap
ayer.

The Ap horizon normally is 8 or 4 in value, but it ranges
to 5 where there has been active soil blowing. It is 1 or 2 in
chroma. The A2 horizon is 10YR or 2.5Y in hue, 5 or 6 in
value, and ranges from 2 to 6 in chroma. The A2 horizon is
mottled in the lower part in places. The A horizon has a
minimum thickness of 20 inches.

The B horizon ranges from 10YR to 2.5Y in hue, is 4 or 5
in value, and ranges from 4 to 6 in chroma. Mottles vary
widely in this horizon. They range from 10YR to 5Y in hue,
from 4 to 6 in value, and from 2 to 8 in chroma.

The C horizon ranges from 1 to 4 in chroma and is mot-
tled in places. It is stratified sand and loamy sand in most
places, but sand is dominant.

Pemberton soils occur with Tinton soils on long narrow
terraces on-the south side of the major streams, such as
‘Rancocas and Assiscunk Creeks. They also are jassociated
with Freehold and Holmdel soils. Mottling in Pemberton
soils distinguishes them from the Tinton soils. Pémberton
soils have a thicker surface layer than the Freehold and

Holmdel soils. _

Pemberton sand, 0 to 5 percent slopes (PbA).—This
soil is subject to soil blowing because much of the
sand is fine. It has the profile described as typical for
the series. Included with this soil in mapping are
areas of Pemberton soil that have a thick surface
layer and of Tinton, Holmdel, and Freehold soils. Also
included are areas of loamy sand. ,

Where it has been drained, this soil is suited to irri-
gated vegetables. Extensive exposed areas need to be
protected against soil blowing by the use of wind-
breaks, cover crops, or windstrips. (Capability unit
IIIw-15; woodland suitability group 8s1)

Pemberton sand, thick surface, 0 to 5 percent slopes
(PcA)—The surface layer of this soil is at least 30
inches thick. Average thickness is 35 inches. The sub-
soil is about 14 inches thick. Except for the thickness
of the surface layer, this soil has a profile similar to
that described as typical for the series. Included with
this soil in mapping are areas of Pemberton sand and
of Tinton, Holmdel, and Freehold soils.

This soil is not suited to crops, even when irrigated.
Fertility is very low and cannot easily be improved.
This soil needs very frequent irrigation when used for
crops, and it is subject to soil blowing.

This soil is suitable for use as woodland and for
growing food and cover for wildlife. It is especially
suited to the deep-rooted perennial plants. (Capability
unit IITw-16 ; woodland suitability group 3s1)

Pits

This land type consists of pits opened to excavate
sand and gravel or clay and marl.

Pits, sand and gravel (Pt).—These pits, ranging from
4 to 20 feet in depth, were opened to excavate sand,
gravel, and borrow material. Both sand and gravel
have been taken from some of them. Most pits are at
the tops of knolls, and the material is taken from
them by loaders and trucks. Where the pits are in low
places and extend below the water table, the material
is taken by hydraulic pumps. After excavation was
completed, some pits were converted to swimming

areas. Olympia. Lakes and Pemberton Lakes are exam-
ples.

A number of pits adjacent to the New Jersey Turn-
pike and Garden State Parkway were opened to obtain
fill material for constructing the two roadways. Since
sandy areas generally were selected, the borrow areas
are similar to the sand and gravel pits. They are, how-
ever, more likely to be underlain by clay beds.

Sand is more abundant than gravel in this mapping
unit. It has many uses in building, industry, and the
making of soil-cement. Gravel is most abundant where

‘the material has been deposited by glacial melt waters.

Along the Delaware River a deposit of pebbles, cobble-
stones, and boulders below the soil at about sea level is
called stratified drift. Much of this material consists
of shale, sandstone, gneiss, and diabase.

Permeability is rapid, and available water capacity
and fertility are very low. Organic-matter content is
low, and added fertilizers leach readily. This land is
extremely acid. Large exposed areas are subject to soil
blowing.
~ Areas in the higher positions are suited to pine
trees, though growth is slow at first. They are also
suitable for wildlife habitats. (Capability and wood-
land suitability unclassified)

Pits, clay and marl (Pu).—This land consists of pits
excavated for clay and marl. The clay was excavated
primarily to make bricks, and the marl was used as a
fertilizer. The source of the material was the Mer-
chantville, Woodbury, and Hornerstown Formations.
These formations contain iron pyrite, which can form
sulfuric acid. In places ponds in these clay pits are so
acid that fish cannot reproduce (fig. 20).

Abandoned clay pits normally have abrupt vertical
side slopes, but some have been smoothed.. Revegeta-
tion of these slopes is slow, partly because extreme
acidity and severe frost heaving prevent most plants
from living through the first winter.

Figure 20.—In places, ponds in abandoned clay pits are extremely
acid.
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The marl pits were excavated between 1850 and
1900 and are now all abandoned. Nearly all areas are
overgrown with sweetgum, yellow-poplar, hickory,
and many other trees and shrubs. The walls of the pits
have become gently sloping, and only a few areas still
contain water. The underlying beds are almost neu-
tral and are very productive when stocked with fish.

Neither clay nor marl pits are suited to crops or
pasture. They are suitable as sites for dug ponds and
have moderate limitations as woodland and as wildlife
habitats. The pits receive much runoff from the slopes
above, and they are slowly permeable. Where they are
smoothed and graded for paving, a frost-free surface
application is needed to prevent frost heaving. (Capa-
bility and woodland suitability unclassified)

Pocomoke Series

The Pocomoke series consists of very poorly drained
soils that have a very dark fine sandy loam surface
layer. These soils formed in very low positions where
they receive much runoff from the slopes above, or
they are on extensive flats that lack deep natural
drainage. In Burlington County they are formed in
water-laid materials that were mostly redeposited by
glacial melt waters.

In a typical profile, the surface layer is black fine
sandy loam about 10 inches thick and the subsurface
layer is light-gray fine sandy loam about 5 inches
thick. The subsoil, about 18 inches thick, is gray fine
sandy loam mottled with yellowish brown. It overlies
a layer of light-gray stratified sand and gravelly sand
that extends to a depth of 5 or more feet.

In their natural state, Pocomoke soils are saturated
8 to 10 months of the year, and they have a high
water table. Late in winter the water is at the surface,
or it is ponded. In summer it drops to a depth of about
2 feet. Where they are drained, these soils have a mod-
erately high available water capacity. The subsoil is
moderately permeable. Because they are gently sloping
and occur in low positions, Pocomoke soils drain
slowly. These soils are high in organic-matter content.

The native vegetation is a hardwood forest consist-
ing of pin oak, willow oak, southern red oak, swamp
white oak, sweetgum, blackgum, holly, and red maple.
The dense understory consists of sweet pepperbush,
highbush blueberry, sheep laurel, bayberry, and
greenbrier.

If adequately drained, Pocomoke soils are suited to
soybeans, corn, small grains, late vegetables, blueber-
ries, hay, and pasture, They are not suited to fruit, al-
falfa, or asparagus. )

These soils are moderately fertile, and added fertil-
izers do not leach readily. Because they are very
strongly acid, they require frequent additions of lime.
They warm late in spring and become wet early in
fgll, even where drainage is provided. Heavy rains are
!lkely to cause ponding. In places Pocomoke soils occur
in frost pockets.. The water table can be lowered by
open ditches or underdrains. In places. however,
drainage outlets are difficult to find or expensive to in-
stall and maintain. These soils are well suited as sites
of dug ponds.

Typical profile of Pocomoke fine sandy loam in a
cultivated field about a half mile southwest of Taber-
nacle School :

Ap—0 to 10 inches, black (10YR 2/1) fine sandy loam, dark
gray (10YR 4/1) when dry; weak, medium, granu-
lar structure; very friable, nonsticky when wet;
a}}:rlll(pt, smooth boundary; horizon 8 to 12 inches
thick.

A2g—10 to 15 inches, light-gray (10YR 6/1) fine sandy
loam; common, medium, faint mottles of yellowish
brown (10YR 5/4) and white (10YR 8/2); weak,
medium, granular structure; very friable; sand
grains clean; gradual, wavy boundary; horizon 0
to 6 inches thick.

B2tg—15 to 28 inches, gray (5Y 5/1) heavy fine sandy
loam, light gray (5Y 7/1) when dry; many me-
dium to coarse, prominent mottles of yellowish
brown (10YR 5/6) diminishing in number and size
with increased depth; moderate, medium and
coarse, subangular blocky structure that tends to
be thick and platy; friable, slightly sticky and
slightly plastic when wet; few fine pores; sand
grains weakly bridged, thin discontinuous clay
films in root channels; about 5 percent is rounded
quartzose pebbles; abrupt, wavy boundary; hori-
zon 10 to 24 inches thick.

IICg—28 to 60 inches, alternating layers of light-gray
(10YR 7/1) sand and gravelly sand and yellowish-
brown (10YR 5/4) sandy loam; single grain or
massive; loose or very friable.

The solum ranges from 20 to 40 inches.in thickness.
Rounded quartzose pebbles generally are not abundant in
any horizon. They are most abundant in the C horizon, but
they occur in the A and B horizons in places.

In places the Ap horizon is sandy loam. The Ap horizon
is 2 or 3 in value and 1 or 2 in chroma. The dark surface
layer generally is less than 10 inches thick, but it is as
much as 14 inches thick in places.

The B horizon is sandy clay loam in places in the inner
Coastal Plain. The C horizon generally includes strata of
more than one texture, and the finest of these materials
controls permeability.

Pocomoke soils are associated mostly with Fallsington,
Pasquotank, and Woodstown soils. Pocomoke soils have a
darker A horizon than any of these associated soils, and
they are grayer than the Woodstown soils. Sands in the Po-
comoke soils are not so consistently fine as in the Pasquo-
tank soils. Pocomoke soils resemble Keansburg soils but
generally do not occur with them. Pocomoke soils lack the
olive-gray colors and the glauconite common in the Keans-
burg soils.

Pocomoke fine sandy loam (Pv).—This soil has the
profile described as typical for the series. Included
with this soil in mapping are areas of Fallsington and
Pasquotank soils and small areas of Woodstown soils.
Also included, along the north side of North Branch
Rancocas Creek east of Pemberton, is a large area that
is subject to flooding. :

Deep drainage, carefully installed and maintained,
is needed if this soil is to be farmed successfully. Open
ditches or underdrains can be used to lower the water
table. (Capability unit IITw—24; woodland suitability
group 3w2)

Sandy Land, Ironstone

Sandy land, ironstone (Se) consists of about 2 feet of
sand over discontinuous ironstone layers 14 to 2 feet
thick. Slopes generally are 5 to 15 percent, but in some
places are more than 15 percent. The ironstone occurs
in about 60 to 70 percent of the area. Because the iron-
stone formerly was quarried extensively, the soil ma-
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terial contains many manmade depressions and loose
stones. Many of the early meeting houses and homes
were made from the ironstone. A

 This land occurs in small and in some extensive
areas, generally as caps of the highest knolls. The
largest area is at Arneys Mount; others are at Julius
Mount, Mount Holly, Mount Laurel, Stony Moun-

tain, and many knolls in the outer Coastal Plain..

At Arneys Mount the ironstone occurs over glauconitic
beds, but in the outer Coastal Plain it occurs over clay
layers.
" The native vegetation is a forest of hardwoods or
pines. Because of the strong slopes and shallow depth
to bedrock, this soil is not suitable for cultivation. Be-
cause of its position, it is highly desirable as a home-
site, but there may be-severe limitations to excavation.
This soil is rapidly permeable above the ironstone.
It is low in fertility and in available water capacity.
Erosion is a hazard in some places. (Capability unit
VIIs-8; woodland suitability group 3s1)

Sassafras Series

The Sassafras series consists of well-drained, mod-

erately coarse textured soils formed in water-laid de-
posits that contain little or no glauconite. Although
the surface layer and the subsoil have the same tex-
tural class, the subsoil distinetly contains more clay
than the surface layer. The substratum is very sandy
and contains large amounts of gravel in places. These
soils are mostly nearly level or gently sloping, though
they have slopes of 5 to 10 percent in some places.
_ In a typical profile, the surface layer is dark gray-
ish-brown fine sandy loam about 10 inches thick and
the subsurface layer is yellowish-brown fine sandy
loam about 4 inches thick. The subsoil is fine sandy
loam that extends to a depth of 34 inches. It is dark
brown in the upper 14 inches and yellowish brown
below. The substratum is light yellowish-brown loamy
sand containing some gravel.

Sassafras soils are moderately permeable. The

available water capacity, organic-matter content, and
_fertlllty are moderate except where the surface layer
is l_oamy sand. The loamy sand has moderately low
available water capacity and fertility and low or-
ganic-matter content. Sassafras soils are very strongly
acid unless heavily limed. ‘
_ The native vegetation is a hardwood forest consist-
ing mostly of red oak, white oak, black oak, scarlet
ogk-z hickory, beech, yellow-poplar, and scattered Vir-
ginia pine. Pines are more abundant in the outer
Coastal Plain than in the inner Coastal Plain, and
they seed readily in idle fields.

In the inner Coastal Plain, nearly all areas of Sassa-
fras soils have been cleared for farming. High-value
vegetables were grown under irrigation, but now
much of this area is being developed for residential,
commercial, and industrial uses.

Sassafras soils are easily worked. They respond
well to fertilization. Fields require frequent applica-
tions oj:‘ lime to keep from becoming strongly acid.

Typical profile of Sassafras fine sandy loam, 0 to 2

percent slopes, in a cultivated field northeast of Ranco-
cas:

Ap—o0 to 10 inches, dark grayish-brown (10YR 4/2) fine
sandy loam; weak, fine, granular structure; very
friable; abrupt, smooth boundary; horizon 8 to 12
inches thick.

A2—10 to 14 inches, yellowish-brown (10YR 5/4) light fine
sandy loam; weak, fine, granular structure; very
friable, nonsticky, nonplastic; sand grains clean;
c%leall(', smooth boundary; horizon 3 to 5 inches
thick.

B2t—14 to 28 inches, dark-brown (7.5YR 4/4) heavy fine
sandy loam; moderate medium, subangular blocky
structure; very friable, slightly sticky, slightly
plastic; common medium pores; thin discontinuous
clay films on ped faces; gradual, smooth boundary;
horizon 10 to 20 inches thick.

B3-28 to 34 inches, yellowish-brown (10YR 5/6) light fine
sandy loam; very weak, medium, subangular
blocky structure; very friable; nonsticky, nonplas-
tic; gradual, smooth boundary; horizon 0 to 14
inches thick.

C—34 to 60 inches, light yellowish-brown (10YR 6/4) loamy
sand; single grain; loose; 2 to 5 percent is rounded
quartzose pebbles that are as much as 2 inches in
diameter.

Sassafras soils contzin varying amounts of rounded
quartzose pebbles and in places a few cobblestones. These
are most abundant close to the Delaware River. The pebbles
are most abundant in the C horizon. The solum ranges from
24 to 42 inches in thickness, and soils near the Delaware
.Rilverd tend to be 4 to 8 inches thicker than those farther
inland. .

Wooded areas generally have a very dark Al horizon
about 4 inches thick. The loamy sand and some areas of fine
sandy loam are a bleached gray in the upper part of the A2
horizon. When plowed, the Al horizon and upper part of
the A2 horizon are mixed with some of the lower part of
the A2 horizon to form the Ap horizon. The Ap horizon is

- 2,5Y in hue. The A2 horizon is 5 or 6 in value.

The B horizon is sandy clay loam in places, especially
close to the Delaware River. Near the river the B horizon
has a hue of 5YR. Near Indian Mills this horizon is 10YR
in hue and as high as 8 in chroma. )

The C horizon normally is loamy sand, gravelly sand, or
sand, but it is sandy loam in places. Where finer textures
ranging from clay loam to clay underlie the solum, they are
mapped as separate clayey substratum units.

Sassafras soils are associated with Woodstown, Freehold,
Holmdel, and Downer soils. Sassafras soils lack the mottles
that occur in the Woodstown and Holmdel soils and the
glauconite that occurs in the Freehold soils. Sassafras soils
have a finer textured subsoil than the Downer soils. Near
the Delaware River Sassafras soils normally occupy high
positions above Woodstown and Holmdel soils. Sassafras
and Woodstown soils developed in material deposited by
glacial water on the glauconitic marine deposits in which
Freehold and Holmdel soils formed. The glacial deposits
contain large amounts of rounded quartzose pebbles, a few
iron-cemented stones 5 to 10 feet in diameter, and small
amounts of glauconite. None of these are present in Sassa-
fras soils in the Indian Mills and Tylertown areas.

Sassafras loamy sand, 0 to 5 percent slopes (SfB).—
This soil has a surface layer about 16 inches thick and
a subsoil about 14 inches thick. The subsoil is reddish
brown in most places. This soil is most extensive in
Cinnaminson Township, where it is rapidly being used
for community development. One area of this soil is
near Tylertown in the outer Coastal Plain. The profile
of this soil is similar to that described as typical for
the series. .

Most of this soil has been used for vegetables and
nursery plants. Where planted to high-value crops,
this soil requires more frequent application of irriga-
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tion water than Sassafras fine sandy loam. In exten-
sive exposed areas soil blowing is a hazard.

Where this soil is shallow over underlying clay
beds, it contains excess water in some areas when
rainfall is heavy. In places pieces of ironstone 5 to 10
feet in diameter and several feet thick occur above
these clay deposits. (Capability unit IIs—6; woodland
suitability group 201)

Sassafras fine sandy loam, 0 to 2 percent slopes
(SgA).—This soil has the profile described as typical
for the series. It is well suited to crops and can be used
for nearly all crops grown in the area except the earli-
est vegetables. '

Small areas of this soil may need drainage if high-
value crops are grown. Most high-value crops are irri-
gated (fig. 21). Where a normally fertilized cover crop
follows a highly fertilized crop, enough organic mat-
ter generally is provided to keep the soil porous. The
soil, however, is compacted if cropping is intensive,
but compaction can be reduced by subsoiling, resting
the land, or seeding cover crops. (Capability unit I-5;
woodland suitability group 201)

Sassafras fine sandy loam, 2 to 5 percent slopes
(SgB).—This soil is subject to runoff and erosion. It
has a profile similar to that described as typical for
the series. Included with this soil in mapping are some
areas of sandy loam and small areas that have under-
lying clayey layers. Spot drainage may be needed be-
cause water is excessive above the clayey layers.

This soil is suited to most crops if care is taken to
prevent soil’ compaction where cropping is intensive.
Most high-value crops are irrigated. (Capability unit
ITe-5; woodland suitability group 201)

Sassafras fine sandy loam, 5 to 10 percent slopes
(SgC).—This soil normally has a surface layer about
10 inches thick and lacks the subsurface layer. In
other respects it has a profile similar to that described
as typical for the series.

Runoff is rapid on this soil, and the erosion hazard is
severe in farmed or bare areas. Some fields are gullied,
and in many places former gullies have been filled

Figure 21—Irrigated tomatoes on Sassafras fine sandy loam.

from adjacent areas. Erosion can be reduced in fields
by the use of cover crops, striperopping, or terraces.
In urban areas a sod cover can be used. (Capability
unit ITTe~5; woodland suitability group 201)

Sassafras fine sandy loam, clayey substratum, 0 to
2 percent slopes (ShA).—Except for a clayey substratum
that normally is at a depth of 40 to 60 inches but in
places is only 30 inches from the surface, this soil has
a profile like that described as typical for the series.
Where the clayey layers are close to the surface, ex-
cess water may be held for short periods after heavy
rains. These spots may need to be drained. The clayey
layers are thick because they are part of thick geo-
logic deposits. They generally are very dark gray and
range from clay to silty clay to heavy clay loam in tex-
ture. The clayey layers are slowly permeable and in-
crease the water available for crops, at least for the
deep-rooted ones.

Except for the wet spots, this soil is similar to Sas-
safras fine sandy loam, 0 to 2 percent slopes, in use
and management for farming. Limitations for use as a
homesite are slight, but limitations for use as septic
tank disposal fields are severe because the underlying
layer is slowly permeable (fig. 22). (Capability unit I-5;
woodland suitability group 201) /

Sassafras fine sandy loam, clayey substratum, 2 to 5
percent slopes (ShB).—The clayey substratum of this
soil is at a depth of 40 to 60 inches in most places, but
in some places it is only about 30 inches from the sur-
face. Runoff is moderate, and erosion is a moderate
hazard. Except for the clayey substratum, this soil has
a profile similar to that described as typical for the se-

" ries.

Where this soil is used for crops, erosion ean be re-
duced by use of cover crops and stripcropping. Inter-
ceptor underdrains can be used in many fields to re-
duce the lateral movement of water over the clayey
layers. (Capability unit ITe-5; woodland suitability
group 20l)

Figure 22.—Blocky structure of clay substratum between depths

of 3 and 5 feet severely limits percolation in septic tank disposal

fields. The soil is Sassafras fine sandy loam, clayey substratum,
0 to 2 percent slopes.
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Sassafras-Urban land complex (Sk).—This complex
has 0 to 5 percent slopes. Nearly all of it is used for
community development. Included with this complex
in mapping are some areas of Freehold and Woods-
town soils.

Because most of this area was developed many years
ago, one property at a time, the soil was not disturbed
as it is in extensive modern developments. It is esti-
mated that Sassafras soil remains in position in about
70 percent of the area. (Capability and woodland suit-
ability unclassified)

Sassafras-Urban land complex, clayey substrata
(8m).—This complex is similar to Sassafras-Urban
land complex, except that both the Sassafras soil and
the Urban land are underlain by clayey layers. These
layers are at a depth of 40 to 60 inches in most places.

Nearly all of this complex is in community develop-
ment. Homes with basements need underdrains, and
the clayey substrata severely limit the use of this com-
plex for septic tank disposal fields. (Capability and
woodland suitability unclassified)

Shrewsbury Series

The Shrewsbury series consists of nearly level, wet,
mottled gray soils that contain small to moderate
amounts of glauconite. These soils are poorly drained
and occur in low positions where they receive much
surface and substratum water from the slopes above.
They formed in redeposited marine material.

In a typical profile the surface layer is dark-gray
fine sandy loam about 10 inches thick. The subsurface
layer is gray mottled fine sandy loam about 4 inches
thick. The subsoil is prominently mottled fine sandy
clay loam that extends to a depth of 32 inches. It is
gray and greenish gray in the upper 10 inches and
greenish gray below. The substratum consists of alter-
nating layers of olive-gray loamy sand and fine sandy
loam and of prominently mottled white sand.

In their natural condition, Shrewsbury soils are sat-

urated 6 to 8 months of the year. Normally water is
about 4 feet below the surface in summer. The water
table starts to rise in September, reaches a depth of 1
foot by November, and remains at that level until it
starts to drop in April. It reaches a depth of 4 feet
again by late in May. When these soils are drained,
the water table does not remain high for long periods.
These soils are moderately permeable. They are mod-
erately fertile and moderately high in organic-matter
content. :
_ The native vegetation is a hardwood forest consist-
ing of lowland species such as willow oak, pin oak,
swamp white oak, ash, beech, hickory, sweetgum, and
red maple. The undergrowth is viburnum, spicebush,
elderberry, and greenbrier.

Where drained, Shrewsbury soils are suited to corn,
soybeans, small grains, hay, pasture, blueberries, and
late vegetables. Irrigation is seldom needed. These
soils are not well suited to alfalfa and fruit.

These soils warm late in spring, and in some places
they are subject to flooding. Where drained, they have
a high available water capacity. In their natural state
these soils are very strongly acid, but acidity has been

reduced in heavily limed fields. Added fertilizers do
not leach readily.

Shrewsbury soils are generally good sites for dug
ponds. Where there are underlying clayey layers, how-
ever, the recharge rate is likely to be slow.

Typical profile of Shrewsbury fine sandy loam in a
cultivated field 0.2 mile north of Oxmead Road just off
Gilbert’s Lane in Springfield Township:

Ap—0 to 10 inches, dark-gray (10YR 4/1) fine sandy loam;
weak, medium, granular structure; very friable;
slightly sticky, slightly plastic when wet; glaucon-
ite content less than 5 percent; abrupt, smooth
boundary; horizon 8 to 12 inches thick.

A2g—10 to 14 inches, gray (5Y 6/1) fine sandy loam;
many, medium, prominent mottles of yellowish
brown (10YR 5/6) or dark yellowish brown (10YR
4/4) ; weak, medium, granular to very weak, medi-
um, subangular blocky structure; very friable,
slightly sticky and slightly plastic when wet; glau-
conite content less than 5 percent; clear, smooth
boundary; horizon 0 to 6 inches thick.

B21tg—14 to 24 inches, fine sandy clay loam that is gray
(5Y 5/1) when moist and light olive gray (5Y 6/2)
when dry and is greenish gray (5GY 5/1) when
moist and light gray (2.5Y 7/1) when dry; many,
fine and medium, prominent mottles of brownish
yellow (10YR 6/8); moderate, coarse, subangular .
blocky structure; friable, slightly sticky and plas-
tic when wet; many fine pores; thin patchy clay
films on ped faces and in root channels; glauconite
content 5 to 10 percent; clear, smooth boundary;
horizon 5 to 15 inches thick.

B22tg—24 to 32 inches, greenish-gray (5GY 5/1) fine sandy
clay loam; common, medium, prominent mottles of
yellowish brown (10YR 5/8); very weak, coarse,
subangular blocky structure; friable, slightly plas-
tic when wet; dark greenish-gray (56GY 4/1) and
very dark gray (5Y 8/1) thin clay films on ped
faces and in root channels; glauconite content 5 to
10 percent; abrupt, smooth boundary; horizon 0 to
10 inches thick.

Cg—32 to 60 inches, alternating layers of olive-gray (5Y
5/2) loamy sand and fine sandy loam and white
(10YR 8/1) sand; many, coarse, prominent mottles
of strong brown (7.5YR 5/6) and dark yellowish
brown (10YR 4/4); loamy sand is single grain
and loose; fine sandy loam is massive and very
friable..

Shrewsbury soils contain varying amounts of rounded
quartzose pebbles. These are most abundant in the upper
part of the C horizon.

Unplowed soils have a very dark A1l horizon about 4 to 6
inches thick. When plowed, this horizon is destroyed and
mixed with the horizon below to make the Ap horizon. The
Ap horizon is 4 or 5 in value. The A2 horizon is 5Y or
10YR in hue, 5 or 6 in value, and 1 or 2 in chroma. The A2
texture is fine sandy loam, but it approaches loamy sand.

In some areas bog iron formed at a depth of 10 to 16
inches in place of the A2 horizon. Where the ironstone is
extensive, the soil is mapped as an ironstone variant of the
Shrewsbury series and is described separately.

The B horizon ranges from 12 to 24 inches in thickness.
Tt is 5Y or 5GY in hue. 5 in value, and 1 or 2 in chroma.
Mottles are mostly 10YR in hue, 5 or 6 in value, and 8 in
chroma. The B horizon is either heavy fine sandy loam or
fine sandy clay loam. .

The C horizon normally is composed of alternating strati-
fied layers of loamy sand, fine sandy loam, and sand.

Shrewsbury soils are mostly associated with Keansburg,
Holmdel, and Adelphia soils. They normally are higher than
Keansburg soils and lower than Holmdel and Adelphia soils.
Shrewsbury soils lack the black surface layer common In
the Keansburg soils and are grayer than the Holmdel and
Adelphia soils. All of these soils contain glauconite. Shrews-
bury soils appear to be like Fallsington soils because they
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are both poorly drained. But Fallsington soils do not con-
tain glauconite and do not occur with the glauconitic soils.

Shrewsbury fine sandy loam (Sn).—This soil has the
profile described as typical for the series. Included
with this soil in mapping are small areas of other
Shrewsbury soils and of Keansburg, Holmdel, and
Adelphia soils. Also included, north of Cookstown, are
some small areas of loamy sand. Other small areas
have a clay loam subsoil and slower drainage than this
soil. In these areas underdrains may not provide ade-
quate drainage. ' ,

Where it is used for crops, this soil needs drainage.
Ditches or underdrains can be used to lower the water
table. In places, however, the ground water contains
so much iron that underdrains become cemented with
it. Where the subsoil has the finest texture, surface
drains may be needed in addition to deep drainage.
éCa;))ability unit IIIw-21; woodland suitability group

w2

Shrewsbury fine sandy loam, clayey substratum
(S0).—This soil has clay layers that generally occur
at a depth of 40 to 60 inches but in places are only 30
inches below the surface. These clay layers are general-
ly very dark and thick. Except for these layers, this soil
has a profile similar to that described as typical for
the series.

This soil has drainage needs similar to those of
Shrewsbury fine sandy loam. Recharge rates in dug
ponds are likely to be slow, and in places the water
may be acid. (Capability unit IIIw-21; woodland suit-
ability group 8w2)) .

Shrewsbury loam (Sp).—Except that it has a loam
surface layer, this soil has a profile similar to that de-
scribed as typical for the series. It warms more slowly
in spring and cannot be worked so soon after rains as
Shrewsbury fine .sandy loam. It is subject to severe
frost heave. In addition to deep drainage, surface
drains may be needed. The surface can be drained by
shaping or grading the small and irregular areas or by
bedding in the more extensive areas.

Crops grown on this soil are mostly small grains,
soybeans, corn, hay, and pasture. (Capability unit
ITIw-20; woodland suitability group 3w2)

Shrewsbury sandy clay loam, truncated (Sv).—This
soil is all that remains of the typical Shrewsbury soil
after about a foot of the surface layer has been re-
moved to be used elsewhere. Because of the higher
clay content, the soil now at the surface is low in or-
ganic matter and is difficult to work. It is sticky when
wet and becomes firm and hard when it dries. Runoff
is moderate.

Most areas of this truncated soil are on Fort Dix
military property. They are smoothed and fertilized
and seeded with a mixture of perennial plants that
serve as food and cover for wildlife. (Capability unit
ITIw-20; woodland suitability group 3w2)

Shrewsbury Fine Sandy Loam,
Ironstone Variant

The main difference between this soil and Shrews-
bury fine sandy loam is the formation of an ironstone

layer in the subsoil. The variant is nearly level and oc-
curs in low positions where the water table is high.

In a typical profile the surface layer is dark-brown

fine sandy loam about 10 inches thick. The subsoil ex-
tends to a depth of about 24 inches. The upper 8
inches is.a strong-brown loam containing a few iron
concretions, and the lower part is a yellowish-red iron-
stone layer. The substratum is stratified very dark
gray or black loam or sandy loam.
_ This soil, though its water table rises more quicekly
In wet periods, is similar to Shrewsbury fine sindy
loam in wetness. The ironstone layer restricts root de-
velopment and thereby reduces the soil depth, availa-
ble water capacity, and the productive capacity of the
soil. Where the ironstone is continuous in large sheets,
permeability is reduced.

Most of this soil is used for woodland, pasture, corn,
and soybeans. Growth varies considerably from place
to place, depending on the degree of cementation of
the ironstone and the amount of drainage obtained.
The ironstone makes the installation of drainage
ditches and underdrains difficult.

Typical profile of Shrewsbury fine sandy loam, iron-
stone variant, in a cultivated field about 114 miles
northeast of Georgetown adjacent to Blacks. Creek:

Ap—0 to 10 inches, dark-brown (7.5YR 3/2) fine sandy
loam; many, fine and medium, distinct mottles. of
dark reddish brown (5YR 3/3); weak, fine, granu-
lar structure; very friable; few, fine, angular iron
concretions 3 to 1 inch in diameter; glauconite
content about 5 percent; abrupt, smooth boundary;
horizon 6 to 12 inches thick.

B21t—10 to 18 inches, strong-brown (7.5YR 5/8) loam;
common, medium, prominent mottles of greenish
gray (6GY 5/1); moderate, medium, subangular
blocky structure; friable, sticky and plastic when
wet; few angular iron concretions; patchy clay
films; glauconite content about 5 percent; abrupt,
smooth boundary; horizon 0 to 18 inches thick.

B22m—18 to 24 inches, yellowish-red (6YR 4/8) ironstone
that is strongly cemented or indurated and gener-
ally porous and discontinuous; between masses of
the stone is yellowish-red (5YR 4/8) sandy loam
that has common, medium, greenish-gray (5GY
5/1) mottles; very weak, medium, subangular
blocky structure; friable; abrupt, smooth bound-
ary; horizon 0 to 15 inches thick.

Clg—24 to 34 inches, very dark gray (N 3/0) loam; few,
fine, prominent mottles of olive brown (2.5Y 4/4);
massive and friable; micaceous; glauconite content
about 5 percent.

C2g—34 to 45 inches, very dark gray (6G 4/1) sandy loam;
massive and friable; micaceous, glauconite content
b to 10 percent,

IIC3—45 to 60 inches, black (10YR 2/1) sandy loam; mas-
sive and friable; micaceous, glauconite content 5 to
10 percent.

The Ap horizon ranges from 10YR to 7.5YR in hue and
from 2 to b in value.

The B horizon ranges from 7.5YR to 5YR in hue, is 4 or
5 in value, and ranges from 4 to 8 in chroma. The B horizon
is loam. sandy loam, fine sandy loam, or fine sandy clay
loam. The ironstone ranges from strongly cemented to in-
durated, In most places, however, it is discontinuous and
may resemble a sieve with many holes. The ironstone is
partly penetrated by roots. That the ironstone forms
around the roots is indicated by an abundance of cemented
tubes. The ironstone layer is about 6 inches thick..It com-
monly occurs just below the Ap horizon at a depth of 10 to
16 inches, but it is deeper in places. The ironstone occurs in
more than 50 percent of the area.
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The C horizon consists of stratified layers of several tex-
tures. The lower layers are commonly very dark, clayey,
and more glauconitic than the soil above.

Shrewsbury fine sandy loani, ironstone wvariant, is asso-
ciated mostly with other Shrewsbury soils and with Keans-
burg, Holmdel, and Adelphia soils. It can be distinguished
from these soils by the ironstone layers.

Shrewsbury fine sandy loam, ironstone variant
(Sx).—This soil has the profile described as typical
for the variant. Included with this soil in mapping are
other Shrewsbury 'soils and Keansburg, Holmdel, and
Adelphia soils.

Drainage is needed if this soil is to be used for
crops. Construction of fences and ditches and installa-
tion of underdrains are severely restricted by the iron-
stone in places. Root penetration is also restricted by
the ironstone layer (fig. 23). (Capability unit IVw-21;
woodland suitability group 3w2) ‘

Tinton Series

- The Tinton series consists of well-drained, gently
sloping to strongly sloping soils having a thick sandy
surface layer over a glauconitic fine sandy loam sub-
soil. Underlying layers are sand, fine sandy loam, and
loamy sand. These soils form a narrow band, particu-
larly on the south side of major west-flowing streams
such as Rancocas Creek, where it appears that sand
has been redeposited over glauconitic soils like the
Freehold. Tinton soils are in high positions.

In a typical profile, the surface layer is grayish-
brown sand about 12 inches thick and the subsurface
layer is olive-yellow sand about 12 inches thick. The
subsoil is olive-brown fine sandy loam about 14 inches
thick. -The substratum is stratified light olive-brown
sand and fine sandy loam.

Permeability of Tinton soils is moderately rapid, and
available water capacity is low or very low, depending
on the depth of the sand. The surface soil is loose and
subject to soil blowing. Organic-matter content and
fertility are very low. ‘

Figure 23.——_Ironstone layer restricts root penetration and water
movement in Shrewsbury fine sandy loam, _ironstone variant.
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The native vegetation is a hardwood forest consist-
ing of mostly oaks, hickories, and Virginia pines. Vir-
ginia pines readily seed in idle fields and occupy the
soil for some time before the hardwoods are again
dominant.

About one-half of the acreage has been cleared for
crops or for mining the subsoil for molding sand.
Crops are restricted to pumpkins, cantaloups, grapes,
pezﬁ:hes, and sweetpotatoes, but these do not grow
well.

The Tinton soils warm early and can be worked im-
mediately after heavy rains. In summer, crops may be
scalded by the intense heat reflected from the sands.
Irrigation is used in some areas. Fertilizers added to
these soils leach readily. Fertilization should be fre-
quent and in small amounts to decrease losses through
leaching. Because these soils are very strongly acid,
additions of lime are needed.

Typical profile of Tinton sand, 0 to 5 percent slopes,
in a field 0.7 mile west of Madison Avenue, Mount
Holly, 0.15 mile south of New Jersey Highway 38:

Ap—0 to 12 inches, grayish-brown (10YR 5/2) sand, very
weak, fine, granular structure or single grain;
very friable or loose; glauconite content low;
a}?rl}l{pt, smooth boundary; horizon 10 to 14 inches
thick. .

A2—12 to 24 inches, olive-yellow (2.5Y 6/6) sand, single.
grain; loose; glauconite content low; gradual,
smooth boundary; horizon 10 to 18 inches thick.

B2t—24 to 38 inches, olive-brown (2.5Y 4/4) fine sandy
loam; moderate, coarse, subangular blocky struc-
ture; friable when moist; slightly sticky when
wet; sand grains strongly stained and bridged;
glauconite content 5 to 10 percent; clear boundary;
horizon 10 to 80 inches thick.

C1—38 to 50 inches, light olive-brown (2.5Y 5/6) sand; sin-
gle grain; loose; glauconite content low; gradual
smooth boundary.

C2—50 to 60 inches, light olive-brown (2.5Y 5/4) fine sandy
loam; massive; friable; glauconite content low. -

The A horizon is sand consisting of a large amount of
fine sand, but generally not enough to.make a fine sand tex-
ture. It ranges from 20 inches to 32 inches in thickness. The
Ap horizon is 10YR and 2.6Y in hue, 4 or 5 in value, and
ranges from 2 to 4 in chroma. The A2 horizon is 5 or 6 in
value and ranges from 4 to 6 in chroma.

The B2t horizon ranges from 10 to 30 inches in thickness.
It is 2.5Y to 5YR in hue, 4 or 5 in value, and ranges from 4
to 6 in chroma. Lamellae, or banded horizons, are common
either above or below the main part of the B2t horizon.

The C horizon consists of alternating sand, fine sandy
loam, and loamy sand layers that are 2.5Y or 5Y in hue,
are b5 or 6 in value, and range from 4 to 6 in chroma.

Tinton soils are associated mostly with Pemberton, Free-
hold, and Holmdel soils. Tinton soils lack the mottling com-
mon to Pemberton and Holmdel soils. They have a thicker
A horizon than the Freehold soils. All of these associated
soils contain small amounts of glauconite. :

Tinton sand, 0 to 5 percent slopes (TsB).—This soil
has the profile described as typical for the series. In-
cluded with this soil in mapping are small areas of the
adjacent Freehold loamy sand.

Most of the cropland is used for irrigated fruits and
vegetables, such as tomatoes, peaches, and grapes.
Pumpkins also are grown. Many areas have reverted
to woodland. If crops are grown, the extensive exposed-
areas need protection from soil blowing. Windbreaks,
cover crops, or windstripping can be used for this pur-
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pose. (Capability unit IIIs—6; woodland suitability
group 3s1)

Tinton sand, 5 to 10 percent slopes (TsC).—Erosion
is a hazard on this soil. Its profile is similar to that de-
scribed as typical for the series. Included with this
soil in mapping are small areas of Freehold loamy
sand. .

Where it is farmed, this soil needs to be protected
from water erosion. The use of cover crops and con-
tour farming are effective erosion control practices.
éCla)pability unit IVs~-7; woodland suitability group

S

Tinton sand, thick surface, 0 to 5 percent slopes
(TtB).—Except that it has a combined surface and
subsurface layer about 85 inches thick, this soil has a
profile similar to that described as typical for the se-
ries. The subsoil is about 14 inches thick in most
places. Included with this soil in mapping are about
200 acres on the south side of Rancocas Creek near
Highway 38 where the subsoil was removed 30 to 50
years ago to be used as molding sand. Large areas
were left rough and had many piles of sand. The
mounds, though somewhat rounded on top, are still
visible. All of these areas have reverted to woodland
and support stands of Virginia pine.

Although it is too droughty and infertile to be used
extensively for crops, this soil is best suited to deep-
rooted perennials such as grapes or peaches. Where it
is cleared, this soil is subject to soil blowing. (Capabil-
ity unit I'Vs—7; woodland suitability group 3s1)

Urban Land

This land type consists of cut and fill areas, most of
which have been developed for residential, commer-
cial, or industrial use or for multilane highways. Dur-
ing development, the original soil horizon was de-
stroyed in at least 70 percent of the area.

Urban land, sandy (Ug).—Most of this land is de-
veloped or awaiting development. The soil has slight
limitations for industrial or commercial use, moderate
limitations for woodland or wildlife use, and severe
limitations for farming and dug ponds.

Areas of both cut and fill are moderately or rapidly
permeable. Where the original soil was removed and
the substratum exposed, the material remaining is
rapidly permeable and extremely low in organic-mat-
ter content and fertility. Where the material was
moved from one area to another, permeability is gen-
erally moderate, but it is slow in places because of
compaction by heavy equipment. ‘

In Willingboro, the topsoil was stockpiled, roads
were constructed, and utility lines were installed in ex-
cavated ditches. The landscape was then reshaped ac-
cording to design and the topsoil replaced.

In a few small areas several feet of the original soil
were removed and the area was smoothed for farming
again. In these places, yields are about one-half of
what they had been. (Capability and woodland suita-
bility unclassified)

Urban land, clayey (Ut).—Fill areas of this land gen-
erally contain brown clayey material, most of which
was obtained from areas that had been farmed and

limed. A grass cover generally is not difficult to estab-
lish on fill areas.

Cut areas generally have exposed dark-gray clayey
beds of the Merchantville or Woodbury clay Fcrma-
tions. This material is low in organic-matter content,
is slowly permeable, is extremely acid, and is subject
to severe frost heaving. Any kind of plant cover is dif-
ficult to establish. ,

. This land type has severe limitations to use for
wildlife ponds. (Capability and woodland suitability
unclassified)

Urban land, sandy over clayey (Uv).—This land con-
sisted of sandy layers that were 1 to 2 feet deep over
clayey beds until the original profile was destroyed in
much of the area. Where the sandy part remains, it is
moderately permeable in most places and slowly
permeable where it has been compacted by equipment.
The underlying clayey material is slowly permeable.
In places water is perched over the clayey material
long enough to wet the basements. Where the remain-
ing sandy material is thin, frost-free fill may be
needed before paving the area.

In Willingboro, the sandy upper part of this land
has been moved and the landscape reshaped. Where
the sandy material has been removed, the clayey mate-
rial is now at the surface. Because it is sticky when
wet and hard when dry, a vegetative cover is difficult
to obtain. (Capability and woodland suitability unclas-
sified)

Westphalia Series

The Westphalia series consists of well-drained,
nearly level or gently sloping, sandy and loamy soils.
These soils formed in the thick Kirkwood marine de-
posit, which consisted mostly of very fine and fine
sands. Some of these soils were transported by water
or wind. They occur on high positions in the county.

In a typical profile, the surface layer is dark gray-
ish-brown fine sandy loam about 10 inches thick and
the subsurface layer is light olive-brown fine sandy -
loam about 3 inches thick. The yellowish-brown sub-
soil extends to a depth of 42 inches. It is very fine
sandy loam in the upper 17 inches and fine sandy loam
below. The substratum is stratified yellowish-brown
fine sand and fine sandy loam. The sands contain small
amounts of mica. .

Probably because of the high percentage of uni-
formly fine sand, these soils are moderately slow in
permeability. The available water capacity is high for
the fine sandy loam and moderate for the loamy fine
sand. Organic-matter content is moderate for the fine
sandy loam and low for the loamy fine sand. West-
phalia soils are moderately fertile. )

In most places the native vegetation is a mixed
hardwood forest consisting of northern red oak, south-
ern red oak, scarlet oak, white oak, black oak, yellpvy-
poplar, holly, beech, hickory, and scattered Virginia
pine. In places yellow-poplar or beech grow in nearly

- pure stands. Virginia pine commonly seeds in idle

fields and occupies the site for some time before the
hardwoods become reestablished.
Most of this acreage has been cleared for crops. The
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crops grown include corn, soybeans, small grains, pas-
ture, hay, fruit, vegetables, nursery stock, and sod.
Most high-value crops_are irrigated.

Westphalia soils are easily worked, but they are
subject to soil blowing, The loamy fine sands warm
early. Westphalia soils are very strongly -acid unless
they have been limed, and fields need frequent addi-
tions of lime to prevent them from becoming that acid
again. The substratum does not restrict root penetra-
tion, but few crop roots are found in it. Fertilizers
added to these soils leach, but not rapidly.

Typical profile of Westphalia fine sandy loam in a
rotational pasture 1.2 miles south of County Highway
530 at Pemberton:

Ap—0 to 10 inches, dark grayish-brown (2.5Y 4/2) fine
sandy loam; very weak, fine, granular structure;
very friable; abrupt, smooth boundary; horizon 8
to 12 inches thick.

A2—10 to 13 inches, light olive-brown (2.5Y 5/4) fine sandy

" loam; weak, fine to medium, granular structure;
very friable; many fine and coarse pores; sand
grains clean; clear, smooth boundary; horizon 0 to
9 inches thick. '

B2t—13 to 30 inches, yellowish-brown (10YR 5/6) very fine
sandy loam; weak, medium to coarse, subangular
blocky structure; friable, slightly sticky and very
slightly plastic when wet; numerous fine pores;
thin, discontinuous, patchy clay films on peds;
sand grains weakly bridged; slightly micaceous:
c%leall;, smooth boundary; horizon 8 to 18 inches
thick.

B3—30 to 42 inches, yellowish-brown (10YR 5/4) light fine
sandy loam; very weak, coarse, subangular blocky
structure; very friable; slightly sticky when wet ;
small amounts of mica; clear, smooth boundary;
horizon 0 to 12 inches thick.

C—42 to 60 inches, alternating layers of light yellowish-
brown (2.5Y 6/4) fine sand and yellowish-brown
(10YR 5/8) fine sandy loam; fine sand is single
grain and loose; fine sandy loam is massive and
friable; micaceous.

Westphalia soils contain varying amounts of rounded
quartzose pebbles that are most abundant where glacial
water has deposited material over the fine sand or where
fine sands have been redeposited, The solum ranges from 24
to 45 inches in thickness.

Wooded soils have a very dark A1 horizon that is about 4
inches thick and that contains large amounts of organic
matter. Some areas of loamy fine sand have a 1- to 3-inch
gray upper A2 horizon below the A1 horizon. These two ho-
rizons are mixed with some of the lower part of the A2 ho-
rizon when the soil is plowed, and an Ap horizon is formed.
The Ap horizon is fine sandy loam or loamy fine sand. It is
2.5Y or 10YR in hue and 8 or 4 in value. The A2 horizon
also is fine sandy loam or loamy fine sand. It is 2.5Y or
10YR in hue, 5 or 6 in value, and ranges from 3 to 6 in
chroma., :

The B2t and B3 horizons are 10YR or 7.5YR in hue, 5 or
6 in value, and range from 4 to 8 in chroma. Reddish hues
and high chromas are common when the soils are in high
positions where they are well oxidized. The clay content of
the B2t horizon is 5 to 10 percent higher than in the A hori-
zon, and the difference is greatest in the loamy sand. The
silt content of both the A and B horizons is 11 to 13 per-
cent. In the B horizons, the content of very fine sand ranges
from 35 to 45 percent and fine sand ranges from 27 to 38
percent.’

The C horizon is 2.5Y or 10YR in hue and ranges from 5
to 7 in value. In most places the C horizon ranges from 4 to
8 in chroma, but chroma is lower near the water table.

Westphalia soils are associated with Nixonton, Freehold,

*Texture analysis summaries for six Westphalia soils sampled
in Gloucester, Camden, and Burlington Counties, N.J.

and Holmdel soils. Westphalia soils lack the mottling of the
Nixonton and Holmdel soils and the glauconite of the Free-
hold soils.

Westphalia loamy fine sand, 0 to 2 percent slopes
(WaA).—Except that it has a loamy fine sand surface
layer about 16 inches thick, this soil has a profile simi-
lar to that described as typical for the series. Included
with this soil in mapping are some small areas of Nix-
onton, Freehold, and Holmdel soils and some soils that

. have slopes of more than 2 percent.

Because it warms early, this soil is suited to early
vegetables. It is subject to soil blowing, which can be
reduced by the use of cover crops, windbreaks,. or
windstripping. (Capability unit IIs—6; woodland suita-
bility group 201)

Westphalia loamy fine sand, 2 to 5 percent slopes
(WaB).—Runoff is moderate on this soil. Except that
the surface layer is loamy fine sand about 16 inches
thick, this soil has a profile similar to that deseribed
as typical for the series. Included with this soil in
mapping are small areas of Westphalia fine sandy
loam and of Freehold soils.

In addition to the hazard of soil blowing, water ero-
sion is a moderate hazard. It can be controlled by con-
tour farming and use of cover crops. (Capability unit
IIs—6; woodland suitability group 201) :

Westphalia fine sandy loam, 0 to 2 percent slope
(WdA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
small areas of Westphalia loamy fine sand and Nixon-
ton, Freehold, and Holmdel soils. )

This soil is well suited to all crops grown in the

county, including general crops, fruit, vegetables, nur-

sery stock, and sod. High-value crops generally are
irrigated. (Capability unit I-5; woodland suitability
group 20l)

Westphalia fine sandy loam, 2 to 5 percent slopes
(WdB).—Runoff and the hazard of erosion are moderate.
This soil is similar to that described as typical for the
series. Included with this soil in mapping are small
areas of Westphalia loamy fine sand and of Nixonton
and Freehold soils.

This soil, though suited to the same kinds of crops
as Westphalia fine sandy loam, 0 to 2 percent slopes,
needs some protection against erosion. Cover crops,
stripcropping, and terraces are used for that purpose.
(Capability unit ITe-5; woodland suitability group
201)

Woodmansie Series

The Woodmansie series consists of well-drained
soils that have a bleached sand subsurface layer and a
finer textured mostly sandy loam subsoil. The sub-
stratum is generally loose sand. These soils are mainly
nearly level to gently sloping, but a small acreage has
slopes of 5 to 10 percent. Woodmansie soils formed
mostly on high positions, especially those above 150
feet in elevation. In most places they formed on Bea-
con Hill gravel.

In a typical profile, the surface layer is dark-gray
sand about 2 inches thick and the subsurface layer is
gray sand about 6 inches thick. The subsoil extends to
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a depth of 30 inches. It .s light yellowish-brown sand
in the upper 9 inches and yellowish-brown sandy loam
below. The substratum is stratified yellow sand and
reddish-yellow sandy loam.

Permeability of these soils is moderately rapid, ex-
cept that it is moderately slow in the substratum in
some places. The available water capacity is low, and
excess water is rarely in the profile. Because the sur-
face layer is bleached, organic-matter content is low
and fertility probably is low. Since Woodmansie soils
are not cultivated, fertility can only be deduced. For-
est stands are so severely damaged by wildfires, that
they do not reliably indicate soil fertility.

The native vegetation is believed to have been a
hardwood forest consisting mostly of black oak, white
oak, scarlet oak, chestnut oak, and hickory and a scat-
tering of pitch pine, shortleaf pine, and Virginia pine.
Because Woodmansie soils occupy high positions and
nearly all wildfires burn the hilltops, the dominant
vegetation is now mostly pitch pine, scrub oak, and
blackjack oak. Where wildfires have been very severe,
the trees are dwarfed to less than 5 feet high, though
they may be more than 50 years old. Pines seed readily
where these soils are left bare.

Woodmansie soils are not so well suited to crops as

the Downer soils but are better suited than the Lake-

wood and Evesboro soils. If cleared, Woodmansie soils
would warm early in spring. Added fertilizers would
leach, but not so rapidly as in the Lakewood and Eves-
boro soils. On Woodmansie soils in their present condi-
fion, only grasses that withstand low fertility can sur-
vive. These soils are very strongly acid.

Typical profile of Woodmansie sand, in a forested
area 0.2 mile west of Burlington and Ocean County
line on New Jersey Highway No. 72 and 0.4 mile
southwest on sand road:

A1—0 to 2 inches, dark-gray (N 4/0) sand; single grain;
loose; less than 1 percent fine rounded quartz peb-
bles; very strongly acid; abrupt, smooth bound-
ary; horizon 0 to 3 inches thick.

A2—2 to 8 inches, gray (10YR 6/1) sand; single grain;
loose; 1 percent fine rounded quartzose pebbles;
very strongly acid; clear, wavy boundary; horizon
5 to 10 inches thick.

B1—8 to 17 inches, light yellowish-brown (10YR 6/4) sand;
single grain; loose; 2 percent rounded quartzose
pebbles; very strongly acid; abrupt, smooth bound-
ary; horizon 8 to 10 inches thick.

B2t—17 to 30 inches, yellowish-brown (10YR 5/6) sandy
loam; weak, fine and medium, subangular blocky
structure; very friable when moist; slightly sticky
when wet; sand grains bridged with clay; 3 per-
cent fine and coarse rounded quartzose pebbles;
very strongly acid; gradual, smooth boundary; ho-
rizon 12 to 15 inches thick.

C1—30 to 45 inches, yellow (2.5Y 8/6) coarse sand; single
grain; loose; very strongly acid; gradual, smooth
boundary.

C2—45 to 60 inches, reddish-yellow (7.5YR 6/6) sandy
loam; massive; friable; very strongly acid.

Woodmansie soils contain quartzose pebbles that range
from a small amount to almost 50 percent of any horizon.
In places a thin, discontinuous, brown (10YR 4/8) horizon
is in the upper part of the subsoil. In places the B2t horizon
is reddish and firm and contains gravel and clay. The avail-
able water capacity varies considerably, depending on the
thickness of the firm and loamy substratum.

Woodmansie. soils are associated with Lakehurst, Lake-

wood, and Downer soils. Woodmansie soils lack the mottling
of Lakehurst soils and are finer textured in the subsoil than
Lakewood soils. They resemble the Downer soils but are
more deeply bleached.

Woodmansie sand, 0 to 5 percent slopes (WeB)—
This soil has the profile described as typical for the se-
ries. Included with this soil in mapping are small
areas of normally associated Lakehurst, Lakewood,
and Downer soils. The Lakehurst soils are in interme-
diate positions. Also included are small areas that
have slopes of more than 5 percent and small areas of
Woodmansie soils that have a firm substratum.

In places the subsoil is heavy sandy loam or sandy
clay loam. In these areas the soil has a higher availa-
ble water capacity and slower permeability than the
typical soil. All areas of this Woodmansie soil are
woodland and need to be protected from wildfires.
‘(lcla)pability unit IVs-8; woodland suitability group

S

Woodmansie sand, 5 to 10 percent slopes (WeC).—
Where this soil is cleared, runoff is rapid and the haz-
ard of erosion is severe. This soil has a profile similar
to that described as typical for the series. Included
with this soil in mapping are areas of Lakewood and
Downer soils. (Capability unit IVs—8; woodland suita-
bility group 4s1)

Woodmansie sand, firm substratum, 2 to 5 percent
slopes (WgB).—This soil has a firm substratum that
begins in most places at a depth of about 24 inches and
extends to 50 inches or more. The substratum ranges
from yellowish brown (10YR 5/4) to yellowish red
(5YR 5/8). It is heavy sandy clay loam or gravelly
sandy clay loam in the upper part, but this layer con-
tains enough clay to be moderately slow in permea-
bility. Beneath it the soil is sandier and permeability is
more rapid. Except for the substratum, this soil has a
profile similar to that described as typical for the series.

Nearly all areas of this soil are forested and need
protection from wildfires. In places the substratum is
a source of rounded quartzose gravel. (Capability unit
IVs-8; woodland suitability group 4s1)

Woodmansie sand, loamy substratum, 0 to 5 percent
slopes (WhB).—This soil has a loamy substratum that
generally occurs at a depth of 40 to 60 inches and in
some places is as close to the surface as 30 inches.
This substratum is sandy clay loam in most places, but
in some places it is sandy clay or clay. Except for the
substratum, this soil has a profile similar to that de-
scribed as typical for the series.

The available water capacity of this soil is higher
than for the typical soil, but only deep-rooted plants
benefit. Water may move laterally over the loamy sub-
stratum.

Nearly all areas of this soil are woodland and need
protection against wildfires. (Capability unit IVs-8;
woodland suitability group 4s1)

Woodstown Series

The Woodstown series consists of moderately well
drained, sandy and loamy soils that are nearly level or
gently sloping. These soils are nearly level in about 70
percent of the acreage. They formed in water-laid ma-
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terial and generally occur below Sassafras and above
Fallsington soils. Woodstown soils have a fluctuating
water table that rises to a depth of about 2 feet late in
winter.

In a typical profile, the surface layer is dark gray-
ish-brown fine sandy loam about 10 inches thick and
the subsurface layer is light olive-brown fine sandy
loam about 4 inches thick. The subsoil is yellowish-
brown mottled fine sandy loam about 20 inches thick.
The substratum is stratified light yellowish-brown
sand and yellowish-brown loamy sand.

Woodstown soils have moderately slow or moderate
permeability and moderate available water capacity.
When rainfall is normal, the water table starts to rise
in October, reaches its peak of about 2 feet from the
surface late in winter, and drops again to a depth of
more than 5 feet in summer. In drained areas the
water table rises to about 2 feet from the surface only
after heavy rains, and then it drops rapidly. Organie-
matter content is moderate or low, depending on the
texture of the surface layer. The loamy soils are mod-
ierate in fertility, and the sandy soils are moderately
ow.

Irrigation is needed for high-value crops. These
soils can be drained by open ditches or underdrains.
Although Woodstown soils are naturally very strongly
acid, in heavily limed farmed fields acidity has been
reduced.

Typical profile of Woodstown fine sandy loam, 0 to 2
percent slopes, in a cultivated field 0.2 mile north of
Fairview-Hartford Road and 0.8 mile east of Bridge-
boro-Moorestown Road :

Ap—O0 to 10 inches, dark grayish-brown (10YR 4/2) fine
sandy loam; weak, medium, granular structure;
very friable; many fine and medium pores; about 1
percent rounded quartzose pebbles as much as 2
inches in diameter; abrupt, smooth boundary; ho-
rizon 8 to 12 inches thick.

A2—10 to 14 inches, light olive-brown (2.5Y 5/4) fine sandy
loam; weak, medium, granular structure; friable;
many fine pores; sand grains clean; clear, smooth
boundary; horizon 4 to 8 inches thick.

B1—14 to 24 inches, yellowish-brown (10YR 5/6) heavy fine
sandy loam; few, fine, faint mottles of strong
brown (7.5YR 5/8); weak, coarse, subangular
blocky structure; friable, slightly sticky and
slightly plastic when wet; many fine and a few
coarse pores; sand grains stained; gradual, smooth
boundary; horizon 2 to 14 inches thick.

B2t—24 to 34 inches, yellowish-brown (10YR 5/6) heavy
fine sandy loam; common, fine and medium, dark-
brown (7.5YR 4/4) mottles in the upper half of ho-
rizon and few to many, medium and coarse, dis-
tinct, dark-brown (7.5YR 4/2) mottles in the lower
half; weak, medium and coarse, subangular blocky
structure; friable, slightly sticky when wet; many
fine pores; sand grains weakly bridged; few spher-
oidal iron concretions %% to % inch in diameter
in the lower 4 inches; few rounded quartzose peb-
bles in lower few inches; gradual, smooth bound-
ary; horizon 8 to 14 inches thick.

C—34 to 60 inches, alternating layers of light yellowish-

brown (2.5Y 6/4) sand and yellowish-brown (10YR.

5/6) loamy §and; single grain and massive; loose
and very friable; about 5 percent rounded quart-
zose pebbles as much as 2 inches in diameter.

In this county Woodstown soils normally contain some
rounded quartzose pebbles. These pebbles generally are

most abundant in the C horizon, but in most places small
‘amounts may occur in any horizon,

The A1l horizon is commonly about 4 inches thick, and the
bleached gray A2 horizon is 2 to 4 inches thick. The Al and
A2 horizons are destroyed and mixed with some of the un-
derlying A2 horizon when the soil is plowed. In undisturbed
areas the underlying A2 horizon is 7 or more inches thick,
but it is reduced to 4 inches where the soil is plowed. The
Ap horizon is 4 or 3 in value and 2 or 3 in chroma. The A2
horizon is 2.5Y or 10YR in hue.

The B horizon ranges from heavy sandy loam to light
sandy clay loam in texture and from 10 to 24 inches in
thickness. It is generally thin in the outer Coastal Plain but
is thicker in the inner Coastal Plain, Mottles in the B hori-
zon are 2.5Y or 7.5YR in hue, 5 or 4 in value, and range
from 2 to 8 in chroma.

In most places the C horizon is stratified sand or loamy
sand and sandy loam containing varying amounts of
rounded quartzose pebbles. In places the underlying layers
range from loam to clay, and where these areas were exten-
sive they were mapped separately.

Woodstown soils generally are associated with Sassafras
and Fallsington soils. Mottling in Woodstown soils distin-
guishes them from the Sassafras. Woodstown soils are not
so gray as the Fallsington. Woodstown soils resemble
Holmdel and Adelphia soils but lack the glauconite that is
commonly in those soils.

Woodstown loamy sand, 0 to 2 percent slopes (WkA).—
This soil occurs mostly in the outer Coastal Plain. Ex-
cept that the surface layer is loamy sand about 18 in-
ches thick and the subsoil is sandy loam about 12
inches thick, the profile of this soil is similar to that
described as typical for the series. Included with this
soil in mapping are small areas of Klej, Sassafras, and
Fallsington soils.

Where it is adequately drained, this soil is suited to
fruit, vegetables, and general crops. Because of moder-
ately low fertility and available water capacity, this
soil is not well suited to general crops that grow
through the summer when only a small amount of
water is available.

Underdrains or open ditches can be used to lower
the water table. Deep drainage is more effective in re-
ducing the water table than is land filling. Extensive
exposed fields need to be protected from soil blowing
by cover crops, windbreaks, or windstripping. High-
value crops need irrigation. (Capability unit IIIw-15;
woodland suitability group 2wl)

Woodstown loamy.sand, leamy substratum, 0 to 2
percent slopes (WIA).—Except that it has a loamy sand -
surface layer and a loamy substratum at a depth of 40
to 60 inches, this soil has a profile similar to that de-
scribed as typical for the series. In most places the
substratum ranges from loam to clay loam; in a few
places it is as fine textured as sandy clay or clay. In
most places the substratum is not thick.

Where drained, this soil is suited to fruit, vegeta-
bles, and general crops. Drainage is needed for good
crop growth. Because of the loamy substratum, the
water table rises rapidly. Underdrains or open ditches
can be used to lower the water table. Extensive ex-
posed fields need to be protected against soil blowing
by use of cover crops, windbreaks, or windstripping.
(Capability unit IIIw-15; woodland suitability group
2wl)

Woodstown fine sandy loam, 0 to 2 percent slopes
(WmA).—This soil has the profile described as typical
for the series. Included with this soil in mapping are
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small areas of Sassafras and Fallsington soils. Also
included are small areas that have a clayey sub-
stratum.

Drainage is needed for best crop growth. Open
ditches or underdrains can be used to lower the water
table, though most of the underdrains installed long
ago are not deep enough. Where it is adequately
drained, this soil is suited to most crops grown in the
area. It cannot be cultivated early, and it may be satu-
rated for short periods during extremely heavy rains.
Where this soil is used for a homesite, underdrains are
needed around the foundation and under the basement
floor. (Capability unit IIw-14; woodland suitability
group 2wl)

‘Woodstown ﬁne sandy loam, 2 to 5 percent slopes
(WmB).—This soil has a proﬁle similar to that de-
scribed as typical for the series. Included with this
soil in mapping are small areas of Sassafras and Free-
hold soils and of Woodstown soils with a clayey sub-
stratum. Small areas have slopes of more than § per-
cent.

Except that protection against erosion is also
needed, this soil is used and managed in about the
same way as Woodstown fine sandy loam, 0 to 2 per-
cent slopes. Interceptor underdraing can be used in
many places. (Capability unit ITw—14; woodland suita-
bility group 2w1)

Woodstown fine sandy loam, clayey substratum, 0 to
2 percent slopes (WnA)Y.—The clayey substratum of this
soil is at a depth of 40 to 60 inches in most places. In
some places, however, the substratum is at a depth of
only 30 inches, and in these places there is only a thin
sandy layer in the substratum or the sandy layer is ab-
sent. The substratum is mostly clay, silty clay, or
heavy clay loam. Except for this substratum, this soil
has a profile similar to that described as typical for
the series. The substratum generally is part of the
Merchantville or Woodbury clay Formations. In most
places it is very dark gray and thick, but in many
small areas the substratum is gray, an indication that
it has been saturated for extended periods. This soil
generally occurs in high positions.

Because of the underlying clay, ground water rises
so rapidly in this soil during heavy rains that a tempo-
rary perched water table is formed. In summer when
rainfall is normal, there is no excess water in this soil.

The use and management of this soil is similar to
that of Woodstown fine sandy loam, 0 to 2 percent
slopes, except that the design and installation of un-
derdrains are more difficult. Also, this soil is not so
suitable as a site for dug ponds. The recharge rate is
slow, because of the underlying clayey layer, and in
places this layer makes the water so acid that fish can-
not reproduce. The clay, however, increases the availa-
ble water capacity. (Capability unit IIw-14; woodland
suitability group 2w1)

Woodstown fine sandy loam, clayey substratum, 2
to 5 percent slopes (WnB)—This soil is similiar to
Woodstown fine sandy loam, clayey substratum, 0 to 2
percent slopes, except that erosion is a hazard and
drainage is more difficult.

Interceptor underdrains can be used on this soil in
many places. Cover crops, stripcropping, or terraces
can be used to control erosion.  (Capability unit
ITw-14; woodland suitability group 2w1)

Use and Management of the Soils

This section is designed to help the landowner un-
derstand how soils behave and how they can be used.
Estimated yields of principal crops under ordinary
and improved management are given in table 2. Next
the system of capability classification used by the Soil
Conservation Service is briefly described. Those who
wish to know the capability classification of a given
soil can refer to the “Guide to Mapping Units” at the
back of this survey. Those who want information about
management of the soil can refer to the section “De-
scriptions of the Soils.”

The rest of this section discusses the use of soils in
wildlife and woodland management; in building high-
ways, ponds, and other engineering structures; and in
community development.

Estimated Yields

The estimated index, or yield rating, for the princi-
pal crops grown in Burlington County is given for
two levels of management in table 2. Ratings range
from 1, indicating the lowest yields, to 10, indicating
the highest. The index figures, or ratings, are con-
verted to estimated acre yields in table 8. Soils and
land types not commonly used for crops are not listed
in table 2..

The ratings are averages that can be expected in a
period of several years, not a maximum yield in a fa-
vorable season. Yields in any one year may be affected
by many factors, including favorable or unfavorable
weather, insects, and plant diseases.

The ratings in columns A indicate the yields ex-
pected under management used by most farmers in the
county. Under such management, not enough lime or
fertilizer is used. On some farms practices of erosion
control, drainage, and irrigation are inadequate.
Farmers do not use improved varieties of crops and
certified seed, and the seedbed is not prepared prop-
erly. Insects and diseases are not well enough con-
trolled.

The ratings in columns B indicate the yields expected
under improved or the best current management. Com-
parison of the ratings in columns B with those in A
show the response to be expected when management is
improved to the highest level attainable. Under such
management, (1) enough lime and commercial fertil-
izer are applied; (2) drainage, where needed, is
adequate (3) tomatoes are irrigated; (4) runoff and
erosion are controlled; (5) seedbeds are properly
prepared; (6) suitable crops and seed varieties are
used; (7) cover crops and cropping systems. are used
that malntaln a favorable soil structure; (8) weeds,
insects, and plant diseases are controlled.
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TABLE 2.—Yield ratings of princpal crops under two levels of management

[Ratings range from 1, indicating the lowest yields, to 10 indicating the highest. The ratings are converted to yields in table 3.
Ratings in columns A are expected under management commonly used; those in columns B are expected under optimum

current management. Absence of data indicates crop is not generally grown on the soil. Ratings for apples and peaches are
good, fair, or poor]

Tomatoes | Corn | Alfalfa | Wheat |Soybeans
Soil Apples | Peaches
A|B|A|B|]A|B|A |B}/A|B

Adelphia fine sandy loam, 0 to 2 percent slopes _.__._.__._______ 719 |5 |8] 8{10| 8|9 7]10 | Good__| Fair.
Adelphia fine sandy loam, 2 to 5 percent slopes ___.____._.___ 71915 |81 8110 8 { 9| 7/10 | Good..| Fair.
Adelphia fine sandy loam, clayey substratum, 0 to 2 percent

SlODeS . o 71915 |8 8|10 8] 9| 7|10 | Good..| Poor.
Adelphia fine sandy loam, clayey substratum, 2 to 5 percent

slopes . ol 71915 |8| 8110 8| 9| 7|10 | Good..| Poor.
Adelphia loam, 0 to 2 percent slopes _____________._________. 7195 18| 8/10] 8|9 7[{10 | Good..| Fair.
Adelphia sandy clay loam, truncated _._______________..______ oo 1812 8- y7--] 8 Poor.. | Poor.
Adelphia fine sandy loam, glauconitic variant, 0 to 2 percent

SlOPeS 7195 |8| 8|10 8|9 7110 Good..| Poor.
Adelphia fine sandy loam, glauconitic variant, 2 to 5 percent

slopes .. 71915 |8 8{10 78 9| 7|10 | Good-_| Poor.
Colemantown loam __._______ .. o___.. ol 28 oo o j | 4 8 | oo
Collington fine sandy loam, 0 to 2 percent slopes ____._.___.______ g8l10 ! 6 19| 810 7| 9| 7|10 | Good-.| Good.
Collington fine sandy loam, 2 to 5 percent slopes ._____________ 8110 |6 | 9| 8]10| 7| 9| 7110 Good..| Good.
Collington fine sandy loam, 5 to 10 percent slopes -..._...__... 719|619 710! 7|8| 6] 9 Good.. | Good.
Collington loam, 0 to 2 percent slopes .. _ .. .. _____ 8|l 9|6 |9 8110 8| 9] 710 Good.. | Fair.
Collington loam, 2 to 5 percent slopes . ___ .. __._. gs|lolel9o] 8|10 819 7|10 Good.. | Fair.
Donlonton fine sandy loam, 0 to 8 percent slopes ._..__..______ 4|1 8|6 |8l 69| 7!([8) 71 9 Fair _.
Donlonton loam, 0 to 3 percent slopes __ .. ___ .. . _____..____.._ 4| 81718 8{101 7 (8] 7| 9 Fair__
Downer loamy sand, 0 to 2 percent slopes ____________.________ 3|53 (5] 84| 4!6] 4| 6 Fair.. | Fair.
Downer loamy sand, 2 to 5 percent slopes ________._____._____ 3153|5138 414 |6| 4| 6 Fair.. | PFair.
Downer loamy sand, 5 to 10 percent slopes ___._________.___._ 2141214 21 3| 516 8] 5 Fair_. | Fair.
Downer loamy sand, gravelly substratum, 0 to 5 percent slopes _._ 3/5|2 |5 2| 46|17 4| 6 Fair__| Fair.
Downer loamy sand, loamy substratum, 0 to 2 percent slopes __ 416|838 |5| 8y 4|67 4] 6 Fair _. Fal_r.
Downer sandy loam, truncated, 0 to 5 percent slopes ____._____ _la .. |8l..| 8|..|5]--1]65 Fair__ | Fair.
Evesboro sand, 0 to 5 percent slopes ________________________._ I D D P A R - S N5 D A Poor .. | Poor.
Evesboro sand, 5 to 10 percent slopes .. ________.__.____.__._._ IR D I M A I I S B N A R Poor __| Poor.
Evesboro sand, loamy substratum, 0 to 5 percent slopes ..._._.___ oot 181587 31 5 ] Poor-_| Poor.
Evesboro fine sand, 0 to 5 percent slopes ______ .. _______._.____ ol ot 2t 4] BT Poor_.| Poor.
Fallsington fine sandy loam ___.___________________________. 2lelg 17 | e6y__I|._.{ B 8 | -____.
Fallsington fine sandy loam, clayey substratum __._______.____.___ 216 |8 |71.-| 6. |--| 5] 8 | -—_--
Freehold fine sandy loam, 0 to 2 percent slopes ___.___._.__.___ 6| 9|6 19| 8{10] 7|8 7110 | Good_.| Good.
Freehold fine sandy loam, 2 to 5 percent slopes ........_____ 6| 9|6 |9 8l10 7)8| 7/[10 Good..| Good.
Freehold fine sandy.loam, 5 to 10 percent slopes ... __..__.__ 5185181 7], 9|6 |8| 6] 9 Good_.| Good.
Freehold -fine sandy loam, 10 to 15 percent slopes ____._______ .- 14|7| 6] 8| 5| T|--1-- Good .
Freehold fine sandy loam, clayey substratum, 2 to 5 percent

slopes ... 6| 9161]9| 8/10| 7| 8| 7|10 | Good..| Good.
Freehold loamy sand, 0 to 5 percent slopes _.___.____.__.___.___ 5|74 |71 6| 816 17) 5| 8 Fair._| Good.
Freehold loamy sand, 5 to 10 percent slopes ... _____.__._______ 416|471 5y 7|5 |6| 4] 7 Fair_. | Good.
Freehold sandy loam, 5 to 10 percent slopes, severely eroded ____ 35|85 4/ 6| 383j5] 3| 6 Fair_.| Fair.
Freehold sandy loam, 10 to 15 percent slopes, severely eroded ... 214|241 2| 5183 |5([--1-- Fair.. | Poor.
Galestown sand, 0 to 5 percent slopes _.____________________. 3512 |8 2| 4| 8)4)__1|-. Poor..| Fair.
Galestown sand, clayey substratum, 0 to 5 percent slopes ______ 31528 2| 4|3 [4]--1-- Poor_.| Fair.
Holmdel fine sandy loam, 0 to 2 percent slopes - __.__._.__.__._. 4171518 810 8119f 7]10 Good ._| Good.
Holmdel fine sandy loam, 2 to 5 percent slopes ___._____.____.. 41 7|5 |8 8[l10| 8| 9| 7|10 Good ._| Good.
Holmdel loamy sand, 0 to 5 percent slopes ___._____.________._ 4|16l 417 6] 8] 5)7 5[ 8 | Good..| Good.
Holmdel fine sandy loam, clayey substratum, 0 to 2 percent

slopes ... 3| 705 1(8| 8l10]| 89| 7[10 | Good..| Good.
Holmdel fine sandy loam, clayey substratum, 2 to 5 percent

slopes . 51 7|4 |18| 8110 89| 7|10 Good.. | Good.
Keansburg fine sandy loam __________ . __ . _______. R P U A 3 T U ST DU B 25 A A
Keyport loamy sand, 0 to 5 percent slopes __________________._ 3l g 4|71 5] 71 46| 4| 7 ] Poor-.
Keyport fine sandy loam, 2 to 5 percent slopes __._____._________ 3| 6|47 6| 8|57 5| 8 | Poor-.
Keyport loam, 0 to 2 percent slopes ___._________________.___ 2l 54 |7 5| 8{5|8| 5| 8 | Poor_.
Keyport loam, 2 to 5 percent slopes _._______________._______. 2| 5!l518| 6|/ 8|/6(8) 6| 9 | Poor_.
Keyport loam, 5 to 10 percent slopes - .- .o .- _____. 2|l 4|4 |7l 5] 816|7] 5] 8 | Poor_.
Keyport loam, 10 to 15 percent slopes - ... _________________ I D D R R O 2 I D N R
Klej sand, 0 to 4 percent slopes ______.____ .. _____.______.. s{s5]2|6|..|_--7|__|..| 4| 7 | Fair..| Fair.
Klej sand, loamy substratum, 0 to 2 percent slopes ._..___.____ 3ls5 12 6f__|.. V.. 1l..| 41 7 | Pair..| Fair.
Klej fine sand, 0 to 2 percent slopes _._._____________________ sl{s5l21e6]_..|__|._1._| 4| 7 | Fair..| Fair.
Kresson loamy sand, 0 to 8 percent slopes _ . ________________. 3512155 81617 51 8 Poor . -
Kresson fine sandy loam, 0 to 3 percent slopes __....._._______ 216(4 (75| 8|5 |7 5| 8 | Poor..
Kresson loam, 0 to 3 percent slopes ... __._______________. 21514 |8| 6| 9|5 |7] 5| 8 Poor - .
Marlton fine sandy loam, 0 to 2 percent slopes _.___.._________ 46|47 6| 8[5}|7| 5| 8 | Poor..
Marlton fine sandy loam, 2 to 5 percent slopes ... __________ 46|47 61 8|6 ]|7| 5| 8 | Poor-_
Marlton soils, 5 to 10 percent slopes ___ .. ____________________ 35|36 5| 8|5 |7 417 Poor __
Nixonton fine sandy loam, 0 to 2 percent slopes __.._________. a4l 7141706l 818191 7110 | Good..| Good.
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TABLE 2.—Yield ratings of principal crops under two levels of management—Continued

Tomatoes | Corn | Alfalfa | Wheat |Soybeans
Soil Apples | Peaches
A|B|A|B|A|[B|A[B|A|B
Nixonton fine sandy loam, 2 to 5 percent slopes .. __.____.__.. 417181 8| 6| 8|8)] 9 7/10 Good_.| Good.
Nixonton loamy fine sand, 0 to 2 percent slopes ___.__..__.____. 3|16 |4(7| 6| 86| 7! 5|8 Good._.| Good.
Nixonton loamy fine sand, 2 to 5 percent slopes __...____.___._. 3|6 |8| 7] 6|8|6| 17| 5] 8 Good..| Good.
Pasquotank fine sandy loam _.____________ . ___ ... _.___ |5 1872 --| 48 | ...
Pemberton sand, 0 to 5 percent slopes _____ . ____________.___ 2165 1]1;3| 4| 63| 6| 3|6 Poor __ | Poor.
Pemberton sand, thick surface, 0 to 5 percent slopes ____._______ 214 |13 8|5|3816} 3|6 Poor .. | Poor.
Pocomoke fine sandy loam __.___ . __________________.___._____ | 4 |8 T |- |- |--| 8|7 S
Sassafras loamy sand, 0 to 5 percent slopes 4|6 |47 6| 85| 7| 5|8 Fair._ | Good.
Sassafras fine sandy loam, 0 to 2 percent slopes _____________. 58 |5| 8 8f10 | 7| 8| 7 (10 Good..| Good.
Sassafras fine sandy loam, 2 to 5 percent slopes ....________.. 5|8 58| 8|10 7| 81 7 (10 Good._| Good.
" Sassafras fine sandy loam, 5 to 10 percent slopes __.____..__._ 4 |7 4| 7| 8(10[ 7| 8] 6|9 Good.. | Good.

Sassafras fine sandy loam, clayey substratum, 0 to 2 percent

SlOPeS e 5|8 |5|8} 8(10| 7| 8| 710 | Fair._| Fair.
Sassafras fine sandy loam, clayey substratum, 2 to 5 percent

slopes . e 56|18 (518| 8|10 | 7] 8| 7110 Fair__| Fair.
Shrewsbury fine sandy loam ___ . _________.._. 316 3] T - --1q--1--1418 ] --o-._
Shrewsbury fine sandy loam, clayey substratum ______________. 316 (3|7 - .o |- 4|8 | ---__.
Shrewsbury loam __ . ___ .. 2|16 [4 8- -2 |f--|--| 4|8 | -—----
Shrewsbury sandy clay loam, truncated _____________.__.___.. RN I S RO N AU (U DU I I I A I
Shrewsbury fine sandy loam, ironstone variant _._______._____._ 2 (6 (216} __ |- |- |--| 8] 7T /| -—a-..
Tinton sand, 0 to 5 percent slopes _ .. _ . ________.._______.._ 316 |- |--|--|--]183]56]|] 8|6 Poor . _ | - Poor.
Tinton sand, 5 to 10 percent slopes ... . _._._____. 214 [ |- |--|--18]|5b] 83} 6 Poor__| Poor.
Tinton sand, thick surface, 0 to 5 percent slopes ___._________ o e e o oo 2] 41 2|5 Poor__| Poor.
Westphalia loamy fine sand, 0 to 2 percent slopes ... ____.__._. 56|17 4|7 618|617 5|8 Good..| Good.
Westphalia loamy fine sand, 2 to 5 percent slopes .. _______.._ 5|17 |4|7| 6] 86| 7| 5|8 Good._| Good.
Westphalia fine sandy loam, 0 to 2 percent slopes ___._..__.___. 5|18 |69 810 |8 ]| 9| 7110 Good._| Good.
Westphalia fine sandy loam, 2 to 5 percent slopes ____________. 518 69| 8|10 (8| 9| 7|10 Good..| Good.
Woodstown loamy sand, 0 to 2 percent slopes - _.__.__.__.__._. 3|6 |3|8|6|T7T|4|6]5b6]7 Good._.| Good.
Woodstown loamy sand, loamy substratum, 0 to 2 percent slopes _ 316 (3|8 6|7!14161 517 Good .. | Good.
Woodstown fine sandy loam, 0 to 2 percent slopes __._________. 4 |7 1419819 17]|8| 71|69 Good._| Good.
Woodstown fine sandy loam, 2 to 5 percent slopes .. __....___._.. 4 (7 |49 89|78} T7T]9 Good..| Good.
Woodstown fine sandy loam, clayey substratum, 0 to 2 percent .

Slopes e e-s 4 (7T (419|810 (78] 7|9 Fair.. | Fair.
Woodstown fine sandy loam, clayey substratum, 2 to 5 percent ,

slopes .. iiiaaa- PRI 4 |17 (479|810 7|8 71]9 Fair__ | Fair.

TABLE 3.—Conversion of ratings given in table 2 to
yields per acre?

Crop
Rating
Tomatoes Corn Alfalfa | Wheat | Soybeans

Tons Bu, Tons Bu. Bu.
1. ] 8 50 1.0 10 5
2. ... 1 10 60 1.5 15 10
3 ... 12 70 2.0 20 15
4. ] 14 80 2.6 25 20
5. ... 16 90 3.0 30 25
6. .. 18 100 3.5 36 30
7] 20 110 4.0 40 35
8. ] 22 120 4.5 45 40
9 . ____] 24 130 5.0 50 45

100 __] 26+ 140+ 5.5+ 55+ 504

*Yield estimates prepared by interstate coordination in 1969.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of- field crops. The
groups are made according to the limitations of the
soils when used for field crops, the risk of damage
when they are used, and the way they respond to treat-
ment. The grouping does not take into account major
and generally expensive landforming that would

change slope, depth, or other characteristics of the
soils; does not take into consideration possible but un-
likely major reclamation projects; and does not apply
to rice, cranberries, blueberries, horticultural crops, or
other crops requiring special management. _

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suita-
bility and limitations of groups of soils for range, for
forest trees, or engineering.

In the capability system, all kinds of soils are
grouped at three levels, the capability class, subclass,
and unit. The eight capability classes in the broadest
grouping are designated by Roman numerals I
through VIII. In class I are the soils that have few
limitations, the widest range of use, and the least risk
of damage when they are used. The soils in the other
classes have progressively greater natural limitations.
In class VIII are soils and landforms so rough, so
shallow, or otherwise so limited that they do not pro-
duce worthwhile yields of crops, forage, or wood pro-
ducts.

The subclasses indicate major kinds of limitations
within the classes. Within most of the classes, there
can be as many as four subclasses. The subeclass is in-
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dicated by adding a small letter, ¢, w, s, or ¢ to the
class numeral, for example, ITe. The letter e shows
that the main limitation is risk of erosion unless
close-growing cover is maintained; w means that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that use of
the soil is limited mainly because the soil is shallow,
dro_ughty, or stony; and ¢, used in some parts of the
United States but not in Burlington County, indicates
:cihat the chief limitation is climate that is too cold or too
ry. : :

In class I there are no subclasses, because the soils
of this class have few limitations. Class V can contain,
at the most, only the subclasses indicated by 1w, s, and
¢ because the soils in it are subject to little or no ero-
sion, though they have other limitations that restrict
then.' use largely to pasture, woodland, wildlife, or rec-
reation.

Within the subclass are the capability units, which
are groups of soils enough alike to be suited to the
same crops and pasture plants, to require similar man-
agement, and to be similar in productivity and other
responses to management. The capability unit is a
convenient grouping for making many statements
about the management of soils. Capability units gener-
ally are identified by numbers assigned locally, for ex-
ample ITe-1 or I1Te-2. , '

The eight classes in the capability system and the
sub_classes and units in Burlington County are de-
scribed in the list that follows. The unit designation
for each soil in the county can be found in the “Guide
to Mapplng Units.” The numbers for capability units
in Burlington County are assigned according to a sys-
tem used for the whole Coastal Plain geologic prov-
ince, and therefore the numbering of units is not con-
secutive in the county.

Class I. Soils that have few limitations that restrict
their use.

(No subclasses.)

Capability unit I-4.—Deep, nearly level,
zvell-drained soils with loam surface tex-
ure.

Capability unit I-5.—Deep, nearly level,
well-drained soils with fine sandy loam
surface texture.

Class II. Soils that have some limitations that reduce
the choice of plants or require moderate conserva-
tion practices.

Subclass Ile. Soils subject to moderate erosion if
they are not protected.

Capability unit IIe-1.—Deep, slowly permea-
ble, moderately well drained, gently slop-
ing soils.

Capability unit ITe-2.—Deep, slowly permea-
ble, well-drained, gently sloping soils with
a fine sandy loam surface layer.

Capability unit ITe-8.—Deep, slowly permea-
ble, well-drained, gently sloping soils with
a loamy sand surface layer.

Capability unit Ile-4.—Deep, moderately
permeable, well-drained, gently sloping
soils with a fine sandy loam surface layer.

Capability unit IIe-5.—Deep, moderately
permeable, well-drained, gently sloping
soils with a fine sandy loam surface layer.

Subclass IIs, Soils that have moderate limitations
of moisture capacity or shallow rooting zone.

Capability unit IIs-2.-—~Nearly level, well-
drained soils with a fine-textured subsoil
near the surface.

Capability unit IIs—6.—Nearly level to gently
sloping, well-drained soils that have a very
sandy, droughty surface layer.

Subclass ITw. Soils that have moderate limita-
tions because of excess water.

Capability unit ITw—-1.—Gently sloping, mod-
erately well drained, slowly permeable
soils.

Capability unit IIw—11.—Nearly level, some-
what poorly drained, slowly permeable
soils with a loam surface layer.

Capability unit ITw-12.—Nearly level, some-
‘what poorly drained, slowly permeable
soils with a fine sandy loam surface layer.

Capability unit IIw-13.—Nearly level, mod-
erately well or somewhat poorly drained,
moderately permeable soils with a loam
surface layer.

Capability unit IIw-14.—Nearly level to
gently sloping, moderately well or some-
what poorly drained, moderately permea-
ble soils with a fine sandy loam surface
layer,

Capability unit ITw-15.—Nearly level to
gently sloping, moderately well drained
soils with a loamy fine sand surface layer.

Class III. Soils that have severe limitations that re-
duce the choice of plants, or require special conser-
vation practices, or both.

Subclass IITe. Soils subject to severe erosion if
they are cultivated and not protected.

Capability unit IIle-1.—Moderately sloping,
slowly permeable soils with a loam surface
layer.

Capability unit IITe-2.—Moderately sloping,
slowly permeable soils that mainly have a
fine sandy loam or loamy sand surface
layer.

Capability unit IIle-5.—Moderately sloping,
well-drained, moderately permeable soils
that have a fine sandy loam surface layer.

Capability unit I1Te-6.—Moderately sloping,
well-drained soils that have a loamy sand
surface layer.

Subelass IIIs. Soils that have severe limitations of
moisture capacity.

Capability unit IIIs-6.—Nearly level or
gently sloping, moderately permeable soils
that have a thick sandy surface layer.

Subclass ITIw. Soils that are severely limited by
excess water.

Capability unit IIIw-11.—Nearly level,
slowly permeable, somewhat poorly
drained soils with a loam surface layer.

Capability unit IIIw-12.—Nearly level,
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slowly  permeable, somewhat poorly
drained soils with a loamy sand or fine
sandy loam surface layer. ,
Capability unit IITw-15.—Nearly level to
gently sloping, moderately permeable soils
with a loamy sand or sand surface layer.
Capability unit IIIw—16.—Nearly level, mod-
erately well and somewhat poorly drained
soils with a sand or fine sand surface layer.
Capability unit IITw-20.—Nearly level, mod-
erately permeable to slowly permeable,
poorly drained soils with a fine sandy loam
to loam surface layer. -
Capability unit IIIw-21.—Nearly level,
poorly drained, moderately permeable to
slowly permeable soils.
Capability unit ITIw-24.—Nearly level, very
poorly drained, moderately permeable soil.
Capability unit IITw—25.—Nearly level, very
poorly drained, moderately permeable and
slowly permeable soils.

Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful
management, or both,

Subclass IVe. Soils subject to very severe erosion

if they are cultivated and not protected.

Capability unit IVe-5.—Deep, moderately
permeable, moderately steep soils that are
severely eroded and moderately sloping.

Subclass IVs. Soils that have very severe limita-
tions because of low moisture capacity, low fer-
tility, or both.

Capability unit IVs—-6.—Moderately sloping
soils with a very thick, sandy surface
layer.

Capability unit IVs—7.—Nearly level to mod-
erately sloping, deep, very sandy soils or
soils that have a very thick, very sandy
surface layer.

Capability unit IVs-8.—Nearly level to mod-
erately sloping, moderately permeable soils
with a bleached surface layer.

Subclass IVw. Soils that have severe limitations
of low moisture capacity and low fertility, or a
high water table in winter. A

Capability unit IVw-17.—Nearly level to
gently sloping, very sandy, infertile soils
that are moderately well drained to some-
what poorly drained.

Capability unit IVw-21.—Nearly level soils
that have a high water table and an iron-
stone layer in the subsoil.

Class V. Soils not likely to erode, that have other limi-
tations impractical to remove without major recla-
mation. These limitations make regular cultivation
impractical and limit the use of the soils to wood-
land or wildlife habitats. (Cranberries and blueber-
ries grown extensively on these soils are considered
special crops.)

Subclass Vw. Soils that are impractical to use for
regular crops, because of excess water and in-
fertility.

Capability unit Vw-22,—Nearly level, poorly
drained, infertile sands.

Capability unit Vw-26.—Nearly level, very
poorly drained, infertile sands.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and limit
their use mainly to pasture, woodland, or food and
cover for wildlife.

Subclass VIe. Soils severely limited, chiefly by
risk of erosion, if protective cover is not main-
tained.

Capability unit VIe-1.—Moderately steep,
slowly permeable soils.

Capability unit VIe-5.—Steep, severely
eroded, moderately permeable soils,

Subclass VIw. Soils severely limited by excess
water, that are generally unsuitable for cultiva-
tion.

Capability unit VIw-28.—Nearly level soils
that are frequently flooded and have a high
water table.

Class VII. Soils that have very. severe limitations
that make them unsuitable for cultivation without
major reclamation, and that restrict their use
mainly to range, woodland, or wildlife habitats.

Subclass VIIe. Soils severely limited, chiefly by
risk of erosion, if protective cover is not main-
tained.

Capability unit VIIe-1.—Steep,
permeable soils.

Subclass VIIs. Soils severely limited by moisture
capacity; fertility, or both.

Capability unit VIIs-7.—Nearly level to
moderately sloping, very sandy, droughty-
soils. :

Capability unit VIIs-8.—Nearly level to
moderately steep, very sandy, very infer-
tile, droughty soils.

Subclass VIIw. Soils very limited by excess water.

Capability unit VIIw-80.—Highly organic
soils that are frequently flooded and have a
high water table.

Class VIII. Soils that have limitations that preclude
their use, without major reclamation, for commer-
cial growth of plants. These limitations restrict the
use of soils to recreational and scenic areas, wildlife
habitats, and watersheds.

Subclass VIIIw. Soils very limited by excess
water.

Capability unit VIIIw-29.—Soils ponded for
long periods with fresh water or flooded
daily by tidal water.

slowly

Use of the Soils as Commercial Woodland

‘This section contains information about the suitabil-
ity of the soils of the county as woodland. The soils
have been placed into groups that reflect their produc-
tive capacity, important soil hazards, and management
limitations.

Except for the tidal marsh, all of Burlington
County was originally in forest vegetation. The inner
Coastal Plain was mostly hardwoods and a scattering
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of Virginia pine, redcedar, and Atlantic white-cedar.
Clearing for crops reduced the woodland in the inner
Coastal Plain to less than 10 percent of the area and
confined it mostly to the steeper slopes, to the poorly
drained soils, and to soils subject to frequent flooding.
According to a survey concluded in 1967, commercial
woodland totaled over 300,000 acres.

- The well drained and moderately well drained soils
support upland oak forest composed of northern red
oak, scarlet oak, chestnut oak, black oak, white oak,
yellow-poplar, hickory, beech, white ash, black birch,
and a number of less valuable trees. The black walnut
and black locust planted around the farmsteads are
not native to the area.

Poorly drained soils support the lowland oak. forests,
which consist of pin oak, willow oak, swamp white
oak, holly, sweetgum, and red maple. The gum trees
seed readily and occupy a site for 50 to 100 years until
the oaks become established. Bottom lands that are sub-
ject to stream overflow contain most of the trees com-
mon to the upland and lowland oak forests. Also
mixed in the stand are elm, boxelder, sycamore, and
river birch. Timber has been harvested a number of
times since the county was settled.

Trees on the sandy soils of the outer Coastal Plain
are mostly pitch, shortleaf, and Virginia. pines. Where
the wildfire damage has not been severe, some areas
contain upland oaks. Originally the pines were large
enough to produce lumber, but almost all of them are
now cut for pulpwood. This is because the trees fre-
quently have been harvested or burned by wildfires.
Where fires have been severe on the outer Coastal
Plain, the trees are scrubby and the stands consist of
pitch pine, scrub oak, blackjack oak, post oak, and a
few black oaks.

In two areas, called the plains and consisting of
about 14,000 acres, the forest vegetation is dwarfed
regardless of age. In most places trees range from 3 to
5 feet in height, though in some places they grow to 5
to 10 feet. This stunted growth has been attributed to
frequent wildfires (2, 5, 9), but other causes cited are
high wind velocity, soils of poor quality, hardpans, and
toxic quantities of soluble aluminum (6).

The_lowlands in the outer Coastal Plain support
only pitch pine and Atlantic white-cedar. The white-
cedar grows best on Muck, which is highly organic
soil and almost constantly saturated.

Woodland suitability groups

The soils of the county have been placed in wood-
land suitability groups to assist owners in planning
the use of their soils for wood crops. Each group is
made up of soils that are suited to the same kinds of
trees, that need about the same management where
the vegetation on them is similar, and that have the
same potential production.

Each woodland group is identified by a three-part
symbol, such as lol, 2wl, or 3w3. The potential pro-
ductivity of the soils in the group is indicated by the
first number in the symbol: 1, very high; 2, high; 3,
moderately high; 4, moderate; and 5, low. These rat-
ings are based on field determination of average site
index. Site index of a given soil is the height, in feet,

that the taller trees of a given species reach in a natu-
ral, essentially unmanaged stand in a stated number of
years. Site index can be converted into approximate
expected growth and yield per acre in cords and board
feet. For Burlington County, conversions of average
site index into volumetric growth and yield are based
on research as follows: Upland oaks (17); yellow-
poplar (4); sweetgum (23) ; and shortleaf pine (18).

The second part of the symbol identifying a wood-
land group is a small letter. In this county w, s, r, and
o are used. Except for the o, the small letter indicates
an important soil property that imposes a hazard or
limitation in managing the soils of the group for trees.
The letter o shows that the soils have few limitations
that restrict their use for trees. The letter w means

. excessive wetness, either seasonal or all year. The soils

have restricted drainage, have high water tables, or
are subject to flooding. The letter s stands for sandy
soils that have little or no difference in texture be-
tween surface layer and subsoil (B horizon). These
soils are moderately to severely restricted for wood-
land use. They have low available water capacity
and are low in available plant nutrients. The letter »
shows that the main limitation is steep slopes and that
there is hazard of erosion and possibly limitations to
use of equipment. In this county r is used if slopes are
greater than 15 percent,

The last part of the symbol, another number, differ-
entiates woodland suitability groups that have identical
first and second parts in their identifying symbpl.
Soils in woodland group 3wl, for example, require
somewhat different management than soils in group
3w2, ,

In table 4 each woodland suitability group in the
county is rated for various management hazards or
limitations. These ratings are slight, moderate, or se-
vere, and they are described in the following para-
graphs.

Equipment limitations depend on soil characteristics
that restrict or prohibit the use of harvesting equip-
ment, either seasonally or continually. Slight means no
restrictions in the kind of equipment or time of year it
is used; moderate means that use of equipment is re-
stricted for 3 months of the year or less; severe means
that special equipment is needed and that its use is se-
verely restricted for more than 8 months of the year.

Seedling mortality refers to mortality_ of naturally
occurring or planted tree seedlings, as influenced by
kinds of soil or topographic conditions When plant
competition is assumed not to be a factor. Slight means
a loss of 0 to 25 percent; moderate means a loss of \25
to 50 percent; and severe means a loss of more than 50
percent of the seédlings. It is assumed that seed sup-
plies are adequate. )

Plant competition is the degree to which undesira-
ble plants invade openings in the tree canopy. Consid-
ered in the ratings are available water .capac1ty
fertility, drainage, and degree of erosion. Conifers ;:md
hardwoods are rated separately in table 4. Slight
means that plant competition does not prevent _adequate
natural regeneration and early growth or interfere
with seedling development; moderate means that com-
petition delays natural or artificial establishment and



TABLE 4.—Woodland suitability groups, hazards to their management suitable species, and productivity

Suitable species Productivity
Plant competition
Woodland suitability Equipment | Seedling Windthrow Esti-
groups, soil series, and | limitations | mortality hazard To favor Commer- | mated Remarks
map symbols in exist- For cial trees site
Conifers | Hardwoods ing stands planting index
Group lol _____._______ Slight ____| Slight _.._| Severe .._.| Moderate _| Slight ..__| Yellow- Yellow- Yellow- 96+ Erosion hazard
Collington: CnA, poplar, poplar, poplar.? moderate on
CnB, CnC, CoA, upland _ red oak, | Upland 86+ FoC3, FoD3.
CoB. . oaks, black oaks.
Freehold: FfA, FiB, and Vir- walnut,
FfC, FfD, FgB, FoC3, ginia black
FoD3. pine. locust
(for
posts),
white
pine and
Austrian
pine
(for
Christ-
mas
trees).
Group 1Irl ______. ______ Moderate _| Slight _.__| Severe .._| Moderate _| Slight _.__| Yellow- Yellow- Yellow- 96+| Erosion hazard
Freehold: FfE. ’ poplar, poplar, poplar.? severe.
upland and Upland 86+
oaks, white oaks.
and Vir- pine.
ginia
pine.
Group 1wl ____________ Severe ___| Severe _._| Severe .._| Severe _._| Moderate _| Yellow- None? __._{ Yellow- 96+
Alluvial land, loamy: poplar, poplar.?
Ao. sweet- Sweetgum _ 96+
gum, Upland 86+
oak, and oaks,
ash. Lowland 864
oaks.
Group 201 ______._____ Slight ____| Slight __.__| Severe .._| Moderate _| Slight ____| Yellow- Yellow- Yellow- 95-86
Freehold: FhB, FhC. poplar, poplar, poplar.!
Marlton: MhA, MhB, upland black _ Upland 85-76
MrC. oaks, walnut, oaks.
Sassafras: SfB, SgA, and Vir- white Virginia 85-76
SgB, SgC, ShA, ShB. ginia pine, pine.
Westphalia: WaA, pine. and Aus-
WaB, WdA, WdB. trian
pine (for
Christ-
mas
trees);
black
locust
(for
posts).
Group 2rl _____________ Moderate _| Slight ____| Moderate _| Slight _...| Slight ____| Upland Red oak Upland 95-86
Keyport: KIE. oaks. and oaks,
white
pine.
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Group 2wl . _____ .. __ Moderate _| Slight ____| Severe ___| Moderate _[ Slight Yellow- Yellow- Yellow- 95-86| Erosion hazard
Adelphia: AaA, for Key- poplar, poplar, poplar. moderate for
AaB, AcA, AcB, port, upland sweet- Upland 85-76 KiD.
AhA, Ak, AnA, AnB. Kresson, oaks, gum, oaks.
Donlonton: DeB, and Don- and red oak, | Sweet- 95-86
DIA. lonton sweet-~ and gum.!
Holmdel: HdA, HdB, soils; gum. black
HIB, HmA, HmB. moder- walnut.
Keyport: KeB, KfB, ate for
KIA, KIB, KIC, KID. all
Kresson: KwA, KxA, others.
KyA.
Nixonton: NbA,
NbB, NcA, NcB.
Woodstown: WKkA,
WIA, WmA, WmB,
WnA, WnB.
Group 301 _____________ Slight ___| Slight to Moderate . | Slight _.._| Slight ____] Upland White pine | Upland 756-66
Downer: DoA, DoB, moder- oaks and oaks.
‘DoC, DpB, DrA, DsB. ate. Virginia Virginia 156-66
pine. pine.
Group 8s1 __________..__ Moderate _ | Slight to Moderate .| Slight ._.._| Slight ___. [ Shortleaf | White pine | Upland 1666
Evesboro: EVB, EVC, moder- pine and oaks.
EwB, EyB. ate. pitch Virginia 75-66
Galestown: GaA, pine. pine.
GcB. Shortleaf 65-56
Klej: KmA, KnA, pine.
KoA.
Pemberton: PbA,
PcA.
Sandy land, iron-
stone: Se.
Tinton: TsB, TsC,
TiB.
Group 3wl ______._____ Severe ___|[Severe ___| Severe ___|Severe _._| Severe Pitch pine; | Piteh pine | Pitch pine 75—66 | Wildfire control
Alluvial land, sandy: for Ap; Atlantic is assumed.
Ap. moder- white-
Atsion: At Au, Av, ate for cedar on
Aw. . other Berry-
Berryland: Bp, Bt, mapping land
Bu. units. soils.
Group 3w2 _._______:._._|Severe .._|Severe ___| Severe ... |[Severe ... |Moderate Lowland Sweetgum | Sweet- 85-76
Colemantown: Cm. for Cm; oaks and
Fallsington: Fa, Fc. severe and pin oak. |Lowland 75-66
Keansburg: Ka. for sweet- oaks.
Pasquotank: Pa. other gum.
Pocomoke: Pv. mapping
Shrewsbury: Sn, units.
So, Sp, Sv, Sx.
Group 3w3 .. ________._ Severe _._ |Severe ___| Severe .__ |Severe ... |Severe ___ |Atlantic None® ____| Atlantic 55-46
Muck, shallow: Mu. white- white
cedar. cedar.
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TABLE 4.—Woodland suitability groups, hazards to their management,
suitable species, and productivity—Con.

Suitable species Productivity
Plant competition
Woodland suitability Equipment Seedling Windthrow Esti-
groups, s8oil series, and | limitations | mortality hazard To favor Commer- | mated Remarks
map symbols in exist- For cial trees site
Conifers |Hardwoods ing stands planting index
Group 4sl ____________ Moderate Moderate .| Slight ____| Slight .___| Slight _...| Pitch pine | Pitch pine | Pitch pine 55-46| Wildfire hazard
Lakehurst: LaA, for and and Shortleaf 55-46 may be re-
LIA, LmA, LnA, LoA, Lake- short- shortleaf pine. duced by
LrA, LsA. hurst leaf pine. Virginia 65-56 burning of
Woodmansie: WeB, soils; pine. pine. leaf litter.
WeC, WgB, WhB. slight
for
Wood-
mansie
soils.
Group 5s1 .___ ... ___.__ Slight ____ |Moderate _| Slight ____ |Slight .___| Slight ___._| Shortleaf Pitch pine |Pitch pine . <55 | Wildfire hazard
Lakewood: LiB, U1tC, pine, and Shortleaf <46 may be re-
LtD, LuB, LvB, LwB, Virginia shortleaf pine. duced by
LyA. pine, and pine. Virginia <55 burning of
pitch pine. leaf litter;
pine. erosion haz-
ard moder-
ate for LtD.

! Species on which estimates of site index are based.
* Planting trees is not feasible.

09

AHAYNS TI0S



BURLINGTON COUNTY, NEW JERSEY 61

growth rate, but does not prevent the development of
fully stocked ncrmal stands; severe means that compe-
tition prevents adequate natural or artificial regenera-
tion unless the site is prepared properly and mainte-
nance practices, such as burning, spraying, disking, or
girdling, are used. .

Windthrow hazard depends on the soil characteris-

tics that enable trees to resist being blown down by .

wind. Slight means that most trees withstand the
wind ; moderate means that some trees are expected to
blow down during excessive wetness and high wind;
severe means that many trees are expected to blow
down during periods when the soil is wet and winds
are moderate or high.
 Table 4 lists suitable species to favor in existing
stands and suitable species for planting. The estimated
site index in table 4 is the height, in feet, that the tall-
est trees reach at 50 years of age on the soils of each
_group. '
Because demands for woodland products and values
change from time to time, current information on
what trees to plant or how to manage woodland should
be obtained from the district forester for the New
Jersey Department of Conservation and Economical
Development. For general information concerning for-
estry, consult the extension forester of the Agricul-
tural Extension Service. ‘

Use of Soils for Wildlife

The wildlife population of any area depends upon
the availability of food, cover, and water in a suitable
combination. Burlington County has more extensive
woodland tracts and a larger deerherd than any other
of the Coastal Plain counties. Because the soils are in-
fertile, however, the deer in this county have a smaller
size and lower rate of reproduction than those in the
Piedmont province (11). Plants that furnish food for
wildlife are not naturally abundant in many areas of
the county. Suitable habitats are created, improved,

3 3>
A e

_F'igqre 24.—Large.a:mounts of nutritious. deer food are produced
in limed and fertilized woodland clearings that are established
and maintained by the New Jersey Fish and Game Commission.

and maintained by establishing desirable vegetation
(fig. 24).

Suitability ratings of soils for wildlife habitats

In the following paragraphs, the various elements of
wildlife habitat are described and the soils in the coun-
ty are rated for their suitability for establishment, im-
provement, or maintenance of wildlife habitat, and for
three classes of wildlife. The suitability ratings are
given in table 5. These ratings were based on soil
characteristics, not on climate, present land use, or the
distribution of wildlife and human populations. The

suitability of individual sites must be determined by

onsite inspection. Since Urban land units and com-
plexes and Made land units do not provide any suita-
bility habitats for wildlife, they are not included in
table 5. '

In table 5 the soils are rated 1, well. suited; 2,
suited; 3, poorly suited; and 4, unsuited. Well suited.
means that habitats generally are easily created, im-
proved, or maintained and that the soils have few or
no limitations that affect management for wildlife.
Suited means that habitats can be created, improved,
or maintained in most places, that the soils have mod-
erate limitations that affect management, and that
moderately intensive management is required. Poorly
suited indicates that, although habitats can be created,
improved, or maintained in most places, the soils have
severe limitations, and management for wildlife is dif-
ficult, expensive, and not always successful. Unsuited
indicates that it is impractical or impossible to create,
improve, or maintain satisfactory habitats.

The elements of habitat for which the suitability of
the soils are rated in table 5 are described as follows:

Grain and seed crops are seed-producing annuals,
such as corn, sorghum, wheat, oats, barley, mil-
let, buckwheat, soybeans, and sunflower.

Grasses and legumes are perennial grasses and
herbaceous legumes that have been planted and
that furnish food and cover for wildlife. The
grasses include fescue, brome, bluegrass, tim-
othy, redtop, orchardgrass, and reed canary-
grass. The legumes include alfalfa, clover,
crown vetch, and trefoils. '

Wild herbaceous upland plants are native or in-
troduced perennial grasses and forbs, or weeds,
that provide food and cover for upland wildlife.
These plants include bluestem, indiangrass,
wild ryegrass, oatgrass, pokeweed, strawberry,
lespedeza, burnet, beggarweed, wildbean, night-
shade, goldenrod, and dandelion.

Hardwood woody plants are nonconiferous trees,
shrubs, and woody vines that produce fruits,
nuts, buds, catkins, twigs (browse), or foliage
used extensively as food by wildlife. These
plants commonly are naturally established, but
they have been planted in some places, They in-
clude oak, beech, hickories, yellow-poplar,
maple, birch, sassafras, blackgum, hawthorn,
dogwood, viburnum, bayberry, grape, honey-
suckle, blueberry, greenbrier and other briers,
autumn-olive, and multiflora rose.



TABLE 5.—Suitability of the soils for wildlife habitats and kinds of wildlife

Elements of wildlife habitat

Classes of wildlife

.| Wild
Soil series and map symbols Grain| Grasses | herba- | Hard- | Conif- | Wetland|Shallow | Exca-
and and ceous | wood | erous |food and| water vated Open- | Wood- | Wet-
seed | legumes |upland | woody | woody | cover |develop- | ponds land land land
crops plants | plants | plants | plants | ments
Adelphia:
AaA, AaB, AcA, AcB, AhA, Ak, AnA, AnB __________ 2 1 1 1 3 3 3 134 1 1 3
Alluvial land, loamy: )
Yo B 3 2 2 1 3 1 1 3 3 2 2
Alluvial land, sandy:
AP e 4 3 3 1 3 3 2 24 3 3 2
Atsion:
At, Au, Av, AW _ .. 4 3 3 *3 2 3 1 1 4 3 2
Berryland:
Bp, B4, Bu . 4 3 3 *3 1 3 1 1 4 3 2
Colemantown: '
Cm ___ ... ____ e . 3 2 2 1 3 3 1 1 2 2 2
Collington:
CnA, CoA _ . .. 1 1 1 1 3 4 4 4 1 1 4
CnB, CnC, CoB ___.__ . . o ____. 2 1 1 1 3 4 4 4 1 1 4
Donlonton:
DeB, DIA _________ e . 2 1 1 1 i 3 2 12 1 1 2
Downer: . '
DoA, DoB, DoC, DpB, DrA, DsB ... 3 2 2 2 2 4 4 4 2 2 4
Evesboro: )
EvB, EVC, EWB, BYB ___ . __.____. 3 3. 3 3 1 4 4 4 3 3 4
Fallsington:
Fa, Fe - - _______.. el 3 2 2 1 2 1 1 1 2 1 1
Freehold: . :
FfA . 1 1 1 1 3 4 4 4 1 1 4
FiB, FfC, FgB _ _ . _ o _. 2 1 1 1 3 4 4 4 1 1 4
FhB, FhC __ . 3 2 2 1 3 4 4 4 2 1 4
FfD, FoC3 _ _ . 3 2 1 1 2 4 4 4 2 1 4
FfE, FoD3 _________________ e e 4 3 1 1 2 4 4 4 3 1 4
Galestown:
GaA, GeB _ _ ... 3 3 3 2 2 4 4 4 3 2 4
Holmdel: ’
HdA, HdB, HmA, HmB . _.___ . ____ 2 1 1 1 3 3 3 3 1 1 3
HIB . 3 2 1 1 3 3 3 3 2 1 3
Keansburg:
Ka 4 2 3 1 3 1 1 1 3 1 1
Keyport:
KeB _ o 3 1 1 1 3 3 3 3 1 2 3
KfB, KIA, KIB, KIC ____ ... 2 1 1 1 3 3 34 '3 1 1 3
KID 3 2 1 1 3 4 4 4 2 1 4
KIE . 4 3 1 1 3 4 4 4 3 1 4
Klej:
KmA, KnA, KoA _____ o ___ 3 3 3 2 3 3 3 3 3 2 3
Kresson:
KWA . 3 2 2 1 3 3 2 2 2 1 2
KxA, KyA .. 2 1 1 1 3 2 2 2 1 1 2

4"
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Lakehurst:

LaA, LIA, LmA, LnA, LoA, LiA, LsA 4 4 4 3 1 3 3 3 4 3 3
Lakewood:
LiB, LtC, LD, LuB, LvB, LwB, LyA _______________. 4 4 4 3 1 4 4 4 4 3 4
Marlton:
MhA;, MhB, MrC ... 2 1 1 1 3 4 4 4 1 1 4
Marsh, fresh water:
MS e __ 4 4 4 4 4 1 1 1 4 4 1
Marsh tidal:
___________________________________________ 4 4 4 4 4 1 3 4 4 4 2
Muck.
MU il 4 4 4 3 3 2 1 1 4 3 1
Nixonton:
NbA, NbB _ _ . 2 1 2 1 3 3 3 3 2 1 3
NcA, NeB _ . _____ ol 3 1 1 1 3 3 3 3 1 1 3
Pasquotank:
Pa o mm__. : 3 2 2 1 3 1 1 1 2 1 1
Pemberton:
PbA, PCA _ . . 3 8 3 2 1 3 3 3 3 2 3
Pits, sand and gravel:
R 4 3 4 4 1 4 34 34 4 3 4
Pits, clay and marl:
PU e immen 4 3 2 2 3 3 2 2 3 2 2
Pocomoke: '
PV e 4 8 3 1 1 1 1 1 3 1 1
Sandy land, ironstone:
80 el 4 3 3 3 1 4 4 4 3 2 4
Sassafras:
SgA, ShA i emaee- - 1 1 1 1 3 4 4 4 1 1 4
SgB SgC, ShB ... e 2 1 1 1 3 4 4 4 1 2 4
OB el 3 2 2 2 2 4 4 4 2 2 4
Shrewsbury:
Sn, So, Sp, SV, SX . cermc——a 3 2 2 1 3 1 1 1 2 1 1
Tinton:
TsB, TsC, TtB __ . _ i emna 3 3 3 2 1 4 4 4 3 2 4
Westphalia:
WaA WaB, WdB _______. F P S, 3 1 1 1 3 4 4 4 1 1 4
WAA e eeee—memm 1 1 1 1 3 4 4 4 1 1 4
Woodmansie:
WeB, WeC, WgB, WhB __________________._______ 4 3 3 2 2 4 4 4 3 2 4
Woodstown
WKA, WIA . 3 2 2 1 3 3 3 3 2 1 3
WmA, WmB, WnA, WnB ______ o _____.__ 2 1 1 1 3 3 3 3 1 1 3

! Underlying clays are so strongly acid in places that fish management is impractical in the following umts

* Limitation based on overflow hazard.

? Limitation based on the few adapted hardwood plants.

AcA, AcB, DeB, DIA, Fc, KfB, KIA, KIB, KIC.

XHASYAL MAN ‘AINNO0D NOIONITING

€9



64 SOIL SURVEY

Coniferous woody plants are cone-bearing trees
and shrubs that are used by wildlife primarily
as cover, though they also provide browse and
seeds. Generally, these plants are established
naturally in areas where the cover of weeds
and sod is thin. Well-suited soils are those on
which plants grow and close the canopy slowly.
Where branches are maintained close to the
ground, food and cover are readily available to
rabbits, pheasants, and other small animals.
These lower branches die if the trees quickly
form a dense canopy that shuts out the light.
On soils rated poorly suited, hardwoods invade
and commonly overtop the conifers. Coniferous
plants include pine, white-cedar, redcedar, hem-
lock, juniper, and yew.

Wetland food and cover plants are annual and pe-
rennial wild herbaceous plants that grow on
moist or wet sites. These plants furnish food or
cover mostly for wetland wildlife. They include
smartweed, wild millet, spikerush and other
sedges, burreed, wildrice, rice cutgrass, cattails,
and rushes, but not submerged or floating
aquatic plants.

Shallow water developments are impoundments
or excavations for controlling water that gener-
ally are not more than 6 feet deep. Control
structures include low dikes and levees, shallow
dugouts, level ditches, and devices for control-
ling the water level in marshy drainageways.or
channels.

Excavated ponds are dugouts or combinations of
dugouts and low dike impoundments. To be
suitable for fish, they require an ample supply
of water. They include ponds built on nearly
level soils that have a surface area of at least
one-fourth of an acre, an average depth of 6
feet in at least one-fourth of their area, and a
dependable source of unpolluted water. Areas
s%?ject to frequent flooding are rated not suit-
able.

As shown in table 5, there are three main classes of
wildlife in the county. They are defined as follows:

Openland wildlife: Birds and mammals that
normally make their homes in areas of crop-
land, pasture, meadow, and lawns and in areas
overgrown with grasses, herbs, and shrubs. Ex-
amples are pheasants, meadowlarks, field spar-
rows, doves, cottontail rabbits, red foxes, and
woodchucks.

Woodland wildlife: Birds and mammals that ob-

tain food and cover in stands of hardwoods,
coniferous trees, and shrubs. They include
ruffed grouse, woodcocks, thrushes, vireos,
scarlet tanagers, gray and red squirrels, gray
foxes, white-tailed deer, and raccoons.

Wetland wildlife; Birds and mammals that nor-
mally make their home around ponds and in
marshes, swamps, and other wet areas. Famil-
iar examples are ducks, geese, rails, herons,
shore birds, minks, muskrats, and beaver.

The ratings that in table 5 show the suitability of
the soils for the three classes of wildlife are based on
the ratings for habitat elements in the first part of the
table. For openland wildlife the ratings are based on
ratings for grain and seed crops, grasses and legumes,
wild herbaceous upland plants, hardwood plants, and
coniferous plants. The ratings for woodland wildlife
are based on ratings for all the elements except grain
and seed crops. For wetland wildlife the ratings are
based on ratings shown for wetland food and cover
plants, shallow water developments, and excavated
ponds.

Engineering Applications ®

This section contains information useful to engi-
neers who need to know about the kinds and behavior
of soils and soil materials that affect the design, con-
struction, and maintenance of engineering works in
Burlington County. E

The engineering test data for specified soils in table.
6 were used to prepare the estimated properties for all
soils of Burlington County as shown in table 7. Then
the engineering properties were interpreted as shown
in table 8. In addition, interpretations of interest to
engineers and others concerned with community devel-
opment are given in the section “Soils in Community
Development.” Terms used by soil scientists that may
have special meaning in soil science are in the Glossary
at the back of this survey.

Some soil properties are important to engineers be-
cause they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facili-
ties for water storage, erosion control structures,
drainage systems, and sewage disposal systems.
Among these are permeability to water, compaction
characteristics, soil drainage, shrink-swell character-
istics, grain size, and plasticity. The depth to the water
table and the topography are also important.

*RicHARD H. MARSTON, State conservation engineer, Soil
Conservation Service assisted in preparing this section.
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The information in this soil survey can be used by
engineers to:

1. Make soil and land use studies that will aid in
selecting and developing industrial, commer-
cial, residential, and recreational sites.

2. Make preliminary estimates of the engineer-
ing properties of soils in the planning of
drainage ponds, irrigation, and the control of
sediment, pollution, and erosion.

3. Make preliminary evaluation of soil and
ground conditions that will aid in selecting lo-
cations for highways, airports, pipelines, and
cables and in planning detailed investigations
at the selected locations.

4. Locate probable sources of sand and gravel.

5. Correlate performance of engineering struc-
tures with soils and thus develop information
that will be useful in designing and maintain-
ing the structures.

6. Determine the suitability of soil mapping
units for cross-country movement of vehicles
and construction equipment.

7. Supplement the information obtained from
other published maps and reports for the pur-
pose of making additional maps and reports
that can be used readily by engineers.

8. Develop other preliminary estimates for con-

struction purposes pertinent to the particular
area.

With the use of the soil map for identification, the
engineering properties reported here can be used for
many purposes. It should be emphasized, however, that
these interpretations are not a substitute for the sam-
pling and testing needed at the site chosen for specific
engineering work where heavy loads are.involved or
where the excavations are deeper than the depth re-
ported. Also, engineers should not apply specific values
to the estimates of bearing capacity given in this sur-
vey. Nevertheless, the soil map and interpretations are
useful for planning more detailed investigations and

for suggesting the kinds of problems that may be ex-
pected.

Engineering classification of soils

The two systems most commonly used in classifying
soils for engineering are the AASHO system (1)
adopted by the American Association of State High-
way Officials, and the Unified system (27).

The AASHO system is used to classify soils accord-
ing to those properties that affect use in highway con-
struction. In this system, a soil is placed in one of
seven basic groups ranging from A-1 through A-7. In
group A-1 are gravelly soils of high bearing strength,
or the best soils for subgrade (foundation), and clay
soils that have low strength when wet. The best soils
for subgrade are classified as A-1, the next best A-2,
and so on to class A-7, the poorest soils for subgrade.
Where laboratory data are available to j ustify a more
specific classification, the A-1, A-2, and A—7 groups
are divided as follows: A-1-a, A-1-b, A-2-4, A-2-5,
A-2-7, A-7-5, and A-7-6. If soil material is near a
classification boundary it is given a symbol showing

both classes; for example, A-2 or A-4. Within each
group, the relative engineering value of a soil material
can be indicated by a group index number. Group in-
dexes range from 0 for the best material to 20 for the
poorest. In table 6 the group index number is shown
in parentheses for each tested soil. The estimated clas-
sification for all soils mapped in the survey area is
given in table 7.

In the Unified system, soils are classified according
to particle-size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 15 classes:.
There are 8 classes of coarse-grained soils, identified as
GW, GP, GM, GC, SW, SP, SM, and SC; 6 classes of
fine-grained soils, identified as ML, CL, OL, MH, CH,
and OH ; and 1 class of highly organic soils, identified as
Pt. Soils on the borderline between two classes are
designated by symbols for both classes, for example,
SM-SC. These classifications also are listed in tables 6
and 8.

Engineering test data

All engineering test data in this.survey are based on
sampling and testing by the College of Engineering,
Rutgers University (10, 16). The tested soils are clas-
sified according to the Unified and AASHO systems.
Some of the soil names used in the original study were
changed so that they would agree with the current soil
survey classification.

Grain-size distribution is reported in table 6 as per-
centage of material, by weight, passing the 8/4-inch
sieve, and the No. 4, 10, 40, and 200 sieves. Hydrome-
ter analysis is reported in percent of total sample.
This analysis is not accurate for the content of clay as
defined in this survey (less than 0.002 millimeter in
diameter) and should not be used to determine the
USDA textural classes.

Liquid limit and plastic limit are determined by
testing material less than 2.0 millimeters in diameter.
The liquid limit is the moisture content at which the
soil material changes from a plastic to a liquid state.
The plastic limit is the moisture content at which the
soil material passes from a semisolid to a plastic state.
The plasticity index is the difference between the liquid
limit and the plastic limit.

In the moisture-density test, soil material was com-
pacted in a mold several times with a constant com-
paction effort, each time at a successively higher mois-
ture content. The density, or unit weight, of the soil
material increases until the optimum moisture cpnte:nt
is reached. After that the density decreases W}i‘h in-
crease in moisture content. The highest density ob-
tained in the compaction test is called maximum den-
sity. Data showing moisture density are importan_t in
earthwork, for as a rule, optimum stability is obtained
if the soil is compacted to about the maximum dg‘y
density when it is at approximately the optimum mois-
ture content.

Estimated engineering properties of the soils

Table 7 provides estimates of soil properties impor-
tant to engineers. The estimates are based on field
classification and descriptions, on the results of tests
on soils in this county and on comparable soils in adja-
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TABLE 6.—Engine
[Tests pgrformed by the College of Engineering, Rutgers University, in accordance with

Sampling si_te Test results
Sieve analysis
Soil and symbol Site Depth C i
number Latitude Longitude u";,ffsti’,‘{; spiiil";;e_n_tage
% No. 4 No. 10
inch (4.7 mm.) (2.0 mm.)
Inches

Adelphia fine sandy loam (AaA) __.___ 130 39°59'54" 74°42'09" 0-10 | .- 100
(Thinner solum than in ‘modal) 10-20 100
2044 98

Adelphia fine sandy loam (AaA) _.___ 155 40°01'46” 74°42'46" 0-8 99
(Modal) 8-18 100
18-32 100

32-48 100

Adelphia fine sandy loam, clayey 156 40°01'38” 74°44'38" 0-8. 99
substratum (AcA). 828 |l b ... 100
28-48 I R 100

Adelphia loam (AhA) - ... ________.__ 140 40°03’33” 74°45'35" 0-11 |- 100
11-20 oo 100

20-28 | lo.o_..s .- 100

2847 || es 100

47-64 |l emo 100

Alluvial land, loamy (Ao) __..._._.___. 104 39°56'00” 74°56'21" 0-8 - 99 98 97
8-27 100 .99 99

27-60 | poo.. 100

50-60 | .. 100

Alluvial land; loamy (Ao) .......__. 132 -40°01'43” 74°41'01" 0-6 || . 100
6-22 | 100

22-72 |l 100

Atsion sand (AtY) ____._______. el 94 89°37'15" 74°29'21" 0-8 | 100 99
820 L. 100

20-28 |l .. 100

2848 bl 100

4860 | _.__ .. L. ... ____. 100

Atsion fine sand (Av) .. ____.._..__ 86 39°45'10” 74°42'05" 0-18 | oo 100
18-81  |..o-__... b o eemm e 100

31-48 100 96 92

Colemantown -loam (Cm) _______.___ 145 40°00'57” 74°46'37" 0-9 .l 100
9-26 ool

2648 | il 100

43-54 100 96 95

Collington fine sandy loam (CnA) ____ 99 40°05'32” 74°40'60” 0-16 100 99 99
16-38 .. _._ 100 99

38-41 98 ‘96 96

41-66 | .-l 100

Donlonton leam (DIA) . ___ .. __.._._.__ 137 40°06'00” 74°42'00" 0-8 |- 100 99
826 || 100

2661 | _..______ L. 100

b1-68 | .l 100

Downer loamy sand (DoA) ________.. 2 39°58'55” 74°3610” 0-8 .- 100
824 ... 100 99

2444 100 97 96

44-84 100 92 86

Downer loamy sand, gravelly 30 39°41'15” 74°34'10" 0-2 | 100 97
substratum (DpB) 2-20 100 98 96
20-61 97 72 66

Evesboro sand (EvB) __________..__. 25 39°54'19” 74°3900” 0-6 |- . 100 99
6-30 99 98 97

30-44 99 98 95

44-64 100 99 98

64-84 | .| ... 100
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ering test data
standard procedures of the American Association of State Highway Officials (AASHO) (1)]
Test results—Con. Classification
Sieve analysis—Con.
; Hydrometer analysis Optimum
Cumul.atlve._percentage quid Plas- Maxi- mois-
passing sieve—Con. Il-;lrg?tl d _ticityz mum , ture AASHO Unified *
No. 40 | No. 200 0.05- index density* | con-
(0-42 mm.)|(0.074 mm.)| 0.005 mm. tent
Percent Peércent Lb./cu. ft. Percent
90 38 27 S N A-4(1) SM-SC
88 43 .. 27 8 | oo A-4(2) SM-SC
83 16 NL NP . A-2-4(0) SM
92 3 ... 31 9 N ... A-2-4(0) SM-SC
95 44 12 18 27 10 | )ooo_. A-4(2) SC
96 51 16 25 37 12 |\ .. A-6(4) ML-CL
96 24 | NL NP e e . A-2-4(0) SM
73 36 .. 41 12 |l A-7-6(1) SM
96 57 26 22 35 12 e ... A-6(5) ML-CL
98 72 27 23 41 14 | ... A-7-6(9) ML-CL
93 B8 |l __. 24 4 ... A-4(4) ML-CL
98 60 | ... 22 . S R A A-4(5) MI-CL
95 72 44 25 27 8 ... A-4(7) CL
94 66 37 24 24 6 | ___ A-4(6) MIL~CL
92 32 ... 21 L R A A-2-4(0) SM-SC
91 11 .. NL NP | __ A-2-4(0 SP-SM
88 14 o NL NP | .. A-2-4(0) SM
95 31 10 23 33 12 106 18 A-2-6(0) SM-SC
96 16 .. NL NP .. A-2-4(0) SM
54 27 ... 52 i ¥ J DR R A-2-7(1) SM
b3 37T e 77 13 60 55 A-7-5(2) SM
97 86 e l. 42 5 90 25 A-5(8) ML
T4 0 il NL NP |- A-3(0) Sp
76 ) N RN NL NP |\ ... A-3(0) Sp
80 R [ NL | NP |IlIiiifoi A-3(0) SP
81 6 e NL NP | ... A-3(0) SpP-SM
90 2 .. NL NP | ___ A-3(0) SP
92 9 . NL NP .. L ........ A-3(0) SP-SM
88 2 oL NL NP 103 14 A-3(0) SP
65 1 | NL NP 109 13 A-3(0) SP
99 93 ... 46 12 | feeos A-7-5(10) ML
100 89 65 13 49 19 )l ... A-7-6(13) ML-CL
98 87 63 17 52 23 |- A-7-6(16) MH-CH
88 42 ). 25 7 I ol A-4(4) SM-SC
91 40 el 22 2 e ). A-4(1) SM
95 b4 28 22 27 10 116 15 A-4(4) CL
89 26 10 14 23 6 . A-2-4(0) SM-SC
92 20 el . NL NP 116 14 A-2-4(0) SM
91 69 ... 37 11 . A-6(7) ML-CL
95 82 46 34 48 17 |l A-T7-5(12) ML
99 85 46 37 34 14 .. A-6(10) CL
97 445 |l _._ 20 b N A—4(2) SM
79 21 |l NL NP ... A-2-4(0) SM
83 R [ NL | NP 121 9 A—2-4(0) SM
66 12 o lol.l. NL NP |- A-2-4(0) SP-SM
48 1 L. NL NP 119 11 A-1-b(0) Sp
65 9 i ... NL NP |l A-3(0) SP-SM
80 18 .. NL NP 118 10 A-2-4(0)
47 10 b _. NL NP 121 10 A-1-b(0) SP-SM
62 5 NL NP | b__.._. A-3(0) SP-SM
68 b NL NP .. A-3(0) SP-SM
52 1 NL NP |l A-3(0) SP
58 4 NL NP |l [ A-3(0) SP
96 1 NL NP | oo A-3(0) SP
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TABLE 6.—Engineering

Sampling site

Test results

Sieve analysis
. Site Depth C lati ta
Soil and symbol number Latitude Longitude un;)l:a.:silr‘n’; gig;fi age
No. 4 No. 10
inch (4.7 mm.) (2.0 mm.)
Inches
Evesboro sand (EvB) _.___________ 28 39°3705” 74°34'35" 0-6 100 99 99
6-24 100 96 96
2440 99 93 90
40-72 100 94 92
Evesboro sand (EvB) ______________ 80 39°46'58” 74°62'45" 0-16 | _ .. 100
16-28 99 96 94
28-39 99 92 86
89-84 100 94 84
Evesboro fine sand (EyB) ... ___..__ 84 39°60'12” 74°4506” 0-6 .l 100
6-19 ... 100
1944 L ... 100
Freehold fine sandy loam (FfA) ______ 101 40°00'20” 74°46'11” 0-9 k ____________________ 100
(Coarser textured subsoil than 9-16 |oooleo__ 100
in modal) 16-836 | o._. 100
36-62 r ________ T ___________ 100
Freehold fine sandy loam (FfA) ______ 135 40°05'34" 74°38'43" 0-12 | .. 100
(Modal) 12-22 b omm e p et 100
2230  [_IIIIC [l 100
Freehold fine sandy loam, clayey 44 40°08'42” 74°87'61" 0-13 99 97 96
substratum (FgB). 13-20 100 97 96
20-26 97 88 87
26-44 98 98 98
44-59 L __._____ Lo 100
Holmdel loamy sand (HIB) ____._____ 55 39°59'15” 74°41'48” 0-10 | lee__ 100
(Modal) 10-20 L. ... 100
20-34 F ____________________ 100
84-72  |__._.___ L 100 99
Holmdel loamy sand (HIB) _______.__ 108 39°53'02" 14°52'60” 0-16 | e _. 100
16-23 ... S 100
23-40 |l _._. 100
40-56 IR, Femoeee e 100
Holmdel loamy sand (HIB) __________ 115 40°0001” T4°40'17" 0-9 .. 100
(Solum thinner than in modal) 9-16 |l .. 100
16-60 r ____________________ 100
Keansburg fine sandy loam (Ka) ____| 119 39°57'55” 74°42'40” 0-12 | ... 100
(Modal) 12-20 L. 100
20-28 | ... 100
2846 | _] 100
Keansburg fine sandy loam (Ka) ____ 129 39°65'30” T4°49'30" 0-14 98 92 89
14-27 99 95 94
27-36 99 94 92
Keyport fine sandy loam (KfB) _____._ 136 40°06’15” 74°48'67" 0-7 91 87 84
7-24 98 96 94
24-48 | ..l ______._. 100
Keyport loam (KIAY ___.____________ 66 40°03'41” 74°47'31" 0-10 100
10-27 100
27-42 100
Klej fine sand (KoA) ___._.___..____ 6 39°3503” 74°24°04” 0-2 .. 100
2-6 | 100
6-38 oo __] 100
38-48 ... 100
48-64 || ] 100
Klej fine sand (KoA) ______________._ 85 39°51'58" 74°44'08" 0-6 .. 100
6-20 ... 100
20-84 .. _] 100




BURLINGTON COUNTY, NEW JERSEY 69
test data—continued
Test results—Con. Classification
Sieve analysis—Con.
- . Optimum
Cumulative percentage Hydrometer analysis Liquid Plas- Maxi- mois-
passing sieve—Con. lirgit d .ticity’ mum ture AASHO Unified *
No. 40 | No. 200 0.05- | <0.005 index density*|  con-
(0.42 mm.){ (0.074 mm.)| 0.005 mm. | mm. en
Percent Percent Percent Lb./cu. ft. Percent ‘
82 11 . ‘NL NP | ... A-2-4(0) SP-SM
79 8 |l NL NP | . A-3(0) SP-SM
b1 1 ... NL NP | ool A-3(0) SP
65 8 |l NL NP | . A-3(0) SP
79 b e NL NP | . A-3(0) SP-SM
62 4 | . NL NP | . A-3(0) SP
62 1 . NL NP | A-3(0) SP
50 8 |- NL NP | .. A-1-b(0) SP
93 T e NL NP | . A-3(0) SP-SM
92 /A PO I NL NP 109 14 A-3(0) SP-SM
94 6 |eeelo_. NL NP 107 14 A-3(0) SP-SM
96 23 |l NL NP A-2-4(0) SM
96 20 | ... - NL NP A-2-4(0) SM
96 36 19 14 29 8 A-2-4 gO) SM-SC
97 14 |l NL NP A-2-4(0) SM
88 38 .. 23 4 | e A-4(1) SM-SC
92 43 | .. 25 5 113 16 A-4(2) SM-SC
94 46 19 21 30 8 108 19 A-4(2) SM-SC
m 22 e 22 8 | el A-2-4(0) SM
8 b1 S R N 22 4 119 13 A-2-4(0) SM-SC
71 36 18 6 30 8 108 18 A-4(0) SM-SC
94 83 37 18 49 21 | .. A-7-6(14) ML-CL
98 84 42 39 50 21 96 24 A-7-6(14) ML-CL
83 14 ... NL NP | ..l A-2-4(0) SM
84 21 | ... NL NP | .. A-2-4(0) SM
88 36 12 22 38 15 | .. A-6(1) SM-SC
86 16 |l .. NL NP | A-2-4(0) SM
20 14 ... NL NP | .. A-2-4(0) SM
93 37 26 17 23 7 N A-4(1) SM-SC
93 32 10 18 28 9 | | A-2-4(0) SC
89 19 | _ NL NP | . A-2-4(0) SM
76 17 e NL NP | ... A-2-4(0) SM
94 40 ... 27 10 | e _- A-4(1) SC
94 17 |l __. NL NP | o ._. A-2-4(0) SM
i 17 oo NL NP | .. A-2-4(0) SM
84 26 ] NL NP | .. A-2-4(0) SM
87 32 || .. 19 NP | e ____ A-2-4(0) SM
91 9 | NL NP | .- A-3(0) SP-SM
74 28 | e 33 ;S R N A-2-4(0) SM
82 30 17 9 39 13 102 24 A-2-6(1) SM-SC
76 29 12 17 40 13 104 23 A-2-6(1) SM-SC
67 36 ] 34 9 | . A-4(1) SM-SC
87 79 36 21 44 21 96 25 A-7-6(13) CL
96 89 27 25 55 22 88 32 A-T7-5(16) MH
96 T8 o] 23 4 | el A—4(8) ML—-CL
96 72 34 36 37 16 120 12 A—6E9; CL
94 59 28 29 28 9 116 16 A-4(5 CL
82 6 oo . NL NP I S A-3(0) SP-SM
86 11 . NL NP | __.._._. R A-2-4(0) SP-SM
87 10 || NL NP | ] A-3(0) SP-SM
87 4 ] NL NP | e A-3(0) SP
84 1 ] NL NP | .. A-3(0) SP
82 6 e .. NL NP | . A-3(0) SP-SM
89 14 | NL NP 106 13 A-2-4(0) SM
87 7 | NL NP 106 13 A-3(0) SP-SM
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TABLE 6.—Engineering

Sampling site

Test results

Sieve analysis

. Site Depth C lati t
Soil and symbol number Latitude Longitude un;,i:si:; Eiif,g age
% No. 4 No. 10
inch (4.7 mm.) (2.0 mm.)
Inches
Klej sand, loamy substratum (KnA) 21 39°45'27” 74°45'09” 0-6 | ... 100
628 ... 100
23-50 - 100
6084 ... ... 100
Lakehurst sand (LaA) .___._________ 32 39°45'65” 74°35'09” 0-10 | e 100
(Gravelly substratum) 10-17 100 99 97
17-40 97 86 82
40-48 97 79 73
48-60 100 99 98
Lakehurst sand (LaA) -._._.________ 36 39°4(/11” 74°30°37" 0-18 | __._____| 100 99
(Modal) 18-41 100 99 97
41-69 100 94 88
Lakehurst sand (LaA) __.___________ 93 39°49'25” 74°32'48" 0-13  |___.___.._] 100 99
18-20 | .. _.__. 100 99
20-60 || ... 100
50-84 . __.___. 100 99
Lakehurst sand, loamy sub- 39 39°47'16" 74°2833" 0-14 | 100
stratum (LmA). 14-88 99 96 92
38-48 100 99 84
48-60 100 95 89
60-84 100 99 97
Lakehurst fine sand (LnA) _________. 24 89°56'42” 74°39'86" 0-12 .. __.__. J ___________ 100
12-24 | ________] 100 99
24-49 ... _.____] 100 99
Lakehurst fine sand (LnA) __________ 26 39°38'28” 74°36/36" 0-4 L) _. 100
(Modal) 4-12 . 100
12-28 | .. 100
28-84 | .. 100
Lakehurst fine sand, loamy 112 39°53'10” 74°48'03" o-10 | __] 100
substratum (LoA). 10-18 |o..___._. i [ 100
18-84 | ._._] 100
Lakewood sand (LtB) .____._________ 23 39°40'10” 74°38'39" 0-2 | i_.__. 4 100
(Gravelly subsoil) 2-17 100 95 93
17-28 94 74 68
28-60 100 99 99
60-84 100 99 99
Lakewood sand (LiB) ... _________. 31 39°48'20” 74°35'25" 0-8 ... 100 99
(Gravelly substratum) 8-16 100 99 97
16-40 99 94 89
40-72 96 87 83
72-84 100 99 98
Lakewood sand (LB) _______._______ 76 39°48'57” 74°58'59” 0-10 | .. ] 100
(Modal) 10-21 o ___] 100 97
21-40 97 95 92
4084 ) ________] 100 99
Lakewood sand, loamy sub- 22 39°53'35” 74°41/31” 0-4 100 99 98
stratum (LvB). 4-14 100 99 98
{Gravelly subsoil) 14-32 97 Vi 76
32-44 99 98 93
44-64 100 99 93
64-84 100 929 ‘86
Lakewood sand, loamy sub- 42 39°46'49” 74°26'13” 0-16  |.___._._.. 100 99
stratum (LvB). 16-30 100 94 93
(Modal) 30-48 [ ._..._.__. L 100 99
48-84 | .____.__. I 100 99
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test data—continued
Test results—Con. Classification
Sieve analysis—Con.
- Optimum
Cumulative percentage | Hydrometer analysis Liguid Plas- Maxi- mois-
passing sieve—Con. lirgitl ¢ 'ticity’ mum ture AASHO Unified *
No. 40 | No. 200 0.05- | <0.005 index density gon”
(0.42 mm.){(0.074 mm.) | 0.0056 mm. mm,
Percent Percent Percent Lb./eu. ft. Percent
92 14 e NL NP | ... A-2-4(0) SM
92 12 .. NL NP | o ___._ A-2-4(0) SP-SM
93 12 el NL NP A-2-4(0) SP-SM
93 40 . NL NP | . A-4(1) SM
vt S RO S NL NP | . A-3(0) SP-SM
69 4 NL NP |\ . A-3(0) SP
60 3 NL NP | . A-3(0) SP
40 1 NL NP | .. A-1-b(0) SP
93 8 NL NP | . (0) Sp
72 8 e NL NP | . A-3(0) SP
72 s R I NL NP 107 } 14 A-3(0) SP
64 8 |l . NL NP 108 13 A-3(0) SP
74 8 ... NL NP | ). A-3(0) SP
74 2 e NL NP | .. A-3(0) SP
78 8 . NL NP | . A-3(0) SP
86 4 | NL NP | . A-3(0) SP
56 Y S o NL NP | . A-3(0) SP
53 2 ... NL NP | . A-3(0) SP
22 0 | NL NP | e A-1-b(0) SP
73 28 .. 25 8 | e deol__ A-2-4(0) sSC
56 0 e NL NP | A-3(0) Sp
76 14 e NL NP | . A-2-4(0) SM
88 16 |l NL NP | .. A-2-4(0) SM
68 6 ... NL NP | . A-3(0) SP-SM
87 1 - NL NP | ... A-3(0) SP
84 1 el NL NP | 4. A-3(0) SP
88 1 . NL NP | . _. A-3(0) sSP
90 1 .. NL NP | A-3(0) sSp
96 18 | eL.. NL NP | .. A-2-4(0) SM
98 16 ... NL NP | . A-2-4(0) SM
99 26 e NL NP | e A-2-4(0) SM
75 4 NL NP | e . A-=3(0) SP
64 3 NL NP | ... A-3(0) SP
42 1 NL NP | . A-1-b(0) sp
61 2 NL NP | ... A-3(0) SpP
87 2 NL NP | ... A-3(0) SP
67 4 .. NL NP | ... A-3(0) Sp
60 I S i NL NP R A-3(0) SP
61 3 T FE R NL NP | . A-3(0) SP
61 1 el NL NP | ... A-3(0) SP
61 8 e .C NL NP | ... A-3(0) SP
70 2 | deilC NL NP | ... A-3(0) SP
63 1 .. NL NP | ... A-3(0) SP
66 B R RO NL NP | ... A-3(0) SP
66 R R NI NL NP | . A-3(0) SP
73 S R NL NP A-3(0) Sp
83 6 ... NL NP A-3(0) SP-SM
62 R R B NL NP A-3(0) SpP
71 18 | _ NL NP A-2-4(0) SM
74 17 ... NL NP | e A-2-4(0) SM
43 10 oL NL NP | L _.._ A-1-b(0) SP-SM
87 8 .. i NL NP | oo d ol A-3(0) SP
82 6 | . NL NP | ... A-3(0) SP-SM
84 16 .. 19 NP | A . A-2-4(0) SM
83 13 . NL NP | o .. A-2-4(0) SM
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TABLE 6.—Engineering

Sampling site

Test results

Sieve analysis
. Site Depth lative.
Soil and symbol number Latitude Longitude Cum;:stil:; Eiif,cffage
% No. 4 No. 10
inch (4.7 mm.) (2.0 mm.)

Inches
Lakewood fine sand (LwB) _._____..__ 79 39°52'08” 74°52'06” 0-8 | . 100
8-16  L._._.______ 100 99
16-29 99 97 296
29-84 | .. 100
Lakewood fine sand (LwB) _________. 81 39°49'57" 74°50'11” 0-6 L. 100
624 . 100
24-64 L________ 100 99
84-11 [ 100 98
Lakewood fine sand (LwB) ___. __.___ 91 39°52'09” 74°35'32" 04 |l 100
(Modal) 420 Lol 100
20-38 [ ________ b oo 100
88-44 1 ________. 100 99
Pasquotank fine sandy loam (Pa) ____ 11 39°54’'19” T4°46'10” 0-6 100 99 96
(Thicker solum-than in modal) 6-9 100 99 89
948 || ... 100
48-54 | _____ 100 99
Pasquotank fine sandy loam (Pa) ____| 154 39°57'25” T4°41'42" -8 L. 100
(Thicker solum than in modal) 8-24 ... 100 99
24-46 100 99 98
Pemberton sand (PbA) .. _____.._.. 133 39°5702" 74°44'38” 0-7 100 99 98
728 | .. 100
283-41 ... 100
41-67 ... ____ 100 90
Sassafras fine sandy 1oam (SgA) ____ 43 40°06'34” 74°44'21" 0-6 Lo . 100
(Gravelly substratum) 6-28 N AU 100
28-44 96 89 84
Sassafras fine sandy loam (SgA) __.. 53 39°58'44” 74°5405” -7 L. 100 90
(Thinner solum than in modal) 22 | ._ 100
22-42 95 91 87
42-84 | . _.__ 100 94
Sassafras fine sandy loam (SgA) _...| 117 39°48'30” 74°43'64” 02 100
(Modal) 2-16 SR R 100
1686 |l __._. 100
86-66 [ ... 100
Shrewsbury fine sandy loam (Sn) ____| 146 40°02'03” 74°47'24” 0-7 . 100
(Modal) T-14 . 100
1429 . 100
29-36 99 99 99
Shrewsbury fine sandy loam (Sn) __| 157 39°57'06” 74°42'33” 0-9 L ____________________ 100
(Subsoil finer textured than in 9-19 || ... 100
(Modal) 19-28 | __.__.___ 100 99
2840 L _._____. 100 99
40-53 [ 100 99
Tinton sand (TsB) .. ___________.___. 78 39°56'47” T4°52'62" 04 .. 100
4-19 | l__._. 100
19-48 |- 100
48-60 | ___._____ 100 99
Tinton sand (TsB) _.____.___._.__.._. 98 40°08'03” 74°37'08” 0-16 e --. 100
(Modal) 15-28 | ... 100
28-40 oL 100
40-61 .o a.- 100
61-60 | __ . |- __ ... 100
Westphalia fine sandy loam (WdB) .. 107 39°52'49” 74°55'17" 0-5 99 96 95
512 99 95 92
12-36 . ____.__.. 100 98
3648 99 97 96
48-56 92 82 76
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test-data—continued
Test results—Con. Classification
Sieve analysis~—Con.
: Optimum
Cumulative percentage | Hydrometer analysis Liquid Plas- Maxi- mois-
passing sieve—Con. Jquid ticity mum ture AASHO Unified *
limit index * density * on-
No. 40 | No. 200 0.05- <0.005 Index sty tont
(0.42° mm.)|(0.074' mm.) | 0.005 mm. mm. en
Percent Percent Percent Lb./cu. ft. Percent
90 b NL NP | ... A-3(0) SP-SM
89 4 NL NP | ... A-3(0) SP
82 3 NL NP | .. ...  EREEEERE A-3(0) SP
93 4 NL NP | .. A-3(0) SP
88 8 e NL NP A-3(0) sSpP
88 L I 4 NL NP A-3(0) SP
86 2 . NL NP A-3(0) Sp
72 1 .. NL NP A-3(0) SP
84 S O R NL NP A-3(0) SP
86 4 NL NP A-3(0) SP
84 4 NL NP A-3(0) SP
84 2 . NL Np ... A-3(0) SP
72 22 .. NL NP ... .. {--eem-- A-2-4(0) SM
62 11 . NL NP | ... A-2-4(0) SP-SM
m 24 ... NL NP | . A-2-4(0) SM
76 4 ... NL NP | ... A-3(0) SP
78 36 .. 43 9 | ... A-5(1) SM
68 44 23 7 29 6 102 19 A-4(2) SM-SC
90 69 ... 23 3 113 14 A-4(b) ML
70 16 e NL NP e A-2-4(0) SM
92 20 Ll ... 20 NP | o eao._ A-2-4(0) SM
94 29 L .. NL NP | ... A-2-4(0) SM
78 b5 R Fomommneee 25 6 | oo A-2-4(0) SM-SC
99 40 L. 17 8 | e eea.. A-4(1) SM
93 48 28 13 21 8 | e A-4(2) SC
45 16 L. 19 S T A-2-b(0) SM-SC
84 43 e 21 3 A-4(2) SM
88 b6 ... 24 8 A-4(2) SC
87 22 L. 21 5] A-2-4(0) SM-SC
29 1 L NL NP A-1-b(0) SP
82 443 .. NL NP A-4(2) SM
88 448 L 21 4 A-4(8) SM-SC
89 68 .. 25 4 A—-4(5) ML-CL
82 27 e .. NL NP A-2-4(0) SM
80 - S S 49 12 | . A-7-5(2) SM
87 56 33 20 43 20 | .. A-7-6(9) CL
94 67 38 22 39 6 | A-4(6) ML
76 48 31 12 23 8 | Ll .. A4(2) SC
88 50 - __.. 31 8 | ... A-4(3) ML-CL
96 67 e e 26 | R A—4(6) ML-CL
93 58 I B NL b3 - R R A—4(5) ML
79 20 L. 37 11 102 21 A-2-6(1) SM-SC
82 80 L. 44 15 93 28 A-2-7(0) SM
96 12 R I NL | NP | ... jo.._... A-2-4(0) SP-SM
97 10 L. NL NP .. A-3(0) SP-SM
97 28 11 11 28 8 || ._ A-2-4(0) SM-SC
93 A U I NL NP | . A-3(0) SP-SM
87 19 I NL NP A-2-4(0 SM
84 14 L NL NP A-2-4(0) SM
85 34 17 17 36 11 A-2-6(0) SM-SC
85 19 t ____________________ 26 3 A-2-4(0) SM
91 42 . L. 23 4 A-4(1) SM-SC
86 82 . 24 [ S I R A-2-4(0) SM-SC
81 3 R I 20 Np | L. A-4(1) SM
90 56 i NL NP |l A-4(4) ML
80 22 . NL NP el A-2-4(0) SM
38 10 r ____________________ NL NP | oL A-1-b(0) SP-SM
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SOIL SURVEY

TABLE 6.—Engineering

Sampling site Test results
Sieve analysis
. Site Depth C lati
Soil and symbol number Latitude Longitude un;;:sil;’; gi?;r‘gage
% No. 4 No. 10
inch (4.7 mm.) (2.0 mm.)
Inches
Woodmansie sand (WeB) ___.__..._. 3 39°40'17” 74°25'50” 0-12 .- 100
12-84  |oeoooe ] 100 99
34-60 100 99 99
60-84 L. ... 100
Woodmansie sand (WeB) ___.______. 159 39°4100” 74°25'10” 0-16 100 76 69
(Modal) 16-28 100 86 82
28-51 100 97 93
51-84 100 99 98
Woodstown loamy sand (WKA) _____. 4 39°45'27" 74°24’48” 0-7 100 99 98
(Thicker solum than in modal) 7-26 99 94 92
26-72 95 60 54
Woodstown fine sandy loam (WmA) __ 3 40°00'00” 74°55'18” 2—"178 100 97 133
18-25 I 100
25-48 97 94 92
* NL means nonliquid.
* NP means nonplastic.
* Based on AASHO Designation T99-57, Method C (1).
TABLE 7.—FE'stimated engin
Depth to |Depth from Classification Percentage
seasonal | surface of
Soils and map symbols |high water| typical Dominant No. 4 No. 10
table profile USDA texture Unified AASHO (4.7 mm.)| (2.0 mm.)
Feet Inches

Adelphia fine sandy loam: 1-2 0-14 Fine sandy loam or | SM, SC, ML, CL |A-2, A4 - 98-100 95-100
AaA, AaB. loam.

Adélphia loam: AhA. 14-30 Sandy clay loam ____| SM, SC, ML, CL |A-2, A-4, A-6 | 98-100 95-100

Adelphia sandy clay loam, 30--60 Loamy sand and SM, A-2 98-100 95-100
truncated: k sandy loam.

Adelphia fine sandy loam, 1-2 0-14 Fine sandy loam .___| SM A-2, A4, A-7| 98-100 95-100
Xlagey substratum: AcA,

cB.

Adelphia fine sandy loam, 14-30 Sandy clay loam ..._| SM, SC, ML, CL |A-2, A-4, A-6 | 98-100 95-100
glauconitic variant: 30-40 Loamy sand and SM A-2,A-4 98-100 95-100
AnA, AnB. sandy loam.

40-60 Clity or sandy clay | ML, CL A-6,A-7 98-100 95-100
oam.

Alluvial land, loamy: Ao. 0-3 0-60 Loam, sandy loam, SM, SC, ML, CL | A-2, A-b, 95-100 90-100

clay loam, A-T7,A4
sandy clay loam?®,

Alluvial land, sandy: Ap. 0-60 Sand __________.__. SM, SP-SM A-2, A-8 90-100 85-100

Atsion sand: At 0-60 Sand or loamy sand _| SP, SP-SM A-3 98-100 95-100

Atsion sand, loamy sub- 0-40 Sand or loamy sand _| SP, SP-SM A-3 98-100 95-100
stratum: Au. 40-60 Sandy loam or sandy SM or SC A-2o0rA-4 90-100 70-90

clay loam.

Atsion fine sand: Aw. 1 0-24 Fige saqddor loamy | SP, SP-SM A-3 98-100 98-100

ne sand.
24-60 Fine sand or sand _.| SP, SP-SM A-3 96-100 90-100

Atsion fine sand, loamy 1 0-24 Fine sand or loamy | SP, SP-SM A-3 95-100 95-100
substratum: Aw. fine sand.

24-40 Fine sand ._.__._._. SP, SP-SM A-3 95-100 90-100
40-60 Sandy loam or SM or SC A-2, A4 95-100 95-100
sandy clay loam.
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Test results—Con. Classification
Sieve analysis—Con. .
T, Optimum
Cumulative percentage | Hydrometer analysis Liquid Plas- Maxi- mois-
passing sieve—Con. lilrg'iltl ¢ .tiCity, mum ture AASHO Unified *
No. 40 | No. 200 0.05- | <0.005 index density gon
(0.42 mm.)|(0.074 mm.)| 0.005 mm, mm,
Percent Pereent Percent Lb./cu. ft. Percent

85 18 | NL NP | |- A-2-4(0) SM
89 19 . NL NP | . A-2-4(0) SM
84 P22, S R I NL NP | . A-2-4(0) SM
83 22 | ieeiee. NL NP | e A-2-4(0) SM
38 5 |eelol_. NL NP | el A-1-b(0) SP-SM
54 21 .- 30 12 117 13 A-2-6(0) SC
66 20 |l 30 12 115 15 A-2-6(0) SC
658 16 e 24 7 123 10 A-2-4(0) SM-SC
79 16 | eeeeo. NL NP | . A-2-4(0) SM
72 24 .. NL NP | e A-2-4(0) SM
47 - 2 NN I NL NP | el A-1-b(0) SP-SM
86 48 .. Lo 25 T | e A—-4(3) SM-SC
94 58 |- NL NP | e A-4(5) ML
94 151 S RSN RN 21 - IR A-4(4) ML-CL
74 22 | NL NP | A-2-4(0) SM

* The Soil Conservation Service and the Bureau of Public Roads have agreed to consider that all soils having plasticity in-
dexes within two points from the A-line are to be given a borderline classification. Examples of borderline classifications obtained
by this use are SM~SC and ML-CL.

eering properties of soils

passing sieve— Optimum .
Liquid Plasticity Available moisture Maximum Shrmk-qwell
No. 40 No. 200 limit? index ? Permeability water for dry potential
(0.42'mm.)|(0.074 mm.) capacity compaction density
Inches per Inches per Percent Pounds per
Percent hour tnch depth dry wt. eubic foot

85-95 2560 NL-32 NP-10 0.2 -2.0 0.19-0.23 12-18 110-120 Low.

85-95 30-65 22-40 8-18 0.2 -2.0 0.19-0.23 15-26 100-110 Low.

80-95 16-35 NL-22 NP-10 0:.63-6.3+ 0.14-0.18 16-25 100-110 Low.

75-95 25-50 NL-42 NP-12 0.2 -2.0 0.18-0.20 15-20 110-116 Low.

85-85 30-55 30-36 8-12 0.2 -0.63 0.18-0.20 15-256 100-110 Low.

85-95 15-35 N1-25 NP-12 0.63-6.3+ 0.18-0.20 1620 100-110 Low.

90-100 50-75 30-50 10-14 <0.2 0.22-0.24 15-25 90-100 Moderate.
50-100 20-85 *) *) ) (*) (*) ) Low to moderate.
80-100 5-1b NL NP >6.3 0.05-0.08 10-15 105-115 Low.

50-90 0-10 NL NP 2.0 -6.3+ 0.06-0.12 10-15 110-120 Low.

50-90 0-10 NL NP 2.0 -6.3+ 0.08-0.12 10-15 110-120 Low.

3040 80-40 NL NP 0.63-2.0 0.12-0.18 12-18 110-120 Moderate.
90-100 2-10 NL NP 2.0 -6.3 0.10-0.12 10-15 100-110 Low.

50-80 0-10 NL NP >6.3 0.08-0.10 10-156 100-110 Low.

90-100 2-10 NL NP 2.0 -6.3 0.10-0.12 10-15 100-110 Low.

50-95 0-10 NL NP >6.3 0.08-0.10 10-15 100-110 Low.

90-100 2040 NL-30 NP-10 0.63-2.0 0.12-0.18 12-18 110-120 Low.
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TABLE 7.—FE'stimated engineering
Depth to |Depth from Classification Percentage
seasonal | surface of
Soils and map symbols Ligh water| typical Dominant No. 4 No. 10
table profile USDA texture Unified AASHO 4.7 mm.) (2.0 mm.)
Feet Inches
Berryland sand: Bp. 0 0-60 Sand ... _._._.__ SP, SP-SM A-8 98-100 95-100
Berryland fine sand: Bt 0 0-60 Fine sand or loamy |SP, SP-SM A-3 98-100 95-100
fine sand.
Berryland mucky sand: Bu (1] 0-10 Muck ... __._..___ ) o T 100 100
10-60 Loamy sand or SP, SP-SM A-3 90-100 90-100
sand.
Colemantown loam: Cm. 0-1 0-16 Lolam, sandy clay SC, ML, CL A-2, A-4, A-7 100 98-100
: oam.
16-84 Salndy slay, clay ML, CL, MH, CH | A-7 100 98-100
oam,
34-60 Sandy loam and SC, SM, ML A-4, A-6, A-T7 | 95-100 95-100
clay loam.?
Collington fine sandy loam: >5 0-14 Fine sandy loam or |SM, SC, ML A-2,A4 98-100 95-100
CnA, CnB, CnC. loam.
Collington loam: CoA, CoB. 14-38 Loaim, 1ﬁne sandy SM, SC, CL A-4 98-100 95-100
clay loam.
38-60 Alternating loamy SM, SC A-2, A-8,A-4 | 95-100 95-100
sand and sandy
loam.
Dosllgnton fine sandy loam: 1-2 0-10 Lolam or fine sandy |SM, SC, ML, CL (A4 98-100 95-100
eB. oam.
Donlonton loam: DIA. 10-36 Clay loam __________ ML, CL A-4, A-6, A-T 100 956-100
36-60 Alternating sandy ML, CL, SM, SC |A-2, A-4,A-6 | 90-100 80-100
loam and clay
loam.
Downer loamy sand: >5b 0-17 Loamy sand __..__._. SP-SM, SM A2 96-100 90-100
DoA, DoB, DoC.
Downer sandy loam, 17-28 Sandy loam -...__.. SM A-2 95-100 90-100
truncated: DsB. 28-60 Sand, gravelly sand . | SP, SP-SM A-2 90-100 80-100
Downer loamy sand, >5 0-17 Loamy sand . _______ SP-SM, SM A-2 95-100 90-100
gravelly substratum: 17-28 Sandy loam _.______ SM A-2 95-100 90-100
DpB. 28-52 Gravelly sand ._____ GP, SM, SP-SM |A-1 40-70 30-70
Downer loamy sand, loamy >5 0-17 Loamy sand --_.__.. SP-SM, SM A-2 95-100 90100
substratum: DrA. 17--28 Sandy loam ________ SM A-2 95-100 90-100
28-40 Sand .. ___.__.___. SP, SP-SM A-2 90-100 80-100
40-60 Sandy clay loam ._._ |SM, SC A-2,A-4 90-100 90-100
Evesboro sand: EvB, EvC. >b 0-60 Fine sand or sand .. | SP, SP-SM A-3 98-100 95-100
Evesboro fine sand: EyB.
Evesboro sand, loamy sub- >b 0-40 Sand .. ______.._._. SP, SP-SM A-3 95-100 90-100
stratum: EwB. 40-60 Sandy loam or sandy |SM, SC A-2, A4 95-100 95-100
clay loam.
Fallsington fine sandy loam: 0-1 0-34 Fine sandy loam __.. |[SM, SC A-2, A4 95-100 95-100
Fa. 34-60 Sand ;nd loamy SM, SP-SM A-2,A-3 90-100 90--100
sand.
Fallsington fine sandy loam, 0-1 0-40 Fine-sandy loam ____ |SM, SC A-2,A-4 95-100 96-100
clayey substratum: Fc. 40-60 Sandy clay loam .__. {SC, SM A-2, A4 90-100 90-100
Freehold fine sandy loam: >b 0-15 Fine sandy loam __._ |SM, SM-SC A-2,A-4 100 98-100
FfA, FiB, FC, FiD, FiE. 15-35 Sandy clay loam or SM, SC A-2,A-4 100 98-100
sandy loam.
Freehold sandy loam: 35-60 Alternating loamy SM A-2 95-100 95-100
FoC3, FoD3. sand and fine
sandy loam.
Freehold fine sandy loam, >b 0-15 Fine sandy loam __.. |SM, SM-SC A-2,A-4 100 98-100
clayey substratum: FgB. 15-35 Sand;:i cl?y loam or |SM, SC A-2 A4 100 98-100
sandy loam.
85-40 Alternating loamy SM A-2 95-100 95-100
sand and fine
sandy loam.
40-60 Sandy clay or clay .. |SC, ML, CL A-4, A-6 98-100 95-100




properties of sotls—continued

BURLINGTON COUNTY, NEW JERSEY

M

passing sieve— Optimum .
Liquid Plasticity Available moisture Maximum Shrink-swell
No. 40 No: 200 limit * index ? Permeability water for dry potential
(0.42 mm.){(0.074 mm.) capacity compaction density
Inches per Inches per Percent Pounds per
Percent hour inch depth dry wt. cubic foot
50-90 0-10 NL NP 2.0 -6.3+ 0.10-0.12 10-15 110-120 Low.
90-100 2-10 NL NP 2.0 -6.3+ 0.12-0.14 10-16 110-120 Low.
95-100 80-100 | _.__._ |  ______ 0.63-2.0 026-0.85 | ... | aaeo.._ High.
50-80 2-10 NL NP 2.0 -6.3 0.06-0.11 10-16 110-120 Low.
90-100 40-90 30-45 10-20 0.2 2.0 0.22-0.24 2040 100-110. Low.
90-100 55-90 45-56 15-25 <0.2 0.22-0.24 25-40 90-100 Moderate.
85-100 40-80 25-50 5-16 0.2 —0.63 0.16-0.20 15-30 90-110 Moderate.
85-96 30-60 NL-32 NP-10 0.63-6.3 0.20-0.24 12-18 110-120 ‘Low.
85-95 35-66 20-40 NP-16 0.2 -0.63 0.18-0.22 16-20 105-115 Low to moderate.
86-95 10-50 NL-32 NP-10 0:.63-6.3 0.14-0.18 12-20 110-120 Low.
80-100 40-70 20-40 NP-12 0.2 -0.63 0.22-0.24 2040 100-110 Low.
90-100 50-95 30-70 4-32 <0.2 0.20-0.22 30-40 85-100 Moderate.
60-100 20-85 NL-34 NP-14 0.2 -0.63 0.16-0.20 20-40 90-110 oW,
60-90 10-20 NL NP 0.63-6.3 0.09-0.11 10-15 110-120 Low.
60-90 20-30 20-30 0-5 0.63-2.0 0.09-0.11 12-18 110-120 Low.
40-90 10-20 NL NP 2.0 -6.3+ 0.07-0.09 10-15 110-120 Low.
60-90 10-20 NL NP 0.63-6.3 0.09-0.11 10-16 110-120 Low.
60-90 20-30 20-30 0-5 0.63-2.0 0.09-0.11 12-18 110-120 Low.
20-45 10-20 NL NP >6.3 0.04-0.06 10-16 115-125 Low.
60-90 10-20 NL NP 0.63-6.3 0.09-0.17 10-16 110-120 Low.
60-90 20-80 20-30 0-5 0.63-2.0 0.09-0.11 12-18 110-120 Low.
40-90 10-20 NL NP 2.0 -6.3+ 0.07-0.09 10-15 110-120 Low.
80-100 30-50 20-30 5-10 0.63-2.0 0.14-0.18 12-18 110-120 Low.
50-100 1-12 NL NP 2.0 -6.3+ 0.07-0.10 10~-16 105-1156 | Low.
50-90 1-12 NL NP >6.3 0.07-0.09 10-16 105-115 Low.
90-100 20-50 20-30 5-10 0.63-2.0 0.14-0.18 12-18 110-120 Low.
70-100 30-45 16-22 5-10 0.63-2.0 0.16-0.18 16520 110-120 Low.
60-90 10-25 12-18 5-8 2.0 -6.3+ 0.10-0.12 12-18 110-120 Low.
70-100 3046 16-22 5-10 0.63-2.0 0.16-0.18 15-20 110-120 Low.
70-90 30-50 26-40 4-8 0.2 -2.0 0.14-0.18 18-24 100-115 Low.
80-95 20-40 NL-25 NP-7 0.2 -6.3+ 0.18-0.20 16-20 110-120 Low.
85-96 30-50 NL-30 NP-10 0.2 -6.3+ 0.18-0.20 15-20 110-120 Low.
75-95 15-30. NI1-25 NP-6 0.63-6.3+ 0.14-0.18 10-16 110-120 Low.
80-95 2040 NIL-25 NP7 0.2 -6.3+ 0.18-0.20 156~20 110-120 Low.
85-95 30-50 NL-30 NP-10 0.2 -6.3+ 0.18-0.20 15620 110-120 Low.
75-96 16-30 NL-26 NP-6 0.63-6.3+ 0.14-0.18 10-15 110-120 Low.
80-100 40-80 3060 10-20 <£0.2 0.20-0.24 3040 90-100 Moderate.
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TABLE 7.—FEstimated engineering

Depth to |Depth from Classification Percentage
seasonal | surface of
Soils and map symbols |high water| typical Dominant - No. 4 No. 10
“table profile USDA. texture Unified AASHO (4.7 mm.)| (2.0 mm.)
Feot Inches
Freehold loamy sand: >5 0-18 Loamy sand ... _____ SM, SP-SM A-2 A-3 100 98-100
FhB, FhC. 18-32 Sandy loam or SM, SC A-2 100 98-100
sandy clay loam.
3260 Loamy sand and SP-SM, SM A-2,A-3 95-100 90-100
sandy loam.

Galestown sand: GaA. >b 0-60 Sand or loamy sand _| SM, SP-SM A-2, A-3 100 98-100

Galestown sand, clayey >5 0-40 Sand or loamy sand .| SM, SP-SM A-2, A-3 100 98-100
substratum: Gc¢B. 40-60 Sandy clay or clay __| SC, ML, CL A-4,A-6 100 98-100

Holmdel fine sandy loam: 1-21 0-10 Fine sandy loam __._| SM, SM-SC A-2,A-4 100 98-100
HdA, HdB. i

Holmdel-Urban land com- 10-34 Sandy loam or SM, SC A-2,A+4 100 98-100
plex: Hn. sandy clay loam.

(Applies only to the 34-60 Alternating sandy SM A-2 100 95-100
Holmdel soil.) loam and loamy
sand.
Holmdel loamy sand: HIB. 1-21% 0-18 Loamy sand ________ SM, SP-SM A-2 100 98-100
18-32 Sandy loam or SM, SC A-2 100 98-100
) sandy clay loam.
32-60 Alternating loamy SM A-2,A-3 100 98-100
sand and sandy
loam.

Holmdel fine sandy loam, 1-21% 0-10 Fine sandy loam ___. | SM, SM-SC A-2, A4 100 98-100
clayey substratum: 10-34 Sandy loam or SM, SC A-2 A4 100 98-100
HmA, HmB. sandy clay loam.

3440 Alternating sandy SM A-2 100 95-100
loam and loamy
-sand.

40-60 Sandy clay or clay __ [SC, ML, CL A-4,A-6 100 95-100

Keansburg fine sandy loam: 0 0-15 Fine sandy loam ___. |SM, SM-SC A-2, A4 95-100 90-100
Ka. 15-30 Fine sandy loam ___. |SM, SC A-2, A4 95-100 95-100

30-60 Alternating sand SM, SP-SM A-2 100 95-100
and sandy loam.

Keyport loamy sand: KeB. 11621 0-16 Loamy sand _.______ SM, SC A-2, A4 100 95-100

16-60 Clay loam __.___.___ CL, ML, CH A-6, A-T 100 100

Ke}glgort fine sandy loam: 1%-2% 0-16 Lolam or fine sandy |SM, SC, ML, CL |A-4 100 98-100

. oam.

Keyport loam: KiA, KIB, 16-60 Clay loam ___.______ ML, CL, MH A-4,A-6 100 98-100
KIC, KID, KIE.

Klej sand: KmA. 1-2% 0-60 Sand or fine sand .__ |SP, SM, SP-SM |A-3, A-2 100 90-100

Klej fine sand: KoA.

Klej sand, loamy sub- 1-2% 0-40 Sand _._.___._____. SP, SM, SP-SM |A-3, A-2 100 90-100
stratum: KpA. 40-60 Sandy clay or sandy [SM, SC, CL, ML, |{A-2, A-4, A-6 100 90-100

clay loam,

Kresson loamy sand: KwA. 1-2 0-15 Loamy sand ___.____ SM, SP-SM A-2 100 90-100

15-30 Sandy clay, sandy CL, CH, ML, MH [A-6, A~7 100 98-100
clay loam.
30-60 Alternating layers SM, 8C, CL, ML, |A-4,A-6, A-7 100 100
of sandy leam
and sandy clay
loam,
Kr;(esion fine sandy loam: 1-2 0-8 Filne sandy loam or |SM, ML, CL A-2, A-4, A-7 | 90-100 80-100
XA, oam.
Kresson loam: KyA. 8-36 Saridy 1l:1ay, fandy CL, CH, ML, MH |A-6, A-7 100 98-100
clay loam.
36-60 Alternating layers SC, SM, CL, ML (A-4, A-6, A-7 100 100
of sandy loam
and sandy clay
loam.?




properties of sotls—continued

BURLINGTON COUNTY, NEW JERSEY

passing sieve— Optimum
Liquid Plasticity Available moisture Maximum Shrink-swell
No. 40 No. 200 limit* index * Permeability water for dry potential
(0.42 mm.) ((0.074 mm.) capacity compaction density
Inches per Inches per Percent Pounds per
Percent ur inch depth dry wt. cubic foot
70-90 5-20 NL NP 0.63-6.3 0.13-0.15 10-15 110-120 Low.
70-90 15-36 NL-30 NP-10 0.63-2.0 0.13-0.16 15-20 108-115 Low.
60-90 10-26 NL NP 2.0 -6.3+ 0.10-0.14 10-15 110-120 Low.
80-95 5-16 NL NP 2.0 -6.3+ 0.08-0.10 8-16 108-115 Low.
80-95 5-15 NL NP 2.0 -6.3+ 0.08-0.10 8-15 108-115 Low.
80--95 40-80 30-50 10-20 <0.2 0.20-0.24 30-40 90-100 Moderate.
85-95 20-40 NL-28 NP-7 0.2 -6.3 0.18-0.20 15-20 108-115 Low.
85-95 30-50 25-40 5-15 0.2-0.63 0.18-0.20 15-20 108-116 Low.
80-95 15-30 NL NP 0.63-6.3 0.10-0.14 10-15 110-120 Low.
75-90 10-20 NL-25 NP-b 0.63-6.3+ 0.13-0.15 10-15 110-120 Low.
85-95 15-35 NI1-30 NP-10 0.63-2.0 0.13-0.15 15-20 108-115 Low.
85-95 15-30 NL-25 NP-6 2.0 -6.3+ 0.10-0.14 10-15 110-120 Low.
85-95 20-40 NL-28 NP-7 0.2 -6.3 0.18-0.20 15-20 108-1156 Low.
85-95 30-50 25-40 5-15 0.2 -0.63 0.18-0.20 15-20 108-115 Low.
80-95 15-30 NL NP 0.63-6.3 0.10-0.14 10-15 110-120 Low.
85-95 40-80 30-50 10-20 <0.2 0.20-0.24 30-40 90-100 Moderate.
75-85 20-40 | NL-~32 NP-6 0.63-2.0 0.24-0.26 15-20 110-120 Low.
80-90 25-45 20-40 10-15 0.63-2.0 0.18-0.22 20-30 100-120 Low.
75-90 10-30 NL-30 NP-10 0.63-2.0 0.14-0.18 15-25 100-120 Low.
90-100 15-40 NL NP 2.0 -6.3 0.12-0.16 10-15 110-120 Low.
98-100 65-90 40-60 '20--30 <0.2 0.16-0.18 25-35 95-105 Moderate.
85-95 40-85 30-40 4-12 0.2 -0.63 0.20-0.24 20-35 80-120 Moderate.
85-95 65-90 30-50 10-25 <0.2 0.18-0.20 20-40 80-100 | Moderate.
60-90 2-16 NL NP >6.3 0.08-0.10 10-15 105-120 Low.
60-90 2-15 NL NP >6.3 0.08-0.10 10-15 110-120 Low.
60-90 30-60 20-30 5-10 <0.2 0.14-0.18 20-30 100-110 Moderate.
70-90 10-20 NL NP 0.2 -2.0 0.14-0.16 10-15 110-120 Low.
80-95 50-90 35-60 10-25 <0.2 0.16-0.18 30-50 85-95 Moderate.
80-100 40-80 30-50 10-20 0.2 -0.63 0.16-0.20 20-35 90-110 Moderate.
70-90 20-70 30-45 8-15 0.2 -0.63 0.19-0.22 20-35 90-100 Moderate.
80-95. 50-95 35-60 10-25 >0.2 0.16-0.18 30-40 85--95 Moderate.
80-100 40-80 30-50 10-20 0.2-0.63 0.16-0.20 20-35 90-110 Moderate.

383-859 O - 71 - 8
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TABLE 7.—FEstimated engineering
Depth to |Depth from Classification Percentage
seasonal | surface of -
Soils and map symbols  |high water| typical Dominant No, 4 No. 10
table profile USDA texture Unified AASHO (4.7mm.)| (2.0 r_nm.)
Feet Inches
Lakehurst sand: LaA. 1-3 0-60 Sand or fine sand __| SP, SP-SM A-3 95-100 96-100
Lakehurst sand, thick 2-6
surface: A (LrA)
Lakehurst fine sand: = LnA.
Laa{?urst-Lakewood sands:
rA.
(For Lakewood part of
Lsa, see LvB).
Lakehurst sand, loamy sub- 1-3 0-40 Sand or fine sand. ... | SP A-3 95-100 95-100
stratum: LmA.
Lakehurst fine sand, loamy 1-6 40-60 Sandy loam or sandy | SM, SC A-2,A+4 100 100
substratum: LoA. (LsA) clay loam.
Lakehurst-Lakewood sands,
loamy substratum: LsA.
(For Lakewood part of
LsA, see LvB.
Lakewood sand: LiB, LtC, >5 0-60 Sand or fine sand ___| SP, SP-SM A-3 90-100 85-100
LtD.
Lakewood sand, thick
surface: LuB.
Lakewood fine sand: LwB.
Lakewood sand, loamy >b 0-40 Sand or fine sand ... | SP, SP-SM A-3 90-100 85-100
substratum: LvB.
Lakewood fine sand, loamy 40-60 Sandy-loam ___.___. SM A-2 100 90--100
substratum: LyA.
Marlton fine sandy loam: 2-b 0-10 Fine sandy loam ____|SM, SC A-2, A4 90-100 80-100
MhA, MhB.
Marlton soils: MrC. 10-40 Salndy Slay, clay ML, CL, MH, CH | A-2, A-6, A-7| 90-100 85-100
oam,
40-60 Alternating sandy SM, SC, ML, CL. | A-2, A-4, A-6| 95-100 90-100
loam and sandy
clay loam.?
Nixonton fine sandy loam: 11%4-2% 0-12 Fine sandy loam .___ |SM A-2, A4 95-100 90-100
NbA, NbB. 12-32 Vciry fine sandy SM A4 96-100 90-100
oam.
82-60 Alternating loamy SM A-2 90-100 85-95
fine sand and fine
sandy loam,
Nixonton loamy fine sand: 11621 0-18 Loamy fine sand ____ | SP-SM, SM A-2 95-100 90-100
NcA, NcB. 18-30 Velry fine sandy SM A-2,A-4 95-100 90-100
oam,
30-60 Alternating loamy SM A-2 90-100 86-95
fine sand and
sandy loam.
Pasquotank fine sandy loam:: 0-1 0-30 Fine sandy loam, SM A-2,A-4 98-100 90-100
Pa. very fine sandy
loam. !
80-60 Alternating loamy SM, SP A-2 98-100 95-100
sand, sand and
sandy loam.
Pemberton sand: PbA. 1-2% 0-24 Sand or:loamy sand . [SM, SP-SM A-2, A-8 100 100
24-34 Fine sandy loam ____|SM, SM-SC ~ 100 100
34-60 Sand 'and sandy -SM A-2, A4 100 98-100
loam,
Pemberton sand, thick 1-2% 0-34 Sand __ .. ___._..__.. SP-SM A-2,A-8 100 100
surface: PcA. 8444 Fine sandy loam ____|{SM, SM-SC -2 100 100
44-60 Alternating sand SM A-2 A4 100 95-100
and sandy loam.
Pits, sand and gravel: Pt 0-5 0-60 Sand gr gravelly SP, SP-SM A-8 50-100 40-90
sand.




properties of soils—continued

BURLINGTON COUNTY, NEW JERSEY

81

passing sieve— Optimum
Liquid Plasticity Available moisture Maximum Shrink-swell
No. 40 No. 200 limit* index * Permeability - water for dry potential
(0.42 mm.) ((0.074 mm.) capacity compaction density
Inches per Inches per Percent Pounds per
Percent hour snch depth dry wt. cubic foot
40-96 0-6 NL NP >6.3 0.06-0.09 10-16 105-115 Low.
40-90 0-b NL NP >6.3 0.06-0.09 10-16 1056-115 Low.
60-90 20--60 20-30 5-10 2.0 -6.3 0.12-0.16 15-25 110-120 Low.
40-75 1-10 NL NP >6.3 0.06-0.09 10-16 105-116 Low.
40-95 1-10 NL NP >6.8 0.06-0.09 10-16 106-115 Low.
60-90 20-36 20-30 6-10 2.0 -6.3 0.12-0.16 15-25 110-120 Low.
65-95 20-50 256-35 5-10 0.2 -2.0 0.19-0.21 20-36 110-120 Low.
70-95 50-80 35-60 10-25 <0.2 0.17-0.19 10-30 95-115 Moderate,
70-90 20-60 NL-60 NP-30 0.2 —0.63 0.16-0.20 10-20 100-120 Moderate.
80-95 30-45 20-30 0-5 0.2 -2.0 0.21-0.23 15-20 110-120 Low.
80-95 35-50 20-30 0-5 0.2 -2.0 0.17-0.21 15-20 110-120 Low.
70-90 15-80 NL-25 NP-7 0.63-2.0 0.10-0.14 10-15 105-115 Low.
80-95 10-30 20-28 0-5 0.2 -6.3+ 0.14-0.16 10-16 100-110 Low.
80--95 80-46 20-30 0-5 0.2 -2.0 0.14-0.16 16-20 110-120 Low.
70-90 20-35 NL-25 NP-7 0.63-2.0 0.10-0.14 10-15 100-110 Low.
70-95 20-45 NL45 NP-10 0.63-2.0 0.18-0.22 16-25 110-120 Low.
76-95 10-80 NL-26 NP-6 0.63-2.0 0.10-0.14 10-156 110-120 Low.
80-100 5--20 NL NP 2.0 -6.3+ 0.12-0.14 10-16 100-110 Low.
90-100 25-35 25-35 8-12 0.63-2.0 0.14-038. 10-15 110-120 Low.
80-95 10-30 NL-30 NP-8 2.0 -6.3 0.12-0.16 10-15 100-110 Low.
80-100 5-12 NL NP >6.8 0.12-0.14 10-18 100-110 Low.
90-100 25-35 25-35 8-12 2.0 -6.3 0:14-(.1% 10-15 110-120 Low:
90-100 10-30 NL-30 NP-8 >6.3 0.12-0.38 10-15 100-110 Low.
30-80 0-10 NL NP >6.8 0.05-0.08 10-15 109120 Low.
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TABLE 7.—Estimated engineering
Depth to |Depth from Classification Percentage
-geasonal | surface of
Soils and map symbols | high water| typical Dominant . No. 4 No. 10
table profile USDA texture Unified AASHO (4.7 mm.) [(2.0 mm.)
Feet Inches
Pits, clay and marl: Pu. b 0-60 Clay or clay loam ___ |CL, CH A-6, AT 100 80-100
Pocomoke fine sandy loam: 0 0-28 Fine sandy loam .___ |SM A-2, A-4 95-100 90-100
Pv. 28-60 Alternating sand SM, SP-SM A-2,A-8 90-100 90-100
and sandy loam. :
Sandy land, ironstone: Se. 5 0-15 Sand __ .. _.._._.. SP-SM A-2,A-3 95-100 95-100
15-24 Ironstone . _ . be e e -
24-60 Sand _.______...___. SP-SM A-2,A-8 95-100 95-100
Sassafras loamy sand: >b 0-18 Loamy sand _._.___._ SM A-2 90-100 90-100
SiB. 18-30 Sandy loam ..._._.. SM A-2, A4 90-100 80-100
30-60 Loamy sand or SM - 80-100 70-90
gravelly loamy
sand.
Sassafras fine sandy loam: >5 0-14 Fine sandy loam __._ |SM A-2, A-4 80-100 80-100
SgA, SgB, SgC.
Sassafras-Urban land com- 14-34 Fine sandy loam, SM, SC, ML A-2, A4 90-100 85-100
plex: Sk. loam, or sandy
(Where horizons have clay loam.
not been destroyed. 34-60 Loamy sand or SM A-2 70-100 60-90
Where destroyed, gravelly loamy
characteristics sim- sand.
ilar to Urban land,
sandy, Ug)
Sassafras fine sandy loam, >5° 0-14 Fine sandy loam ____ [SM A-2, A4 80-100 80-100
clayey substratum:
ShA, ShB.
Sassafras-Urban land com- 14-34 Fine sandy loam, SM, SC, ML A-2,A-4 90-100 85-100
plex, clayey substrata: loam, or sandy
. clay loam.
{Where horizons have 34-40 Loamy sand or SM A-2 70-100 60-90
not been destroyed.) gra(\;elly loamy
sand. )
40-60 Sandy clay loam ____ [ SM, SC, ML A-2 A4 90-100 80-100
Shrewsbury fine sandy 1 0-14 Fine sandy loam SM, SC, ML A-2 A4 100 98-100
loam: Sn. ) or loam.
Shrewsbury loam: Sp. 14-32 Filne sandy clay SM, SC, ML A-2, A4 100 98-100
oam,
Shrewsbury sandy clay 32-60 Alternating loamy SM, SC A-2,A-4 100 98-100
loam, truncated: Sv. sand and sandy )
loam 3,
Shrewsbury fine sandy 1 0-14 Fine sandy loam or SM, SC, ML A-2,A-4 100 98-100
loam, clayey substra- or loam.
tum: So. 14-32 Filne sandy clay SM, SC, ML A-2, A4 100 98-100
oam. .
32-40 Alternating loamy SM, SC A-2 A-4 100 98-100
sand and sandy
loam.®
40-60 Sandy clay® _______. CL, ML, MH A-6, A-T 100 100
Shrewsbury fine sandy loam, 1 0-18 Fine sandy loam, SM, SC, ML, A-2, A4 100 98-100
ironstone variant: Sx. loam.
18-24 Indurated loam . ___ |-ccocceooooe | coiooaooil ] emeiai | ceoaa
24-60 Alternating loam SM, SC A-2,A4 100 98-100
: and sandy loam.!
Tinton sand: TsB, TsC. >b . 0-24 Sand or loamy sand _ {SM, SP-SM A-2,A-3 100 100
24-38 Fine sandy loam ____ |SM, SM-SC - 100 100
38-60 Sand and sandy SM A-2,A-4 100 98-100
loam,
Tinton sand, thick surface: >5 0-35 Sand ... ISM, SP-SM A-2, A-3 100 100
TtB. 35-45 Fine sandy loam ____ |SM, SM-SC -2 100 100
45-60 Alternating sand SM A-2, A4 100 95-100
and sandy loam.
Urban land, sandy: Ug. >5 0-60 Loamy sand or SM, SP-SM A-2, A-3 90-100 85-100
sandy loam.
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properties of soils—continued
passing sieve— Optimum .
Liquid Plasticity Available moisture Maximum Shrink-swell
No. 40 No. 200 limit* index ? Permeability water for dry potential
(0.42 mm.) [(0.074 mm.) capacity compaction density
Inches per Inches per Percent Pounds per
Percent hour inch depth dry wt. cubic foot
80--100 60-90 | __-.... |  o-._.. <0.2 0.16-0.20 20-35 90-100 Moderate.
60-80 20-45 20-30 0-8 0.63-2.0 0.18-0.24 15-20 110-120 Low.
50-80 10-30 NL-30 NP-10 2.0 -6.3 0.10-0.14 10-15 110-120 Low.
80-100 5-12 NL NP >6.3 0.07-0.09 10-15 110-120 Low.
Tr0-90 | 512 | NL | NP | >63 | 0.07-0.09 | 10-16 | 110-120 | Low.
70-90 12-25 NL NP 0.63-6.3+ 0.11-0.13 10-15 100-110 Low.
70-90 20-40 18-26 3-7 0.63-2.0 0.12-0.14 10-15 115-126 Low.
50-80 16-25 NL-20 NP-5 2. 0-6.3+ 0.10-0.14 10-15 120-130 Low
60-90 20-45 NL-25 NP-5 0.2 -6.3+ 0.14-0.16 15--20 110-120 Low.
50-90 25-60 17-27 5-10 0.63-2.0 0.13-0.15 16-20 115-126 Low
30-70 15-26 NL-20 NP-5 2. 0-6.3+ 0.10-0.14 10-15 120-130 Low.
60-90 20-45 NL-25 NP-b 0.2 -6.3+ 0.14-0.16 15-20 110-120 Low
50-90 2560 17-27 5-10 0.63-2.0 0.13-0.15 15-20 115-125 Low.
30-70 15-25 NL-20 NP-5 2. 0-6.3+ 0.10-0.14 10-15 120-130 Low.
70-100 30-60 30-40 10-15 0.2 -2.0 0.16-0.20 20-30 100-120 Low.
80-90 25-60 30-50 10-20 0.63-2.0 0.20-0.22 15-26 90-110 Low.
90-100 30-70 25-40 5-15 0.63-2.0 0.18-0.20 15-25 90-110 Low.
75-95 20-45 NL-45 NP-15 2.0 -6.3 0.14-0.18 20-30 95-105 Low
80-90 25-60 30-50 10-20 0.63-2.0 0.20-0.22 1526 90~-110 Low
90-100 30-70 25-40 5-15 0.63-2.0 0.18-0.20 15-25 90-110 Low.
75-95 20-45 'NL-45 NP-15 2.0 -6.3 0.14-0.18 20-30 95-105 Low.
85-100 60-80 3045 15-20 <0.2 0.18-0.22 25-35 90-100 Moderate.
80--90 2555 20-30 5-10 0.63-2.0 0.18-0.20 15-20 106-115 Low.
___________________________________________________ Low.
80-100 20-45 NL-35 NP-15 2.0 -6.3 0.18-0.22 10-20 100-115 - Low.
80-100 5-20 NL NP 2.0 -6.3+ 0.12-0.14 10-15 100-110 Low.
90-100 25-35 25-85 8-12 2.0 -6.3 0.14-0.18 10-15 110-120 Low.
80-95 10-40 NL-30 NP-6 2.0 -6.3 0.12-0.16 10-15 100-110 Low.
80-100 5-20 NL NP >6.3 0.12-0.14 10-15 100-110 Low.
90-100 25-35 25-35 8-12 2.0 -6.3 0.14-0.18 10-15 110-120 Low.
90-100 10-40 NL-30 NP-6 >6.3 0.12-0.16 10-15 100-110 Low.
80-100 5-25 NL NP 2.0 -6.3 0.06-0.14 10-20 110-120 Low.
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TABLE 7.—Estimated engineering
Depth to |[Depth from Classification Percentage
seasonal | surface of
Soils and map symbols |high water| typical Dominant No. 4 No. 10
table profile USDA texture Unified AASHO | (4.7mm.)|(2.0 mm.)
Feet Inches
Urban land, clayey: Ut >b 0-60 Clay, silty clay, CL, CH A-6, AT 100 90-100
clay loam,
Urban land, sandy over >b 0-30 Sandy loam, loamy SM, SP-SM A-2,A-3 90-100 85-100
clayey: Uv. sand. ’
30-60 Clay or clay loam ___| CL, ML A-6, A-7 90-100 85-100
Westphalia loamy fine sand: >b 0-15 Loamy fine sand ._._| SM A-2 95-100 95-100
WaA, WaB. 15-30 Velry‘ fine sandy SM A-2,A-4 95-100 95~-100
oam.
30-60 Alternating fine SM, SP-SM A-2 90~100 80-100
sand and fine
sandy loam.
Westphalia fine sandy loam: >b 0-13 Fine sandy loam ____| SM A-2, A4 95-100 95-100
WdA, WdB. 13-30 Voiry fine sandy SM A-2, A4 95-100 95-100
oam,
30-60 Alternating fine SM, SP-SM A-2 90-100 80-100
sand and fine
sandy loam.
Woodmansie sand: WeB, >5 0-17 Sand or loamy sand _ | SM, SP-SM A-2 A-3 80-95 70-100
WeC. 17-30 Sandy loam ________ SM, SC A-2 85-100 80-100
80-60 Alternating gravelly |SM, SP-SM A-2, A-3 60-100 50-100
sand and loamy
sand.
Woodmansie sand, firm >b 0-17 Sand or loamy sand _ | SM, SP-SM A-2 A-3 80-95 70-100
substratum: WgB. 17-30 Sandy loam ._.___.__. SM, SC — 86-100 80-100
30-60 Sandy clay loam, SC, ML A-4 60-90 50-80
gravelly sandy
clay loam.
Woodmansie sand, loamy >b 0-17 Sand or loamy sand _ | SM, SP-SM A-2, A-3 80-95 70-100
substratum: WhB. 17-30 Sandy loam _._.____._ SM, SC A-2 85-100 80-100
30-40 Alternating gravelly {SM, SP-SM A-2, A-3 60-100 50-100
sand and loamy
sand.
40-60 Sandy clay loam ____ |SM, SC, ML A-4, A-86 T70-100 60-90
Woodstown loamy sand: 1%-2% 0-18 Loamy sand ____..__ SM A-2 95-100 95-100
WKA. 18-30 Sandy loam ____.._. SM, SC A-2,A-4 95-100 95-100
80-60 Loamy sand and SM, SP-SM A-2,A-4 90-100 90-100
sandy loam.
Woodstown loamy sand, 11%4-2% 0-18 Loamy sand . __._._. SM A-2 95-100 95-100
loamy substratum: WIA. 18-30 Sandy loam __-_..._. SM A-2,A-4 95-100 95-100
30-40 Loamy sand and SM, SP-SM A-2,A-4 90-100 90-100
sandy loam.
40-60 Sandy clay loam ... {SM, SC, ML A-4,A-6 90-100 85--100
Woodstown fine sandy loam: 1%-21%% 0-34 Fine sandy loam, SM, SC, ML A-2, A-4 95-100 95-100
WmA, WmB. loam or sandy
clay loam,
34-60 Loamy sand _______. SM, SP-SM A-2, A4 90-100 85-~100
Woodstown fine sandy loam, 1%-2% 0-34 Fine sandy loam, SM, SC, ML A-2, A4 95-100 95-100
clayey substratum: loam, or sandy
WnA, WnB. clay loam,
34-40 Loamy sand .__._.____ SM, SP-SM A-2, A4 90-100 85-100
40-60 Clay or clay loam __ |CL, CH, MH A-6, A-T 90-100 90-100

* NL means nonliquid.
2 NP means nonplastic.

? This material contains large amounts of glauconite that occur in sand-sized granules that break down to clay. size with
continued crushing and agitation. For this reason, the sieve-size data and the Unified and AASHO classifications depend on
the method and procedure of laboratory tests. The USDA texture was estimated in the field without excessive rubbing of the
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passing sieve— Optimum
_ Liquid Plasticity Available moisture Maximum Shrink-swell
No. 40 No. 200 limit* index? |Permeability water for dry potential
(0.42.mm.) [(0.074 mm.) capacity compaction density
Percent Inches per Inches per Percent Pounds per
hour inch depth dry wt. cubic foot
80-100 60-90 | ... | _-..... <0.2 0.16-0.20 25-35 90-100 Moderate.
80-100 5-16 NL NP 2.0 -6.3 0.06-0.14 10-20 110-120 Low.
80-100 | 50-80 | __._... | _.___. 0.2 -0.63 0.14-0.18 25-35 90-100 Moderate.
80-90 15-25 NL NP 0.2 -2.0 0.12-0.14 10-15 100-110 Low.
70-90 20-35 NL NP-5 0.2 -2.0 0.15-0.17 16-20 105-115 Low.
60-90 10-30 NL NP 0.63-6.3 0.12-0.16 10-20 100-1156 Low.
80-90 20-30 NL-25 NP-5 0.2 -2.0 0.20-0.22 15-20 105-116 Low.
70--90 25-35 NL-25 NP-5 0.2 -2.0 0.16-0.18 15-20 105-115 Low.
70-90 10-20 NL NP 0.63-6.3 0.12-0.16 10-15 100-110 Low.
40-90 5-15 NL NP >6.3 0.06-0.08 10-16 100-110 Low.
50-90 15-25 25-35 10-15 2.0 -6.3 0.12-0.16 10-16 105-115 Low.
50-90 525 NL-25 NP-5 >6.3 0.08-0.12 10-15 100-110 Low.
40-90 b6-15 NL NP >6.3 0.06-0.08 10-15 100-110 Low.
50-90 165-25 25-35 10-15 2.0 -6.3 0.12-0.16 10-15 105-115 Low.
50-70 40-70 3040 8-12 0.2 -0.63 0.06-0.08 20-25 110-120 Moderate.
40-90 5-15 NL NP >6.3 0.06-0.08 10-16 100-110 Low.
50-90 15-25 25-35 10-15 2.0 -6.3 0.12-0.16 10-16 105-116 Low.
50-90 5-25 NL-256 NP-5 >6.3 0.08-0.12 10-15 100-110 Low.
50-80 40-60 3040 8-12 0.2 -2.0 0.14-0.18 15-20 110-120 Moderate.
85-95 15-25 N1-25 NP-5 0.63-6.3 + 0.12-0.14 10-15 110-120 Low.
85-95 2040 25-80 5-10 0.63-2.0 0.14-0.18 15-20 115-125 Low.
40-90 1040 NL-25 NP-5 0.63-2.0 0.10-0.14 10-15 110-120 Low.
86-95 15-26 N1-25 NP-5 0.63-6.3 + 0.12-0.14 1015 110-120 Low.
85-95 20-40 25-30 NP-§ 0.63-2.0 0.14-0.18 1620 115-125 Low.
40-90 10-40 NL-25 NP-5 0.63-2.0 0.10-0.14 10-15 110-120 Low.
60-90 40-70 30-40 8-12 0.63-2.0 0.18-0.22 15-20 106-116 Moderate.
85-95 20-60 NL-35 NP-10 0.2 -6.3 0.16-0.18 10-15 115-130 Low.
40-90 10-40 NL-30 NP-15 0.63-2.0 0.10-0.14 10-15 115-125 Low.
85-95 20-60 NL-35 NP-10 0.2 -6.3 0.16-0.18 10-15 115-130 Low.
40-90 10-40 NI1-30 NP-15 0.63-2.0 0.10-0.14 10-15 115-125 Low.
90-100 60-90 45-55 20-30 <0.2 0.18-0.22 25-30 90-100 Moderate.
go(iil_ n;at(;lerial. Permeability may be much slower than indicated, and available water capacity may be considerably higher than
indicated.
¢ Variable.

5. Except for short periods.
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TABLE 8. —FEngineering interpre
Suitability as source of—
Suitability Susceptibility
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill
Adelphia fine sandy loam: AaA,| Fair: seasonal | Severe for AhA, | Good for AaA, Fair for sand: Good to fair:
AaB. water table Ak, AaB, AhA: fine sand in- A-2, A-4, or
Adelphia loam: AhA. moderately water table terbedded A-6.
Adelphia sandy clay loam, trun- high. moderately with fines
cated: Ak. high in winter below depth
and spring; of 30 inches;
poor for Ak: unsuitable
topsoil re- for gravel.
moved.
Adelphia fine sandy loam, clayey|Fair: seasonal | Severe ________ Good: water Unsuitable for Fair: A-2or
substratum: AcA, AcB. water table table mod- sand and A-4 to depth
Adelphia fine sandy loam, glauconit- moderately erately high gravel. of 40 inches,
ic variant: Ana, AnB. high. in winter A-6 or A-T
and spring. below.
Alluvial land, loamy: Ao. Poor to good: Severe .._._.____ Poor to good: Unsuitable: Fair to poor:
high water seasonal wa- subject to A-2, A4, A-6
table. ter table stream over- or A-7; sea-
high. flow. sonal water
table high in
most places.
Alluvial land, sandy: Ap. Poor: seasonal | Moderate: wa- Poor: low fer- | Poor for sand: Good (A2): if
water table ter table tility; low seasonal water soil binder is
at surface. provides available table at sur- added, good
moisture. water capac- face. (A-3); water
ity. table constant-
ly high.
Atsion sand: At Poor: seasonal | Moderate: Poor: lowfer- |Good for me- Fair: if soil
Atsion sand, loamy substratum: water table water table tility; low dium and binder is
Au. high. provides available coarse sand: added, good
Atsion fine sand: Av. moisture. water capac- seasonal wa- (A-3); water
Atsion fine sand, loamy substra- ity, moderate ter table high, table season-
tum:- Aw. organic-mat- unsuitable for ally high.
ter content, gravel: beds
seasonal thin or too
water table variable to
high. predict oc-
currence.
Berryland sand: Bp. Poor: seasonal | Moderate: Poor: low fer- |[Good for me- Fair: if soil
Berryland fine sand: Bt. water table water table tility; low dium and binder is add-
high. provides available wa- coarse sand: ed, good A-3);
moisture. ter capacity, seasonal wa- seasonal water
seasonal water ter table table high.
table high, or- high; unsuit-
ganic-matter able for
content high. gravel.
Berryland mucky sand: Bu. Poor: seasonal | Severe ._._.._.__ Fair: low fer- Fair for sand Fair: A-8be-
water table tility, high below depth .low depth of
high. available wa- of 10 inches; 1 foot, needs

ter capacity,
organic-
matter con-
tent high,
seasonal wa-
ter table high.

seasonal wa-
ter table high.

binder, sea-
sonal water
table high.
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Soil features affecting—

table high,
flooding haz-
ard.

stratum, sea-
sonal water
table high.

id permeabil-
ity, low cohe-
sion.

rapid, seasonal
water table
high.

rapid permea-
bility ; season-
al high water
table.

table high.

. Reservoirs
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways

Seasonal water Permeable sub- Fair stability; Seasonal water Permeability Moderately ™).
table moder- stratum; sea- impervious table moder- moderately high available
ately high; sonal water when com- ately high. slow in surface water
frost-heave table moder- pacted. layer and sub- capacity.
hazard. ately high, soill and mod-

erate in sub-
stratum; sea-
sonal water
table moder-
ately high.

Plastic substra- | Slowly permea- Good stability Recharge rate Permeability Moderately high | (*).
tum below ble substra- to depth of slow. moderately available
depth of 40 tum; seasonal 40 inches; slow in sub- water capacity.
inches; frost- water table plastic materi- soil and slow
heave hazard. moderately al below in substratum;

high. depth of 40 seasonal water
inches. table moder-
ately high.

Subject to fre- Permeability Material gener- |Recharge rate Water table high | (*) ____________ ¢).
quent stream variable; sea- ally suitable rapid in most throughout
overflow, wa- sonal water but fairly var- places; subject year.
ter table does table high in iable. to stream
not drop much most places. overflow,
in summer.

Seasonal water Coarse material | Coarse material |Recharge rate Subject to Water table high | (*).
table at sur- rapidly perme- rapidly perme- rapid. stream throughout
face and does able; water able. overflow. year.
not drop table high.
much in sum-
mer; subject
to frequent
stream over-
flow.

Seasonal water Permeable sub- Rapid permea- Recharge rate Moderately rap- | Seasonal water ¢).
table high, stratum, gea- bility; little rapid, water id permeabil- table high, in-
flooding hazard sonal water cohesion, fair table high. ity, suitable filtration
in places. table high. stability. for drainage if rapid.

water table is
controlled.

Seasonal water Permeable sub- Rapid permea- Recharge rate Seasonal water Seasonal water *).
table high, stratum, sea- bility, little rapid, water table high, table high, in-
flooding hazard sonal water cohesion, fair table high. moderately filtration rapid
in places. table high. stability. rapid perme- in sand, moder-

ability, suit- ately rapid in
able for fine sand.
drainage if
water table is
controlled,
ditches in fine
sand subject
to severe pip-
ing.
Seasonal water Permeable sub- Moderately rap- |Recharge rate Moderately Seasonal water *).
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TABLE 8.—FEngineering interpre
Suitability as source of—
Suitability Suseceptibility -
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill
Colemantown loam: Cm. Poor: very Severe _..__._. Fair in top foot: | Unsuitable for Poor: highly
plastic subsoil. seasonal wa- sand and ‘plastic wet,
ter table high gravel. A~6 or A-1.
in winter and
spring.
Collington fine sandy loam: CnA, Fair ... ... Moderate for Good in top foot | Fair for fine Fair: A-2or
CnB, CnC. CnA, CnB, sand below A4,
Collington loam: CoA, CoB. CnC; severe depth of 38
for CoA, CoB. inches, inter-
bedded with
fines; unsuit-
able for
gravel.

Donlonton fine sandy loam: DeB. Poor: plastic Severe __.______ Good in top foot: | Unsuitable for Poor: A-4,
subsoil, sea- excess soil sand and’ A-6, or A-T,

Donlonton loam: DIA, sonal water moisture in gravel, plastic mater-
table moderate- winter and ial, moder-
ly high. spring. ately wet.

Downer loamy sand: DoA, DoB, |Good ____.____. Slight - __.__._ Fair: low fer- | Good for sand Good: A-2or

DoC. tility, low below depth A-4,
available wa- of 30 inches,

Downer loamy sand, loamy sub- ter capacity. chiefly me-

stratum: DrA. dium and
coarse; poor
Dognéer sandy loam, truncated: for gravel.
sB.
Downer loamy sand, gravelly sub- (Good _.____..__ Slight ... _____ Fair: low fer- |[Good for round- |Good: A-1or
stratum: DpB. tility, low ‘ed quartzose A-2,
available wa- gravel and
ter capacity. sand between
depths of 80
and 50 inches,
sand below 50
inches.

Evesboro sand: EvB, EVC. Good ____.___._ Slight _._..___... Poor: low fer- |Good for sand, Fair: if soil

tility, low dominantly binder is ad-

Evesboro sand, loamy substratum: available wa- fine in EyB; ded, good

EwB. ter capacity, unsuitable for (A-3).
subject to gravel.

Evesboro fine sand: EyB. soil blowing.,

Fallsington fine sandy loam: Fa. Poor: seasonal |Severe: sea- Fair: excess Fair for sand Good: A-2or
water table sonal water soil water re- below depth of A-4, seasonal
high. table high. stricts oper- 30 inches, sea- water table

ations to sum- sonal water high.
mer. table high;
poor for
gravel.
Fallsington fine sandy loam, clayey |Poor: seasonal |Severe: sea- Fair: excess Unsuitable for Fair: A-2or
substratum: Fc. water table sonal water soil water sand and A-4 to depth
high. table high, restricts op- gravel, of 30 inches,
erations to poor plastic
summer. material
below.
Freehold fine sandy loam: FfA, FiB, |[Good .. ._..._.__. Moderate ______ Good in top foot, |Fair for fine Good: A-2or
FfC, FfD, FfE. ' except poor for sand below A-4,
FoC3 and FoD3 depth of 30
Freehold sandy loam: FoC3, FoD3. inches, but
interbedded

with fines.




meable, water
table low.

meable, imper-
vious when
compacted,
stability fair.

meable, water
table low.

water capac-
ity, water in-
take rate
variable and
depends on
compaction.
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Soil features affecting—
Reservoirs
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways

Plastic material, | Slow seepage, Subject to crack- | Recharge rate Slow permeabil- |[Slow intake rate, | (*).
seasonal wa- seasonal water ing, low variable. ity, slow sur- subject to sur-
ter table table high. strength and face drainage, face ponding.
high. stability. ponded water

on surface.

Frost-heave Permeable sub- | Fairly stable, G) oL G . Moderately slow | (*).
potential stratum, wa- impervious intake rate,
moderate to ter table low. when com- high available
high. pacted. water capacity.

Plastic material;{ Slow seepage; Plastic material | Seepage variable,| Slow permeabil- |High available Ponding a
subject to seasonal water recharge rate ity in surface water capac- hazard.
frost heave. table mod- variable, flue- ‘layer and sub- ity, ponding

erately high, tuating water soil, some a hazard, slow
level. sandy layers intake rate.
in substratum,
ﬁonding a
azard In de-
pressions.

[ T Rapidly permea- | Sandy material; | (®) ... _____ G .. Low available Low fertility
ble substra- rapid seepage water capacity, | ‘and avail-
tum; water rate; difficult moderate in- able water
table low. to vegetate. take rate. capacity.

[ S Rapidly perme- | Sandy material, |[(®) ______.____. G) . Low available Low fertility
able substra- rapid seepage water capac~ and available
tum, water rate, difficult ity, moderate water capac-
table low. to vegetate. intake rate. ity

Subject to soil Very permeable | Very permeable | (*) _.__________ (G J Low available Low fertility
blowing; un- material, wa- material, fine water capacity,{ and avail-
suitable unless ter table low. sand subject low fertility. able water
confined; to piping. capacity,
loose sand highly erod
hinders haul- ible.
ing.

Seasonal water Permeable sub- Moderately per- | Seasonal water Seasonal water Seasonal water ¢).
table high; stratum, high meable, needs table high. table high; table high;
flooding haz- seasonal wa- compaction moderate per- moderate
ards in places. ter table. and close con- meability, available water

trol, stability sandy substra- capacity.
fair. tum,

Seasonal water Slow seepage, Substratum ma- | Seasonal water Moderate perme- | Seasonal water *.
table high; seasonal wa- terial slowly table high. ability, clayey table high,
flooding haz- ter table high. permeable, substratum. moderate
ards in places. available water

capacity.
™M o] Substratum per- | Moderately per- | Substratum per- | (*) ____________ High available *).
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TABLE 8.—FEngineering interpre
Suitability as source of—
Suitability Susceptibility
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill
Freehold fine sandy loam, clayey|Good ...._._____ Slight to mod- Good in top foot _ | Unsuitable for Fair: A-2or
substratum: FgB. erate. sand and A-4 to depth
gravel. of 40 inches,
A—4 or A-6
below.
Freehold loamy sand: FhB, FhC. [Good .___.__._._ Slight ___._..__. Fair in top Fair for fine Fair: A-2or
13 feet: low sand below A-8; A-3
available wa- depth of 30 good if binder
ter capacity. inches, but is added.
interbedded
with fines.
Freehold fine sandy loam (with (X) {Good ..__.._____ Moderate -___.. Good in top foot . | Fair for fine Fair: A-2or
symbol). sand below A-38; A-3
depth of 10 good if binder
inches. is.added.
Galestown sand: GaA. Good ... ... Slight ___..._.... Poor: low fer- | Good for fine Fair: if soil
tility, low sand below binder is ad-
available wa- depth of 40 ded, good
ter capacity. inches; un- (A-3).
suitable for
gravel except
close to Dela-
ware River,
Galestown sand, clayey substratum: [Good __.._______ Slight ____._____ Poor: Ilow fer- |Unsuitable for Fair: A-3to
GeB. tility, low sand and depth of 40
available wa- gravel. inches, A—-4
ter capacity. or A-6 below.
Holmdel fine sandy loam: HdA, HdB. |Fair: seasonal |Severe ___.____ Good: excess Fair for fine Good: A-2or
water table soil moisture sand below A—4; seasonal
Holmdel-Urban land: Hn. moderately in winter depth of 30 water table
(Urban land in Hn variable) high. and spring. inches, but in- moderately
terbedded with high.
fines; unsuit-
able for
gravel.
Holmdel loamy sand: HIB. Good __._._____ Moderate -__... Fair: low Fair for fine Good: A-2or
i available sand below A-4; seasonal
water capac- depth of 30 water table
ity, low fer- inches, but moderately
tility, season- interbedded high.
al water table with fines.
moderately
high,
Holmdel fine sandy loam, clayey |Fair: seasonal |[Severe ___.__._ Good: excess Unsuitable for Good: A-2or
substratum: HmA, HmB. water table soil moisture sand and A—4 to depth
moderately in winter gravel. of 40 inches,
high. and spring: poor below . .
{A-4 or A-6).
Keansburg fine sandy loam: Ka. Poor: seasonal |Severe: sea- Fair: seasonal [Unsuitable for Good: A-2or
water table sonal water water table sand and A-4; seasonal
high. table high. high. gravel, water table

high.
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Soil features affecting—

‘Reservoirs
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways

Plastic.material | Slow seepage ... |Subsoil perme- Substratum (®) ceeaeoo High available ™.
below depth able, substra- slowly perme- water capacity,
of 40 inches. tum plastic. able, water water intake

table low. rate variable
and depends
on compaction.

® ... Substratum per- |Moderately per- |Substratumper-| (®) ... ____.___ Moderate avail- |Low available
meable, water meable, needs meable, water able water ca- water capac-
table low. compaction table low. pacity, intake ity, erosion

and close rate moderate. hazard high
control; sta- on strong
bility fair. slopes.

[ N Substratum per-- |Permeable ma- Substratum per- | (®) __.______.___ Low available Low available
meable, water terial, subject meable, water water capacity, | water
table low. to piping. table low. intake rate capacity.

- variable and
depends on
compaction.

[ I Substratum per- |Rapidly perme- () oo ) .. Low available Low fertility
meable, water able material, water capacity, and available
table low. subject to intake rate water capac-

piping. moderate. ity, hazard
of soil blow-
ing high.

Substratum Slow seepage, Rapidly perme- Water table G .. Low available Low fertility
plastic. water table able material low. water capacity, and available

low. to depth of 40 intake rate water capac-
inches, slowly moderate. ity, hazard
permeable be- of soil blow-
low 40 inches. ing high.

Seasonal water Substratum per- |Moderately per- |Seasonal water Permesbility High available Seasonal water
table moder- meable, sea- meable mater- table moder- moderately water capacity,| table moder-
ately high; sonal water ial needs com- ately high, re- slow in solum, intake rate ately high..
frost-heave table mod- paction. charge rate moderate in moderately
hazard. erately high. normally high. substratum; slow,

seasonal
water table
moderately
high,

Seasonal water Substratum per- |Moderately per-- | Recharge rate Permeability Moderate avail- |Low fertility,
table . modeér- meable, sea- meable mater- normally high, moderatel able water seasonal
ately high. sonal-water ial needs com- seasonal water slow in sub- capacity, in- water table.

table mod- paction and table mod- soil, moderate take rate moderately
erately high. careful con- erately high. in substratum;. | moderate. high; hazard
trol. seasonal water f erosion
table moder- high.on.
ately high, slopes.

Seasonal water Slow seepage, Sandy clay loam |Recharge rate Permeability High available Seasonal water
table moder- seasonal wa- subsoil over slow, seasonal moderately water capacity, | table moder-
ately high; ter table mod-. clayey sub- water table slow in sub- intake rate ately high.
plastie sub- erately high. stratum; mix- moderately soil, slow in moderately
stratum. ing of subsoil high. substratum; slow.

and substra- seasonal water
tum material table moder-
desirable. ately high.

Seasonal water Substratum Moderately.per- |Recharge rate Permeability is. |Seasonal water [ (%).
table high; moderately meable mater- rapid in most moderate. 1 table high,
flooding haz- permeable; ial needs com- places, season- high available
ard. seasonal water paction. al water table: water capac-

table high. high. ity.
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Suitability as source of—

water capac-
ity.

unsuitable for
gravel.

Suitability Susceptibility
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill
Keyport loamy sand: KeB. Poor: subsoil Severe ._._. .. _. Fair in top foot: | Unsuitable for Poor: plastic
Keyport fine sandy loam: KfB. material excess soil sand and material, A-4
Keyport loam: KIA, KIB, KIC, KID, plastic. moisture in gravel, or A-6 or
KIE. winter and AT,
spring.
Klej sand: KmA. Fair: seasonal | Slight ___.___.___ Poor: low fer- |Good for sand: Fair: A-2or
Klej fine sand: KoA. water table tility, low water table A-3; A-3
moderately available wa- seasonally good if soil
high. ter capacity. high; unsuit- binder is
able for added; water
gravel, table season-
ally high.
Klej sand, loamy substratum: KnA,| Fair: seasonal | Slight .____.___ Poor: low fer- | Unsuitable for Fair: A-2or
water table tility, low sand and A-3 to depth
moderately avallable wa- gravel. of 40 inches,
high. ter capacity. A-4o0r A-6
below.
Kresson loamy sand: KwA. Poor: plastic Moderate __._.. Fair in top foot |Unsuitable for Poor: A-4or
material, sand and A-6 or A-T;
seasonal gravel, seasonal water
water table table moder-
moderately ately high.
high.
Kresson fine sandy loam: KxA. Poor: plastic Severe ... ___..._ Good in top foot: | Unsuitable for Poor: A-4or
Kresson loam: KyA. material, excess soil sand and A-6 or A-T,
sedsonal water water in win- gravel. seasonal wa-
table ter and spring ter table
moderately may hamper moderately
high. operations. high.
Lakehurst sand: LaA. Good _-.._.___.. Slight ______.... ‘Poor: verylow |Good: finesand |Fair: if soil
Lakehurst sand, thick surface: LIA. fertility, very in LnA; un- binder is ad-
" Lakehurst fine sand: LnA. low available suitable for ded, good
Lakehurst-Lakewood sands: LrA. water capac- gravel. (A-3).
(For Lakewood part in LrA, re- ity. ‘
fer to L1B.).
Lakehurst sand, loamy substratum: |Good ___________ Slight _________ Poor:. very low | Good to fair for |Fair: A-3 and
LmA, fertility, very sand, but A-2, A-3 good
Lakehurst fine sand, loamy substra- low available mixed with if soil binder
tum: LoA. water capac- fines; unsuit- is added.
Lakehurst-Lakewood sands, loamy ity. able for
substratum: LsA. gravel,
(For Lakewood part of LsA, re-
fer to LtB).
Lakewood sand: LB, LiC, LtD. Good _._._____.. Slight .. _______ Poor: very low Good for sand Fair: if binder
Lakewood sand, thick surface: LuB. fertility, very but mixed is added, good
Lakewood fine sand: LwB. low available with fines; ~-3).




tations of the soils—continued

BURLINGTON COUNTY, NEW JERSEY

93

Soil features affecting—

frost-heave
potential high,
contains seeps
in places.

Seasonal water
table moder-
ately high.

Seasonal water
table moder-
ately high.

Plastic material,
frost-heave
potential high,
seasonal water
table moder-
ately high.

Plastic material,
frost-heave
potential high,
seasonal water
table moder-
ately high.

Loose sand hin-
ders hauling,
seasonal water
table moder-
ately high.

Loose sand hin-
ders hauling,
seasonal water
table moder-
ately high.

Loose sand hin-
ders hauling,
subject to
soil blowing,

Substratum per-
meable mater-
ial.

Slow seepage ...

Slow seepage,
seasonal water
table moder-
ately high.

Slow seepage,
seasonal water
table moder-
ately high.

Substratum rap-
idly perme-
able, seasonal
water table
moderately
high.

Substratum per-
meablé to
slowly perme-
able, seasonal
water table
moderately
high.

Substratum rap-
idly pérmea-
ble, water
table low.

to good, sta-
bility fair.

Rapidly perme-.
able material.

Fine sand over
clayey sub-
stratum; mix-
ing of solum
and underly-
ing material
desirable.

Loamy sand
over sandy
clay subsoil;
mixing of
plastic sub-
soil and sand-
ier material
desirable.

Plastic subsoil
over sandy
loam and
sandy clay
loam substra-
tum; mixing
of plastic sub-
soil and sand-
ier material
desirable.

Sandy material,
rapid seepage
rate, difficult
to vegetate,
fine sands
subject to
piping.

Sand and fine
sand over
loamy substra-
tum; mixing
of solum and
substratum
desirable.

Sandy material,
rapidly per-
meable, diffi-
cult to vege-
tate.

slow, ground
water in low-
er strata.

Recharge rate
rapid, season-
al water table
moderately
high.

Recharge rate
slow, seasonal
water table
moderately
high.

Recharge rate
variable,
seasonal water
table moder-
ately high.

Recharge rate
variable, sea-
sonal water
table moder-
ately high.

Seasonal water
table mod-
erately high,
level drops in
summer.

Seasonal water
table moder-
ately high,
level drops in
summer.

slow in subsoil
and lower sub-
stratum, mod-
erate in sandy
strata where
present; sea-
sonal water
table moder-
ately high.

Rapid permeabil-
ity, seasonal
water table
moderately
high.

Rapid permeabil-
ity, seasonal
water table
moderately

high.

Permeability
slow in subsoil
and moder-
ately slow in
substratum.

Permeability
slow in subsoil
and moder-
ately slow in
substratum,
hazard of sur-
face ponding.

water capac-
ity, intake rate
slow.

Available water
capacity low,
seasonal
water table
moderately
high.

Available water
capacity low,
seasonal
water table
moderately

high.

Low available
water ca-
pacity in sur-
face layer,
high in sub-
soil, intake
rate moder-
ate.

Available water
capacity high,
intake rate
slow.

Reservoirs .
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways
Plastic material, | Slow seepage .._| Compaction fair | Recharge rate Permeability High available Erosion a haz-

ard on steep
slopes.

Low fertility
and available
water capac-
ity, seasonal
water table
moderately
high.

Low fertility
and available
water capac-
ity, seasonal
water table
moderately
high.

Available water
capacity low
in surface
layer.

Ponding hazard
in depressed
areas,

Very low fer-
tility and
available
water capac-
ity, severe
soil blowing.

Very low fer-
tility and
available
water
capacity,
severesoil
blowing.

Very low fer-
tility and
available
water capac-
ity, severe

soil blowing.
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- Suitability as source of—

Suitability Susceptibility
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill

Lakewood sand, loamy substratum:| Good -.___.____ Slight . ____.___ Poor: verylow | Fair for sand Fair: A-8and

LvB. . fertility, very mixed with A-2; A-3
Lakewood fine sand, loamy substra- low available fines; unsuit- good if binder

tum: LyA. water capac- able for 1s added.:

ity. gravel.

Made land, dredged coarse material: | Good -._..___.__ Slight ___.____. Poor: low fer- | Good for sand of | Fair: A-2or

Ma. tility, low variable size; A-3; A-3
available fair for gravel good if soil
water capac- and cobble- binder is
ity. stones. added.

Made land, dredged fine material: Poor: plastic Severe ___.__._. Poor: high Unsuitable for Poor: A-6or

. material. clay content. sand and -A-17, plastic
gravel. material,

Made land, sanitary fill: Mag. Variable _______ Variable .. .__. Unsuitable: Unsuitable _____ Unsuitable .____

mixed with
debris.
Marlton fine sandy loam: MhA, Poor: plastic Severe ... __.___ Fair in top foot, | Unsuitable for Poor to fair in
MhB. .subsoil. clayey in sand and subsoil : A—4,

Marlton soils: MrC. : some places. gravel. A-6, or A-T,

highly plastic.

Marsh, fresh water: Ms. () e - [ Poor: surface |(*) ___.___.____. () J

ponded except
for short per-
iods in dry
years.

Marsh, tidal: Mt Poor: daily Severe ... ___._.__ Poor: daily Poor for sand, Unsuitable:
flooding. flooding. 2 to 10 feet highly organic

of organic - material,
silt overbur-

den: unsuita-

ble for gravel.

Muck, shallow: Mu. Poor: water Severe .___._.___ Poor: highly Poor for sand, Unsuitable:
table con- organic mater- about 2 feet highly organic
stantly high. ial, water of organic material.

table con- ‘'matter over-
) stantly high. burden.
Nixonton fine sandy loam: NbA, [Fair: seasonal |Severe for NbA, | Good in top foot: |Fair, fine sand Good: A-2o0r
NbB. water table :  sea- seasonal wa- at depth be- A4, seasonal
Nixonton loamy fine sand: NcA, moderately sonal water ter table low 214 feet water table
NcB. high. table mod- moderately in most moderately
erately high, high. places; un- high.
moderate for suitable for
NcA, Ne¢B. gravel. -

Pasquotank fine sandy loam: Pa. Poor: seasonal [Severe: sea- Fair in top foot: |Fair for sand Good: A-2or
water table sonal water seasonal water below depth | A-4, seasonal
high. table high. table high. of 2% feet; water table

poor for high.

gravel, quan-
tity low, oc-
currence un-
predictable.
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383-859 O - 71 - 7

subsoil, mod-
erate in
substratum,
ponding in
places, ditch
banks subject
to piping.

Reservoirs .
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways

Loose sand hin- | Substratum per- [ Sand over loamy | (¢) -_______.._| G) . (& I, Very low fer-
ders hauling, meable or substratum; tility and
subject to soil slowly per- mixing of available
blowing, meable, solum and water capac-

substratum ity, severe
desirable. soil blowing.

Loosesand hin- | (*) ___________. Material rapidly | (®) -__._______. G ... ¢ ... Very low fer-
ders hauling, permeable. tility, loose
subject to material sub-
soil blowing. ject to soil

blowing and
water ero-
sion.

Plastic material, | Slow seepage __.| Plastic material, | Slow seepage _| (®) __.________. () oo Low organic-
frost heave low strength matter con-
severe. and stability, tent, plastic

subject to material.
cracking,

Unstable mater- | Unsuitable _____ Unsuitable ____. Unsuitable _.__] ™ ... [ G J . Thickness of
ial, subject ) soil material
to uneven limited.
settling.

Subsoil highly Slow seepage ...| Subsoil highly Water table Permeability High available Hazard of
plastie, sub- plastie, sub- low. slow in sub- water capacity, ponding on
ject to frost stratum less soil. permeability low slopes.
heave, slowly plastie. slow in sub- :
permeable. soil, ponding

hazard in level
areas.

[ T () e ™ C) o ® 6 R ).

Stability poor, Slow seepage _._. | Poor stability Subject to & G .. ™.
subject to and shear flooding.
daily flooding. strength.

Unstable mater- |(*) ___________. G .. G) . G . [© N ®).
ial, subject to
subsidence
and severe

frost heave.

Seasonal water Substratum per- | Subject to pip- Seasonal water Permeability Available water |Seasonal water
table moder- meable, sea- ing, mixed soil table moder- moderately capacity high table moder-
ately high, sonal water materials per- ately high, slow in sub- in NbA, NbB, ately high.
hazard of table moder- meable. normal level soil, moderate and moderate
frost heave ately high. below depth of in substratum; in NecA, NcB.
high. 5 feet in sum- ditch banks

mer. subject to
piping.

Seasonal water Seasonal water Mixed materials |Seasonal water Water table Seasonal water *).
table high, table high. sandy, mod- table high, seasonally table high,
hazard of erately per- recharge rate high, perme- available
frost heave meable, subject rapid. ability mod- water capacity
high. to piping. erately slow in high.
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Susceptibility

Suitability as source of—

Suitability
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill
Pemberton sand: PbA. Fair: seasonal | Slight _.____.___ Poor: low Good for sand; Good: A-2or
Pemberton sand, thick surface: water table fertility, low unsuitable for A4,
PcA. moderately available wa- gravel,
high. ter capacity.

Pits, sand and gravel: Pt Good: material | Slight _________ Unsuitable: Poor: supply Fair: A-1,
loose and low fertility, exhansted in A-2, 0r A-38
rapidly per- low available most places. but good in
meable. water capac- A-8if filler

ity. is added.

Pits, clay and marl: Pu. Poor: plastic Severe __._._.____ Poor: plastic Unsuitable for Poor: A-6or
material. material, sand and A-17, highly

gravel. plastic.

Pocomoke fine sandy loam: Pv. Poor: seasonal | Severe: sea- Fair in top foot: | Fair for sand Good: A-2o0r
water table sonal water seasonal wa- below depth A-4, seasonal
high. table high. ter table high. of 214 feet, water table

seasonal water high.
table high,
poor for
gravel, ~
Sandy land, ironstone: Se. Good _...______ Slight .. ______. Poor: shallow | Unsuitable for Fair: ironstone
to ironstone. sand and may make
gravel, material hard
to obtain.

Sagsafras loamy sand: SiB. Good __._._.___ Slight for SfB; | Good for SgA, Good for sand Good: A-2or

Sassafras fine sandy loam: SgA, moderate for ¢B, SgC, below depth A4,

§gB, SgC. SgA, SgB, and Sk; fair of 30 inches;

Sassafras-Urban land complex SgC, Sk for S{B. good for

(where profile has not been de- gravel in
stroyed) : places.
(Fo)r Urban land part in Sk, see
Ug

Sassafras fine sandy loam, clayey |Fair: under- Moderate _..__. Good _._._..___ Unsuitable for Good: A-2o0r

substratum: ShA, ShB. lain by sand and A—4 to depth

Sassafras-Urban land complex, clayey ma- gravel. of 30 inches.

clayey substrata (where profile terial.
has not been destroyed): Sm
(For Urban land part in Sm,
see Uv.)

Shrewsbury fine sandy loam: Sn. Poor: seasonal (Severe _._.____.. Fair: seasonal | Fair for sand Fair: A-2 or
Shrewsbury fine sandy loam, clayey | water table water table below depth A-4, seasonal
substratum: So. high. high. of 30 inches; water table

Shrewsbury loam: Sp. unsuitable for high.

Shrewsbury sandy clay loam, trun- gravel.

cated: Sw.
Shrewsbury fine sandy loam, iron- | Poor: seasonal Severe - __.._.. Poor: shallow Poor for sand Poor: shallow
stone variant: Sx. }vlqat};ler table to ironstone. and gravel. to ironstone.
igh.
Tinton sand: TsB, TsC. Good .__._...___ Slight ..._..___ Poor: low fer- | Good for sand; Good -..__.__._
Tinton sand, thick surface: TiB. tility, low unsuitable for
available wa- gravel.
ter capacity.

Urban land, sandy: Ug. Good -.__.__.__. Slight -__..____ Poor: limited (O Good: A-2or
supply. A

Urban land, clayey: Ut. Poor: plastic Severe . _.._.__. Poor: plastic G) e Poor: A-6or
material. material. ~
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hazard high,
ponding in
places,

Seasonal water
table at sur-
face; frost-
heave hazard.

Steep slopes,
ironstone
layer.

Underlain by
clayey layers
at depths be-
low 30 inches.

Seasonal water
table high;
frost-heave
hazard.

Seasonal water
table high;
frost-heave
hazard.

Loose sand
hinders
hauling,

Well-drained
sandy mater-
ial.

frost-heave
hazard.

Plastic material;

erate in marl
pits. .

Seasonal water
table high.

Permeable sub-
stratum, seep-
age likely.

Seasonal water
table high.

Seasonal water
table high.

Rapidly perme-
able material.

Seepage likely ..

Little seepage __

Sandy material,
impervious
when com-
pacted.

Variable mater-
ial.

Good stability,
impervious
when com-
pacted.

| Good stability,

substratum
material sub-
ject to
cracking.

Fair stability,
impervious
‘when com-
pacted.

Shallow depth
to ironstone.

Material rapidly
permeable.

Material per-
meable.

Subject to
cracking.

Recharge rate
rapid.

Seasonal water
table high,
recharge rate
rapid except
in So.

Seasonal water
table high,
ironstone ob-
struction.

Seasonal water
table at sur-
face, permea-
bility moderate
in substratum,
water ponded
in places.

®

Permeability
moderate.

Permeability
moderate,
shallow
rooting depth.

*

High available
water capa-
city, seasonal
water table
high.

High available
water capacity.

Shallow rooting
depth.

Low intake rate,
low available
water capac-
ity.

Low available
water capac-
ity.

High available
water capac-
ity.

Reservoirs L.
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways
Seasonal water Permeable ma- Fair stability, Seasonal water Permeability Availab}e water | Low fertili.ty
table moder- terial, season- permeable ma- table moder- moderate to capacity low, and available
ately high, al water table terial. ately high. moderately mta_tke rate ‘water capac-
loose sand moderately rapid. rapid. ity.
hinders haul- high.
ing.
Ponding in some | Variable soil Rapidly Variable _.____. G .. @) ... .
pits. material, but permeable.
generally rap-
idly perme-
able unless
water table is -
high.
Material plastic, | Seepage slow in | Subject to Recharge rate () e ) . ).
frost-heave clay pits, mod- cracking. slow.

Seasonal water
table at sur-
face.

Shallow soil
material
over iron-
stone.

).

.

*.

).

Low fertility
and available
water capac-
ity.

).

Subject to se-
vere frost
heaving.
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. - Suitability Susceptibility
Soils and map symbols for winter to frost
grading action Topsoil Sand and gravel Road fill

Urban land, sandy over clayey: UV. |Good .__._..... Slight ____.____ Poor: limited G o Good in upper
supply. ’ few feet.

Westphalia loamy fine sand: WaA, [Good ... Slight for WaA, | Good for WdA, Good for sand, | Good: A-2,

WaB. ' WaB;; moder- WdB, in top uniformly fine A-4, or A-3.

Westphalia fine sandy loam: WdA, ate for WdA, foot; fair for below depth

WdB. WdB. WaA, WaB. of 2% feet;
unsuitable for
gravel,

Woodmansie sand: WeB, WeC. Good .. . .._-. Slight ___...... Poor: verylow |Good for medium | Fair: A-2and
fertility, very and coarse in A-3, good
low available sand below in A-3if
water capac- depth of 2% filler is added.
ity. feet; poor for

gravel, beds
thin.
Woodmansie sand, firm substratum: (Good _..___._ .. Slight _._..._.. Poor: verylow |Fair for medium | Fair: A-2and
WgB. fertility, very and coarse A-3, good in
Woodmansie sand, loamy substra- low available sand below A-3 if filler
tum: WhB. water capac- depth of 214 is added.
ity. feet, interbed-
ded with fines
in WhB; fair
for gravel in
WgB, rounded
quartzose
gravel up to
2 inches in
diameter.

Woodstown loamy sand: WKA, Fair: seasonal |Moderate for Good for WmA, | Good for sand Fair: A-2and
Woodstown fine sandy loam: WmA, water table WmA, WmB: WmB, in top below depth A-38; good in
WmB. moderately seasonal water foot: seasonal of 21 feet; A-38 if soil

high. table supplies water table poor for filler is added;
capillary moderately gravel below seasonal wa-
moisture; high; fair depth of 2% ter table
slight for below 1 foot: feet, beds are moderately
WEkA. low available thin and oc- high.
water capac- currence is
ity, low fertil- unpredictable.
ity, fair for
WkA.
Woodstown loamy sand, loamy sub- [Fair: seasonal |Moderate for Good for WnA, Poor for sand .. | Fair: A-2to
gtratum: . water table WnA, WnB: WnB, in top depth of 40
Woodstown fine sandy loam, clayey moderately seasonal water foot: seasonal inches, A—4,
substratum: WnA, WnB. high. table supplies water table A-6, A7 be-
capillary moderately low; seasonal
moisture; high; fair water table
slight for below 1 foot: moderately
WIA. low available high.

water capac-
ity, low fertil-
ity, fair for
WIA. -

1 All features generally are favorable.
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Seasonal water
table moder-
ately high.

Seasonal water
table moder-
ately high,

slowly perme-
able, water
table low.

Substratum
moderately
permeable,
seasonal water
table moder-
ately high.

Substratum
moderately
permeable for
WI1A, slowly
permeable for
WnA, WnB.

Permeable ma-
terial.

Permeable ma-
terial to
depth of 40
inches, loamy
or clayey be-
low.

Seasonal water
table moder-
ately high,
normal level
below depth
of § feet in
summer,

Seasonal water
table moder-
ately high,
normal level
below depth of
5 feet in sum-
mer.

Seasonal water
table moder-
ately high,
permeability
moderately
slow or moder-
ate in subsoil,
moderate or
moderately
rapid in sub-
stratum.

Subsoil perme-
able, seasonal
water table
moderately

high.

water capac-
ity.

Moderate avail-
able water
capacity and
intake rate.

Moderate avail-
able water
capacity.

Reservoirs .
Road location Drainage Irrigation Grassed
Reservoir area Embankment Dugout waterways

Surface mater- Little seepage __ |Upper material ¢ . ®) ... Low available ™).
ial sandy. sandy, sub- water capacity

stratum in surface lay-
material er.
plastic.

Capillary action | Seepage likely, |Sandy material, | Water tablelow, | (*) ... ... ... Available water | (V).
high in uni- substratum but impervious substratum capacity mod-
form fine permeable. when com- permeable. erate in WaA,
sands; frost- pacted. WaB; high in
heave hazard. WdA, WdB.

Loose sand hin- | Substratum rap- |Sandy material, [(®) ____________ ® . Very low fertil- | Very low fer-
ders hauling idly permea- rapidly per- ity, very low tility and
operations. ble, water meable, diffi- available water| available

table low. cult to vege- capacity. water capac-
tate. ity.

Loose sand hin- Substratum Permeable ma- ®) . Q) Very low fertil- | Very low fer-
ders hauling moderately terial. ity, very low tility and
operations, permeable or available available

water capac-
ity.

Seasonal water
table moder-
ately high.

Seasonal water
table moder-
ately high.

* Not applicable or not needed.
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cent counties, and on experience in working with indi-
vidual kinds of soils in this county.

Marsh, fresh water (Ms), Marsh, tidal (Mt), and
Muck, shallow (Mu) are not listed in table 7, because
these land types are so variable that it is impractical
to estimate most of their properties. The seasonal high
water table of these land types is at the surface. Also
not listed because they are so variable are Made land.
dredged coarse material (Ma), Made land, dredged
fine material (Mf), and Made land, sanitary fill (Mg).
The depth to the seasonal high water table is more
than 5 feet in Made land, dredged coarse material, and
Made land, dredged fine material, and ranges from 3
to 5 feet or more in Made land, sanitary fill.

The depth to the seasonal high water table given in
table 7 is the highest level that the water table or
perched water table reaches when rainfall is normal.
Depth from the surface indicates the thickness of ho-
rizons described as typical for the series, though in
table 7 two or more horizons may be combined. Esti-
mates in the succeeding columns are ranges for the ho-
rizons.

Depth to bedrock is not given in table 7, because all
the ksoils in the county are more than 5 feet deep to bed-
rock.

The USDA texture is determined by the proportions
of sand, silt, and clay particles, by weight, in soil ma-
terial consisting of particles less than 2.0 millimeters
in diameter. The terms “sand,” “silt,” and “clay” and
some other terms used for textural classes are defined
in the Glossary of this soil survey. The Unified and
AASHO classification systems are explained under
“Engineering Classification of Soils.”

Percentage passing sieves is the percentage of the
samples, by weight, that passes each sieve indicated.
The samples do not include material more than 3
inches in diameter.

Permeability relates only.to movement of water
downward through wet soil that is not disturbed, not
compacted, and not frozen. It does not include lateral
seepage. Estimates are based on tests made by Rutgers
University Soils Laboratory on cores of similar
soils. Where no test data were available, the estimates
are based on structure and porosity of the soil. Not
considered are plowpans, surface crusting, compaction,
and other properties resulting from use of the soils.

The available water capacity of a soil is the amount
of capillary water that is available to plants after all
free water has drained away. Estimates are based on
information published in Bulletin 815 published by the
New Jersey Agricultural Experiment Station (138).

The column, Optimum moisture for compaction, is
for that part of the sample passing the No. 4 sieve. It
is the moisture content that gives the maximum dry
density for a specific method of compaction. Maximum
dry density is the highest dry unit weight of a soil
that has been compacted when moisture content is
optimum. Shrink-swell potential indicates the change
in volume of soil material that is expected as the mois-
ture content changes.

Reaction, or acidity or alkalinity, is not given in
table 7, because reaction is fairly uniform for most
soils in this county. The surface layer of nearly all
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soils is naturally extremely acid. The subsoil and sub-
stratum are naturally very strongly acid in most places.
Where they are heavily limed, many soils are almost
neutral to a depth of 30 or 40 inches. In some places
the highly glauconitic Marlton, Kresson, and Coleman-
town soils are not so acid in the substratum as are
most other soils in the county. In these soils ponded
ground water is neutral in places. Other exceptions
are the Freehold and Holmdel soils near Vincentown,
where they formed on limy sand and have a sub-
stratum that is nearly neutral or is alkaline. Alluvial
land, loamy, in the Vincentown and Cookstown areas,
also is influenced enough by the limy sand to make it
nearly neutral in places.

Engineering interpretations of soils

Table 8 contains information helpful to engineers
and others who plan to use soil material in construct-
ing highways and various facilities.

Suitability for winter grading indicates the ease or
difficulty that soil materials can be moved, mixed, or
compacted when subject to freezing and thawing. Sus-
ceptibility to frost action indicates the relative degree
of movement that normally occurs in the undisturbed
surface layer at freezing temperatures.

Suitability as a source of topsoil is based on ability
of the soil to grow vegetation. Soil features, such as
high water table, are listed but were not considered in
the rating. Among the features considered were fertil-
ity, available water capacity, and organic-matter con-
tent. Suitability as a source of sand and gravel is
based on the general use of these materials in con-
struction. Information on special and industrial uses
of sand can be obtained from ‘“Industrial Sands of
New Jersey” (12). Suitability for road fill is based on
use of the removed material as a subgrade, which sup-
ports the subbase and base coarse or surface coarse, as
well as highway loads.

In choosing locations for roads, features are consid-
ered that indicate how undisturbed soil will serve as a
subgrade for a road. It is assumed, however, that
highly organic material will be removed. Both the
soil material and natural drainage are considered.

Soil features that affect reservoir areas are those re-
lating to suitability of the undisturbed soil for holding
water. The substratum is mentioned separately where
it varies markedly from the material above it. Stabil-
ity, permeability, and seepage affect use of soil as em-
bankment material. Dug ponds are affected by features
that influence recharging the pond with ground water.

Drainage is affected by soil features that influence
the installation and performance of both surface and
subsurface drains (fig. 25, top). Outlets are assumed
to be available, but they may be expensive to obtain
(fig. 25, bottom). A high water table, infiltration, the
hazard of ponding, and other features affect use of
soils for irrigation. Grassed waterways are affected by
fertility, available water capacity, and hazards of
water erosion and soil blowing.

Soils formed in glauconitic material

Some of the soils of Burlington County were derived
from material containing glauconite. Where the glau-
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Figure 25—Top, some fine wet sands flow readily when drained;

bottom, maintenance of outlet ditches is needed to keep
underdrains free.

?
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conite is less than 10 percent of the soil mass, it has
little effect on the behavior of the soil. Marlton, Kres-
son, Colemantown, and other soils in the county are
more than 40 percent glauconite. Where this material
is weathered, it behaves like a clay, and sieve analysis
or hydrometer .analysis indicates that it is clay or
sandy clay. Below the weathered zone, at a depth of
about 30 to 36 inches, the material is aggregated and
is granular and friable. Sieve analysis indicates that
this material is mostly sand size. Unless special care is
taken, hydrometer tests also indicate the material to
be sand size. With continued agitation, however, the
material breaks down to silt and clay size and it has
properties of both sand and clay (21). Available water
capacity is high, and permeability is low, much lower
than the apparent texture suggests. The shrink-swell
ratio is greater than expected. Since a variation in test-
ing methods and results is possible, the test data and
soil properties for the substratum of glauconitic soils
given in tables 6 and 7 may not be reliable.

Soils in Community Development

This section was prepared for planners, developers,
zoning officials, landowners, and prospective landown-
ers. The information in the section is in table 9.

In table 9, the soil features affecting use of the soils
for foundations of low buildings are listed and limita-
tions of the soils for selected uses in community devel-
opment are rated. The ratings are slight, moderate,
and severe. Slight means that the soil has few- or no
limitations other than those that can be overcome
through normal planning and design. Moderate limita-
tions require special attention. Severe limitations for
any of the uses cannot be corrected at reasonable cost,
or correction is otherwise impractical. If the rating is
moderate or severe, the main soil feature or features
that cause this limitation are given. Present use of the
soils is not considered in making the ratings. o

Readers who want to know more about the soils or
their use for farming should refer to the section “De-
scriptions of the Soils”. Information of interest to en-
gineers and community planners is in the section “En-
gineering Applications” and in “Soil Surveys and
Land Use Planning” (20). Following are explanations
of the uses rated in table 9.
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TABLE 9.—Properties and limitations of

Soil type and map symbol

Soil features affecting
foundations for low
buildings

Disposal of septic efluent

Landscape plants and lawns

Adelphia fine sandy loam: AaA,
AaB.

Adelphia loam: AhA,

Adelphia sandy clay loam, trun-
cated: Ak.

Adelphia fine sandy loam, clayey
substratum: AcA, AcB.

Adelphia fine sandy loam, glau-
conitic variant: AnA, AnB,

Alluvial land, loamy: Ao.

Alluvial land, sandy: Ap.

Atsion sand: At

Atsion sand, loamy substratum:
Au,

Atsion fine sand: Av.

Atsion fine sand, loamy substra-
tum: Aw,

Berryland sand: Bp.

Berryland fine sand: Bt

Berryland mucky sand: Bu.

Colemantown loam: Cm,

Collington fine sandy loam:
CnA, CnB.
Collington loam: CoA, CoB.

Collington fine sandy loam, 5 to
10 percent slopes: CnC.

Donlonton fine sandy loam:
DeB

Donloflton loam: DIA.

Downer loamy sand: DoA, DoB.

Downer loamy sand, gravelly
substratum: DpB.

Downer loamy sand, loamy sub-
stratum: DrA.

DownBer loamy sand, truncated:
DsB.

Downer loamy sand, 5 to 10 per-
cent slopes: DoC.

Evesboro sand: EvB, EvC.
Evesboro sand, loamy substra-
tum: EwB.
EyB.

Evesboro fine sand:

Fallsington fine sandy loam:
Fa.

Fallsington fine sandy loam,

clayey substratum: Fc.

Freehold fine sandy loam:

FfA,
FfB

Seasonal water table moder-
ately high; subsoil sandy
clay loam, substratum
loamy sand.

Seasonal water table moder-
ately high; subsoil and sub-
stratum sandy clay loam or
finer.!

Subject to stream overflow;
seasonal water table high.

Subject to stream overflow;
seasonal water table high.

Seasonal water table high;
good shear strength.

Seasonal water level high;
shear strength fair in sub-
soil, good to poor in sub-
stratum,

Shear strength good to fair
in subsoil, good in substra-
tum.

Shear strength good to fair
in subsoil, good in substra-
tum.

Seasonal water level moder-
%te;ly high; shear strength
air,

Shear strength good

Shear strength good ______.

Shear strength good

Seasonal water table high;
shear strength good.

Shear strength good to fair
in subsoil, good in substra-
tum.

Moderate: seasonal water
table moderately high;
needs drainage.

Severe: seasonal water
table moderately high;
slow]y permeable sub-
stratum.

Severe: subject to stream
overflow; water table
moderately high to high.

Severe: subject to stream
overflow; seasonal water
table high and does not
drop much in summer.

Severe: seasonal water
table high.

Severe: seasonal water
level high; slow per-
meability.

Moderate: strong slopes _.

Severe: seasonal water
level moderately high;
slow permeability.

Slight: careful design and
installation may be needed
for DrA.?

Moderate: Strong slopes® ..

Slight for EvB, EwB, EyB;?
moderate for EvC; strong
slopes.

Severe: seasonal water ta-
ble high; Fe has slowly
permeable substratum.

Slight

Moderate: seasonal water
table moderately high,

Moderate: seasonal water
table moderately high.

Severe: water table mod-
erately high to high.

Severe: subject to stream
overflow; seasonal water
table high; low
fertility.

Severe: low fertility; sea-
sonal water table high.

Severe: seasonal water
level high.

Moderate: erosion hazard;
runoff rapid.

Moderate: surface pond-
ing; seasonal water level
moderately high.

Moderate: low fertility;
low available water ca-
pacity; soil blowing
hazard.

Moderate: low fertility;
low available water ca-
pacity; water erosion
hazard; runoff high.

Severe: very low available
water capacity; low fer-
tility; erosion hazard on
EvC.

Severe: seasonal water
table high.
Slight _.______________..__.
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Limitations of soil for—

.Streets and parking lots

Athletic fields

Parks and playgrounds

Sanitary land fills

Severe: seasonable water
table moderately high;
high frost-action potential.

Severe: seasonal water ta-
ble moderately high; slow-
ly permeable substratum;
high frost-action potential.

Severe: water table mod-
erately high to high, un-
der pressure in many
places; subject to stream
overflow.

Severe: subject to stream
overflow; seasonal water
table high.

Severe: seasonal water ta-
ble high.
Severe: seasonal water level

high; highly plastic sub-
soil; frost-action poten-
tial high.

Slight

Moderate: frost-action po-
tential; strong slopes.

Moderate: seasonal water
level moderately high;
highly plastic subsoil ;
frost-action potential high.

Slight

Slight for streets; moderate
for parking lots; strong
slopes.

Slight for streets: EvC,
moderate for parking lots;
strong slopes.

Severe: seasonal water ta-
ble high; high frost-action
potential. N

Moderate:

frost-action po-
tentigl.

Moderate: seasonal water
table moderately high.

Moderate: seasonal water
table moderately high.

Severe: water table mod-
erately high to high, un-
der pressure in many
places; subject to stream
overflow.

Severe: subject to stream
overflow; seasonal water
table high.

Severe: seasonal water table
high; loose sand texture.

Severe: seasonal water lev-
el high; highly plastic
subsoil; subject to surface
ponding,

Slight

Severe: strong slopes ____.

Moderate: seasonal water
level moderately high; sub-
soil slowly permeable; haz-
ard of surface ponding.

Moderate: low fertility; low
available water capacity;
loose consistence.

Severe: strong slopes; low
fertility ; low available
water capacity.

Severe: very low available
water capacity; low fer-
tility; loose consistence.

Severe: seasonal water
table high.
Slight .. ________________.

Slight

Moderate: subject to
stream overflow.

Moderate: subject to
stream overflow; seasonal
water table high.

Moderate: seasonal water
table high.
Moderate: seasonal water

level high; subject to sur-
face ponding.

Moderate: seasonal water
level moderately high; sub-
soil highly plastic.

Moderate: loose sandy sur-
face.

Moderate: loose sandy sur-
face.

Severe: loose sand _...____

Severe: seasonal water ta-
ble high,

Severe: seasonal water ta-
ble moderately high.

Severe: seasonal water
table moderately high.
Severe: Water table mod-

erately high to high, un-
der pressure in most
places; subject to flooding.

Severe: subject to stream
overflow; seasonal water
table.

Severe: seasonal water
table high,
Severe: seasonal water lev-

el high; highly plastic
subsoil.

Slight.?

Slight.?

Severe: seasonal water lev-
el moderately high; high-
ly plastic subsoil.

Severe: filter material
limited.?

Severe: filter material
limited.?

Severe: filter material
limited.?

Severe: seasonal water
table high.

Slight.?
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TABLE 9.—Properties and limitations of soils

Soil type and map symbol

Soil features affecting
foundations for low
buildings

Disposal of septic effluent

Landscape plants and lawns

Freehold fine sandy loam, 5 to
10 percent slopes: FfC.

Freehold fine sandy loam, 10 to
15 percent slopes: FiD.

Freehold sandy loam, 10 to 15
percent slopes, severely ero-
ded: FoD3.

Freehold fine sandy loam, 15 to
25 percent slopes: FfE.

Freehold fine sandy loam, clayey
substratum: FgB.

Freehold loamy sand: FhB.

Freehold loamy sand, 5 to 10
percent slopes: FhC.

Freehold sandy loam, 5 to 10
percent slopes, severely ero-
ded: FoC3.

Galestown sand: GaA.

Galestown sand, clayey substra-
tum: GcB.

Holmdel fine sandy loam:
HdB.
H?_llmdel-Urban land complex:
n.

HdA,
Holmdel loamy sand: HIB.

Holmdel fine sandy loam, clayey
substratum: HmA, HmB.

Keansburg fine sandy loam:
Ka.

Keyport loamy sand: KeB.
Keyport fine sandy loam: KifB.
Keyport loam: KIA, KIB.

Keyport loam, 5 to 10 percent
slopes: KIC.

Keyport loam, 10 to 15 percent
slopes: KID.

Shear strength good to fair
in subsoil, good in substra-
tum; strong slopes.

Shear strength good to fair
in subsoil, good in substra-
tum; moderately steep
slopes.

Shear strength good to fair
in subsoil, good in substra-
tum; steep slopes.

Shear strength good in sub-
soil, good to fair in sub-
stratum.

Shear strength good .._____

Shear strength good .. _.___

Shear strength good _._.___.

Shear strength good in sub-
soil; good to fair in sub-
stratum.

Seasonal water table moder-
ately high; shear strength
good in substratum.

Seasonal water table moder-
ately high; shear strength
good in substratum.

Seasonal water table moder-
ately high; shear strength
good to fair in substratum.

Seasonal water table high;
shear strength good to fair
in subsoil, good in substra-
tum.

Seasonal water level moder-
ately high; shear strength
fair to poor.

Seasonal water level moder-
ately high; shear strength
fair to poor.

Seasonal water level moder-
ately high; shear strength
fair to poor; moderately
steep slopes.

Moderate: strong slopes _.

Severe:
slopes.

moderately steep

Severe: steep slopes

Moderate: slowly per-
meable substratum.

Slight _______ ...
Moderate: strong slopes .
Slight® . _____. .. ____.
Moderate: slowly permea-

ble substratum.

Moderate: seasonal water
table moderately high;
needs drainage.

Moderate: seasonal water
table moderately high;
needs drainage.

Severe: seasonal water
table moderately high;
slowly permeable sub-
stratum.

Severe: seasonal water
table high.
Severe: slowly permeable

substratum; excess water
in substratum in places.

Severe: slowly permeable
substratum; excess water
in substratum in places.

Severe: moderately steep
slopes; slow permeability.

Moderate: erosion hazard;
runoff rapid.

Moderate: severe erosion
hazard; runoff very rapid.

Severe: severe erosion
hazard.

Slight ____________ .. _..__
Moderate: moderate

available water capacity
in surface layer.

Moderate: moderate avail-
able water capacity
in surface layer; water
erosion hazard; runoff
rapid.

Moderate: low available
water capacity; low fer-
vtility.

Moderate: low available
water capacity; low fer-

tility.

Moderate: seasonal water
table moderately high.

Moderate: seasonal water
table moderately high; low
available water capacity
in surface layer.

Moderate: seasonal water
table moderately high.

Severe: seasonal water
table high.

Slighf :  surface ponding
on KIA.

Moderate: water erosion
hazard, runoff rapid.

Moderate: water erosion
hazard; runoff rapid.
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Limitations of soil for—

Streets and parking lots

Athletic fields

Parks and playgrounds

Sanitary land fills

Moderate: strong slopes,
frost-action potential.

Severe: erosion hazard;
moderately steep slopes.

Severe:

Moderate: frost-action po-
tential, slowly permea-
ble substratum.

Slight for streets, moderate
for parking lots: strong
slopes.

Stight .. ____ . ______.__.

Slight: slowly permeable
substratum.

Severe: seasonal water

table moderately high;
frost-action potential.

Moderate: seasonal water
table moderately high.

Severe: seasonal water ta-
ble moderately high; high
frost-action potential.

Severe: seasonal water ta-
ble high; high frost-action
potential.

Severe: underlying soil
highly plastic; seasonal
water level moderately
high; high frost-action po-
tential,

Severe: subsoil highly plas-
tic; erosion hazard; strong
slopes; high frost-action
potential.

Severe: subsoil highly plas-
tic; moderately steep
slopes; high frost-action
potential.

steep slopes _____.

Severe: Strong slopes .._.___

Severe: moderately steep
slopes.

Moderate: loose sandy sur-
face; moderate avail-
able water capacity in
surface layer.

Severe: strong slopes;
moderate available water
capacity in surface layer.

Moderate: loose sandy sur-
face layer; low avail-
able water capacity;
low fertility.

Moderate: loose sand at
surface; low available
water capacity; low fer-
tility.

Moderate: seasonal water
table moderately high.
Moderate: loose sand at

surface; low available
water capacity, low fer-
tility in surface layer.

Moderate: seasonal water
table moderately high.

Severe: seasonal water ta-
ble high.

Moderate: permeability
slow; hazard of surface
ponding on KA.

Severe: strong slopes ______

Severe:

moderately steep
slopes.

Slight .. . . ________

Severe:

moderately steep
slopes.

Moderate for parks and
severe for playgrounds:
steep slopes.

Slight: loose sandy sur-
face layer.

Slight: loose sand sur-
face layer.

Severe: seasonal water ta-
ble high.

Moderate: moderately
steep slopes.

Moderate: strong slopes.?

Severe:
slopes.

moderately steep

Severe: steep slopes.

Slight to moderate: plas-
tic substratum.?

Slight.®

Slight.?

Severe: filter material

limited.?

Slight.?

Severe: seasonal water
table moderately high.

Severe: seasonal water
table moderately high.

Severe: seasonal water

table moderately high.

Severe: seasonal water ta-
ble high.

Severe: plastic subsurface
layer.
Severe: strong slopes; plas-

tic substratum.

Severe: moderately steep
slopes; plastic substra-
tum.
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TABLE 9.—Properties and limitations of soils

Soil type and map symbol

Soil features affecting
foundations for low
buildings

Disposal of septic effluent

Landscape plants and lawns

Keyport loam, 15 to 25 percent
slopes:

Klej sand: KmA,
Klej sand, loamy substratum:

nA.
Klej fine sand: KoA.

Kresson loamy sand:
Kresson fine sandy loam:
Kresson loam: KyA.

KwA.
KxA.

Lakehurst sand: LaA.
Laﬁ{ehurst sand, thick surface:
1A,
Lakehurst sand, loamy substra-
tum: LmA.
Lakehurst fine sand: LnA,
Lakehurst fine sand, loamy sub-
stratum: LoA.
Lakehurst-Lakewood sands
(Lakehurst part): LrA,
Lakehurst-Lakewood sand,
loamy substratum (Lakehurst
part): LsA.

Lakewood sand: LtB, LtC, LtD.

Lali{ewood sand, thick surface:
uB.

Lakewood sand, loamy substra-
tum: LvB.

Lakewood fine sand: LwB.

Lakewood fine sand, loamy sub-
stratum: LyA.

Lakewood part of LrA and LsA.

Made land, dredged coarse ma-
terial: Ma.,

Made land, dredged fine mater-
ial: M,

Made land, sanitary fill: Mg.

Marlton fine sandy loam: MhA,

MhB.
Marlton soils: MrC.

Marsh, fresh water: Ms.

Marsh, tidal: Mt.

Muck, shallow: Mu.

Nixonton fine sandy loam:
NbB.

Nixonton loamy fine sand:
NcA, NcB.

Pasquotank fine sandy loam:
Pa.

NbA,

Seasonal water level moder-
ately high; shear strength
fair to poor; steep slopes.

Seasonal water table moder-
ately high; shear strength
good.

Seasonal water level moder-
ately high; shear strength
fair to poor in subsoil, fair
in substratum.!

Seasonal water table moder-
ately high: shear strength
fair to good.

Shear strength fair to good _._

Shear strength good _._____.

Shear strength fair to poor;
slow permeability.

Unstable material; uneven
settling; gas formation
from decomposition.

Seasonal water level mod-
erately high to low.

Surface ponding most of
year.

Unstable material; flooded
daily by tidal waters; wa-
ter table high; subject to
severe compaction and sub-
sidence.

Unstable material; seasonal

water table high.

Seasonal water level moder-
ately high; shear strength
good to fair; substratum
subject to piping.

Seasonal water table high;
soil subject to piping.

Severe: steep slopes; slow
permeability.

Moderate:® seasonal water
table moderately high;
needs drainage.

Severe: seasonal water
level moderately high;
slowly permeable sub-
stratum.

Moderate:® seasonal water
table moderately high;
careful location and in-
stallation may be needed
in LmA, LoA; needs
drainage.

Slight ® for all except LtC
and LtD; moderate for
LtC:® strong slopes; se-
vere for LtD: ® moderately
steep slopes.

Severe: slow permeability __

Severe: obstruction in
fill material.

Severe: slowly permeable
substratum; slopes
strong for MrC.

Severe: flooded most of
year.
Severe: daily flooding by

tidal waters; water ta-
ble high, fluctuates little.

Severe: seasonal water
table high, does not drop
much in summer.

Moderate: seasonal water
table moderately high;
needs drainage.

Severe: seasonal water
table high.

Severe: steep slopes

Moderate: seasonal water
table moderately high.

Moderate: seasonal water
level moderately high;
hazard of surface ponding.

Severe: very low fertility;
very low available water
capacity.

Severe: very low fertility,
very low available water
capacity.

Severe: low fertility; low
available water capacity.

Severe: highly plastic;
slowly permeable.

Severe: uneven settling __.

Moderate: soil has short
optimum working period.

Severe: flooded most of
year.
Severe: flooded daily by

tidal waters; water ta-
ble high, fluctuates little.

Severe: seasonal water
table high.

Moderate: seasonal water
table moderately high.

Severe: seasonal water ta-
ble high, hazard of sur-
face ponding.
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Limitations of soil for—

Streets and parking lots

Athletic fields

Parks and playgrounds

Sanitary land fills

Severe: subsoil highly plas-
tic; steep slopes; high
frost-action potential.

Moderate: seasonal water
table moderately high.

Severe: seasonal water
level moderately high; sub-
soil highly plastic; slowly
permeable; high frost-ac-
tion potential.

Moderate: seasonal water
table moderately high;
loose sand.

Slight, except for I.tC:
strong slopes; severe for
LtD: moderately steep
slopes.

Moderate: highly plastic;
slowly permeable; severe
frost action.

Severe: uneven settling __._

Severe: permeability slow;
subsoil highly plastic;
runoff rapid; high frost-
action potential.

Severe: flooded most of
year.
Severe: unstable material

subject to severe compac-
tion and subsidence.

Severe: seasonal water ta-
ble high; severe subsi-
dence.

Severe: seasonal water table
moderately high; high
frost-action potential.

Severe: seasonal water ta-
ble high; high frost-action
potential.

Severe: steep slopes _..._.

steep slopes

Moderate: seasonal water
table moderately high.

Moderate: seasonal water
level moderately high;
slowly permeable; haz-
ard of surface ponding.

Severe: very low fertility;
very low available water
capacity.

Severe: very low fertility;
very low available water
capacity.

Severe: loose sandy surface.

Severe: highly plastic;
slowly permeable material.

Severe: uneven settling;
material variable but
mostly coarse textured.

Moderate: permeability
slow; soil sticky when
wet; severe for MrC:
strong slopes.

Severe: flooded most of
year.

Severe: flooded daily by tid-
al waters; water table
high, fluctuates little.

Severe: seasonal water ta-
ble high.

Moderate: seasonal water
table moderately high,

Severe: seasonal water ta-
ble high.

Moderate: steep slopes _.__

Moderate: loose sandy soil
for KwA ; seasonal water
level moderately high.

Moderate: loose sandy soil

Moderate: loose sand

Moderate: loose sandy sur-
face.

Moderate: highly plastic;
slowly permeable.

Slight .. ________________.

Slight ._________._______.___

Severe: flooded most of
year.

Moderate: flooded daily by

tidal waters; water table
high, fluctuates little.

Severe: seasonal water
table high,
Slight . ______________._.

Severe for playgrounds;
moderate for parks: sea-
sonal water table high.

Severe: steep slopes.

Severe: seasonal water
table moderately high.

Severe: seasonal water lev-

el moderately high.

Severe: seasonal water ta-
ble moderately high.

Severe: filter material
limited.?

Severe: filter material
limited.?

Severe: highly plastie,
s}olxnly permeable mate-
rial.

Severe: obstruction from
fill material.

Moderate for MhA, MhB:
subsoil sticky and plastic
when wet; severe for

MrC: strong slopes.
Severe: flooded most of
year.
Severe: flooded daily by

tidal waters; water table
high, fluctuates little.

Severe: seasonal water
table high.
Severe: seasonal water ta-

ble moderately high.

Severe: seasonal water ta-
ble high.
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TABLE 9.—Properties and limitations of soils

Soil type and map symbol

Soil features affecting
foundations for low
buildings

Disposal of septic efluent

Landscape plants and lawns

Pemberton sand: PbA,
Peml;\erton sand, thick surface:
PcA.,

Pits, sand and gravel:
Pt.

Pits, clay and marl: Pu.

Pocomoke fine sandy loam: Py,

Sandy land, ironstone: Se.
Sagsafras loamy sand: SfB.

Sassafras fine sandy loam:
SgA, SgB.
Sassafras-Urban land complex:

Sassafras fine sandy loam, § to
10 percent slopes: SgC.

Sassafras fine sandy loam, clay-
ey substratum: ShA, ShB.

Sassafras-Urban land complex,
clayey substrata: Sm.

Shrewsbury fine sandy loam:

n.

Shrewsbury fine sandy loam,
clayey substratum: So.

Shrewsbury loam: Sp.

Shrewsbury sandy clay loam,
truncated: Sw.

Shrewsbury fine sandy loam,
ironstone variant: Sx.

Tinton sand: TsB, TsC.
Tintg)n sand, thick surface:
TtB.

Urban land, sandy: Ug.

Urban land, clayey: Ut

Urban land, sandy over clayey:
Uv.

Westphalia loamy fine sand:
WaA, WaB.

Westphalia fine sandy loam:
WdA, WdB.

Seasonal water table moder-

ately high; subsoil sandy,
clay loam, substratum
loamy sand.

Shear strength good

Water level variable; shear

strength fair to poor.
Seasonal water table high;
soil subject to piping.

Discontinuous ironstone lay-
ers at depth of about 2
feet; some slopes moder-
ately steep.

Shear strength good ..._____

Shear strength good to fair
in subsoil, good in substra-
tum.

Shear strength good to fair
in subsoil, good in substra-
tum; strong slopes.

Shear strength good in sub-
soil, good to fair in sub-
stratum.

Seasonal water table high;
substratum shear strength
good to fair,

Shear strength good

Shear strength good - _._.._

Shear strength fair to poor;
slow permeability.

Shear strength good at sur-
face, good to fair below.

Shear strength good to
fair.

Moderate: seasonal water
table moderately high;
needs drainage.

Slight: seasonal water
table may be high in
some areas.

Severe: slow permeability _.

Severe: seasonal water
table high.
Severe: stone obstruction;

some slopes moderately
steep and steep.

Slight . ... ..

Slight . ___.

Moderate: strong slopes _._.

Severe: slowly permeable
substratum.

Severe: seasonal water
table high.

Slight for TsB and TtB,
moderate for TsC: strong
slopes.

Severe: slow permeability .

Severe: slow permeability .

Moderate: seasonal water
table moderately high.

Severe: low fertility; low
available water capacity.

Severe: slow permeability;
highly plastic material.

Severe: seasonal water
table high; hazard of
surface ponding.

Severe: thin sandy soil
over ironstone; very low
available water capacity;
low fertility.

Moderate: moderate avail-
able water capacity in
surface layer.

Moderate: erosion hazard
high; runoff rapid.

Slight . . .___

Severe: seasonal water
table high.

Severe: very low fertility;

very low available water
capacity.

Severe: low fertility; low
available water capacity.

Severe: highly plastic,
slowly permeable material.

Severe: low fertility; low
available moisture ca-
pacity.

Slight for WdA, WdB; mod-
erate for WaA, WaB be-
cause of low available
water capacity.
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Limitations of soil for—

Streets and parking lots Athletic fields Parks and playgrounds Sanitary land fills
Moderate: seasonal water Moderate: seasonal water Slight ... _ ... Severe: seasonal water ta-
table moderately high. table moderately high. ble moderately high.
Slight __ .. ________.______ Severe: loose sand at sur- Moderate: loose sand at Severe: filter material
face. surface. limited.?
Severe: flooding likely; Severe: slowly permeable; Severe: slowly permeable; Severe: slowly permeable;

highly plastic material.

Severe: seasonal water table
high; high frost-action
potential.

Moderate to severe: some
steep slopes; ironstone ob-
struction,

Slight __ ... _____________._

Moderate: frost-action po-
tential.

Moderate: strong slopes;

erosion hazard; frost-
action potential.

Moderate:
potential,

frost-action

Severe: seasonal water table
high; high frost-action
potential.

Slight for TsB, TtB; mod-
erate for TsC: strong
slopes; loose sand; water
erosion hazard.

Slight ... ________

Severe: highly plastic,
slowly permeable mate-
rial; high frost-action
potential.

Slight __ ...

Slight for WaA, WaB, mod-
erate for WdA, WdB:
frost-action potential.

highly plastic material.

Severe: seasonal water ta-
ble high.
Severe: some steep slopes;

ironstone obstruction;
very low available water
capacity.

Moderate: loose sandy
surface; moderate avail-
able water capacity in sur-
face layer.

Slight _.._ .. ____.._____..

Severe: strong slopes _...

Slight .. ...

Severe: seasonal water ta-
ble high.

Severe: loose sand ..____..

Severe: loose sand at sur-
face.

Severe: highly plastic; slow-
ly permeable.

Moderate: slowly permea-
able underlying layer; var-
iable surface textures.

Slight for WdA, WdB; mod-
erate for WaA, WaB:
loose loamy sand surface
layer has low available
water capacity.

highly plastic material.

Severe for playgrounds,
moderate for parks:
seasonal water table high.

Moderate:
slopes:

some steep

Severe for playgrounds:
moderate for parks: sea-
sonal water table high.

Severe: loose sand -_.._____

Moderate: loose sand at
"~ surface.
Moderate: highly plastic;

slowly permeable.

highly plastic material.

Severe: seasonal water ta-
ble high.

Severe: ironstone obstruc-
tion.

Slight: filter material may

be limited.

Slight: filter material may
be limited.?

Moderate: strong slopes;
filter material may be lim-
ited.?

Slight to moderate: plastic
substratum.®

Severe: seasonal water ta-
ble high.

Severe: filter material
limited.?

Severe: filter material lim-
ited.

Severe: highly plastic;

slowly permeable.

Severe: plastic, slowly
permeable underlying
layer.

Slight: filter material
may be limited.?
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SOIL SURVEY

TABLE 9.—Properties and limitations of soils

Soil features affecting
foundations for low

Soil type and map symbol
buildings

Disposal of septic effluent Landscape plants and lawns

Woodmansie sand: WeB, WeC.,

Woodmansie sand, firm substra-
tum: WgB.

Woodmansie sand, loamy sub-
stratum: WhB.

Shear strength good

Woodstown loamy sand: WKA,

Woodstown loamy sand; loamy
substratum: WIA,

Woodstown fine sandy loam:
WmA, WmB.

Woodstown fine sandy loam,
clayey substratum: WnA,
WnB.

of substratum good.

Seasonal water table moder-
ately high; shear strength

Seasonal water table moder-
ately high; shear strength
good to fair in substratum.

Moderate to severe: low
fertility; low available
water capacity; WeC
subject to water erosion.

Slight for WeB and WhB,
moderate for WgB, WeC:
careful design and instal-
lation may be needed be-
cause of variable firm
substratum; strong slopes
for WeC.

Moderate: seasonal water
table moderately high;
needs drainage.

Moderate: seasonal water
table moderately high.

Moderate: seasonal water
table moderately high.

Severe: seasonal water
table moderately high;
slowly permeable sub-
stratum.

! This material contains large amounts of glauconite that occur in sand-sized granules that break down to clay size with con-

tinued crushing and agitation.

Foundations for low buildings.—These are founda-
tions for residential and commercial buildings of three
stories or less that have a basement and low-load in-
dustrial buildings that are not subject to vibration.
Where there is no basement, the water table is less im-
portant than indicated in table 9. The soil features af-
fecting building foundations are listed for undisturbed
soil. Where the substratum is different from the sub-
soil, features of both are listed. Factors considered in
rating the soils are hazard of flooding, height of water
table, stability, shear strength, and slopes. The dis-
posal of septic tank efluent was not considered.

Disposal of septic effluent.—This disposal depends
on soil permeability at a depth of 30 inches, depth to
ground water, presence of ironstone, slope of the soil,
and overflow hazard. Because slopes are strong, Free-
hold fine sandy loam has moderate limitations for use
in disposal of septic effluent. This soil, however, can be
used for sewage disposal because other features are
favorable (fig. 26). It, like most soils in the county,
has a stratified substratum that helps to filter the sep-
tic effluent and reduce pollution of the ground water.
New Jersey law (14) requires a percolation test rate
of at least 1 inch in 40 minutes and that the bottom of
the disposal line be at least 4 feet above ground water.

The soil interpretations do not eliminate the need
for onsite percolation tests. However, this information
can assist the health authorities to determine for
which general areas additional information is required
on subsoil and ground water. Percolation tests made
during dry  seasons seldom indicate the seasonal
ground water hazard. Also, dry season tests may not
always reflect wet season rates, due to the difficulty of
obtaining adequate presaturation.

A slight rating means that few or no limitations are
caused by the percolation rate, ground water, over-
flow, and slope. Permitted under a rating of slight are

a few deep excavations of trenches to a more permea-
ble layer. These deep trenches, however, may cause a
pollution hazard to shallow wells dug in rapidly
permeable soils. Moderate limitations are those that
can be overcome by special design and construction
practices. Soils are rated moderate if they are moder-
ately well drained and have a level of ground water
that is moderately high (24 inches from surface) for
part of the winter but that normally can be lowered by
drainage. These soils must be drained deeply before
home construction begins. Slopes of 5 to 10 percent re-
quire special design and construction of the lines. Se-
vere limitations are caused by a percolation rate
slower than 1 inch in 40 minutes, a high water table
for more than half the year, an ironstone layer, slopes

——
e
\; A -,

T >

Figure 26—Installation of septic disposal lines on Freehold
fine sandy loam.
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Limitations of soil for—

Streets and parking lots Athletic fields

Parks and playgrounds Sanitary land fills

Slight for WeB, WgB,

Severe: very low fertility;
WhB; moderate for WeC:

low available water ca-

strong slopes; water ero- pacity.
sion hazard.
Severe: seasonal water Moderate: seasonal water

table moderately high;

table moderately high.
frost-action potential high.

Moderate for WkA, W1A :
seasonal water table mod-
erately high; severe for
WmA, WmB: high frost-
action potential.

Moderate: seasonal water
table moderately high.

Moderate for parks; severe
for playgrounds: loose
sand at surface.

Slight: filter material
may be limited.?

Slight __ .. ________________ Severe: seasonal water ta-
ble moderately high.
Slight ... ____________ Severe: seasonal water ta-

ble moderately high.

? Onsite investigations needed to determine conditions below 5 feet.

® Pollution hazard to shallow wells and streams.

of more than 10 percent, or susceptibility to stream
overflow.

Landscape plants and lawns.—Factors considered in
rating the soils are natural fertility, available water
capacity, slope, natural drainage, and the hazard of
stream overflow.

Streets and parking lots.—Ratings of soils are based
on natural drainage or depth to water table, slope,
hazard of stream overflow, permeability, and frost-ac-
tion potential. It is assumed that slowly permeable
soils and soils containing fluctuating levels of ground
water will require abnormally thick, coarse-textured
fill to eliminate frost heave.

Athletic fields.—The soils are rated according to
slope, natural drainage, natural fertility, available
water capacity, and the hazard of stream overflow. It
is assumed that the area is to be intensively used and
planted to grass. Additions of topsoil and fill are not
considered in the rating.

Parks and playgrounds.—The soils in areas used in-
tensively for parks and playgrounds are rated for
slope, natural drainage, natural fertility, available
water capacity, and texture of the surface soil. Limita-
tions to use of soils for golf courses are similar to
those for parks and playgrounds (fig. 27).

Limitations to use of soils in wet areas are reduced
if, before construction of houses begins, deep ditches
(fig. 28, top) are dug so that excavations for houses do
not fill with water (fig. 28, bottom).

Sanitary land fills.—This refers to trench disposal
of wastes that are regularly covered by soil. Soil
factors used in rating are natural drainage or height
of water table, soil texture, overflow hazard, presence
‘of ironstone, and slope. Soils with slight limitations
have no significant limitations to a depth of at least 5
feet. The seasonal high water table should not reach
the bottom of the fill and, if practical, the base of the

383-859 0O -71 -8

Figure 27.—Installing tile in Holmdel fine sandy loam next to a
golf green so that excess water is removed and golf carts do not
get stuck or damage the sod.

pit should be underlain by 6 to 8 feet of well-drained
soil. Detailed onsite investigations are needed to deter-
mine that the soil material and depth to water table
are satisfactory.

Formation and Classification of Soils

This section contains three main parts. The first
part discusses factors of soil formation as they relate
to the development of soils in Burlington County. The
second part describes important processes in the devel-
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Figure 28.—Top, deep ditch dug in Colemantown loam. The areas

in the right background are being prepared for home construc-

tion. Bottom, excavations in Fallsington fine sandy loam for a

basement. The site should ha:‘)e been drained before construction
egan.

opment of soil horizons. The third part explains how
the soils are clagsified according to the comprehensive
system used by the National Cooperative Soil Survey.

Formation of Soils

Five important factors have influenced the forma-
tion of soils and soil characteristics in Burlington
County. These factors are parent material, climate, re-
lief, biological activity, and time. A discussion of each
of these follows.

SOIL SURVEY

Parent material

Nearly all of the soils of Burlington County formed
from unconsolidated geologic strata or from reworked
unconsolidated material. Most of the older beds are
considered marine deposits. The more recent deposits
are believed to be of the Pleistocene (Ice) age (7). Al-
though the glaciers did not reach so far south as Bur-
lington County, melt water from the glaciers probably
covered nearly all of the county and mixed the mate-
rials of the older marine deposits. Rounded quartzose
gravel believed to be of Pleistocene age, can be found
in all parts of the county, including the highest eleva-
tions, or those of more than 200 feet. In extensive
areas this gravel is not abundant, but it is present in
small amounts.

During the Pleistocene age the climate of the county
was much colder than it is now, and the sea level fluc-
tuated greatly. This fluctuation probably caused the
formation of lakes that do not exist now. When the
water level was low, much erosion by wind and water
reworked the original soil deposits. Except for this
mixing, the soils of the county are closely related to
the parent material from which they formed. Marlton,
Kresson, and Colemantown soils generally formed on
geologic deposits that contain large amounts of glau-
conite. Keyport and Donlonton soils formed on
the Woodbury and Merchantville clay. Freehold, Col-
lington, Holmdel, and Adelphia soils formed on sandy
marine deposits containing glauconite. Westphalia,
Nixonton, and Pasquotank soils formed on the fine
sands of the Kirkwood Formation. Lakewood, Lake-
hurst, and Woodmansie soils formed from Cohansey
deposits. Table 10 shows the texture of the subsoil,
natural drainage, and other characteristics of the soil
series in the county.

Climate and relief

Climate and relief are so interrelated that they are
discussed together. The climatic changes during and
after the ice age had considerable effect on the soils of
Burlington County. Melt waters were responsible for
much erosion and mixing of soil materials. High winds
during this period were probably responsible for the
sand deposits on the south side of Rancocas Creek.

During the time that soils were forming, large
amounts of water covered the low areas of the county.
In the soils of these areas, accumulation of organic
matter is apparent in the dark surface horizon. Also,
the gray colors in the subsoil indicate that the iron ox-
ides could not form in the flooded areas. The soils that
formed high in the landscape generally were well
drained. Iron oxides formed freely in these soils.
Slopes in the county generally are not steep enough to
prevent soil horizons from forming. Although the
steep soils are thinner, clearly defined horizons are
present nearly everywhere.

Biological activity

Two different kinds of soils were formed in Burling-
ton County from the fine sand parent material of the
Kirkwood Formation. In North Hanover Township,
where a hardwood vegetation was over this formation,
the Westphalia, Nixonton, and Pasquotank soils devel-
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TABLE 10.—Soil series arranged according to texture of the subsoil and natural drainage

Excessively
drained

Well drained

Moderately
well drained

Somewhat
poorly drained

Poorly drained

Very poorly
‘drained

Texture of the subsoil *
and other soil
characteristics

Uniform colors,
dominantly
yellow to brown,
within a horizon
to a depth of 30
inches; sandy
texture

Uniform colors
of brown to
olive within a
horizon to a
depth of 30
inches; sandy
loam or more
clayey B
horizon

Uniform colors
within a horizon
to a depth of 20
inches; mottled
colors between
depths of 20
and 30 inches

Dark grayish-
brown surface
layer; mottled
colors of
distinctly paler
or olive colors
between depths
of 10 and 20
inches

Dark-gray
surface layer;
light-gray or
olive subsoil,
with or without
mottling

Nearly black
surface layer;
light-gray or
olive subsoil,
with or without
mottling

Sand or loamy sand sub-
soil:
Nonglauconitic
material—
Surface layer
bleached to depth
of 7 inches.

Surface layer
bleached to depth
of less than 7
inches.

Sandy loam to sandy clay
loam subsoil :
Nonglauconitic
material—
Surface layer
bleached to depth
of 7 inches.

Surface layer
bleached to depth
of less than 7
inches—

Sand, medium to
coarse.

Sand, uniformly
fine or very
fine.

Glauconitic material—
Moderate content ___

Low content where
surface layer is
thick.

Low content where
surface layer is
normal.

Clay loam subsoil :
Glauconitic material,
low content.

Sandy clay subsoil :
Glauconitic material,

Lakewood

{ Evesboro

Galestown

Woodmansie _ . _

Downer

{ Sassafras }

Westphalia ___

Collington .._.
Tinton

Freehold

Marlton

high content.

Lakehurst

Woodstown . __

Nixonton

Adelphia
Pemberton ____

Holmdel

Marlton

Lakehurst ____

Adelphia
Pemberton ____

Holmdel

Donlonton

Kresson

Fallsington ...

Pasquotank __.

Shrewsbury ..

Colemantown . _

Berryland.

Pocomoke.

! Textures of subsoil listed in order of increasing clay content.

oped. In Evesham and Medford Townships, from near
Kresson to Medford Lakes, the vegetation is mostly
pines and the soils that formed are in the Lakewood,

Lakehurst, Atsion, and Berryland series.

The bleaching of the surface layer in the Lakewood,
Lakehurst, and Woodmansie soils was primarily
caused by the effects of the needles, branches, bark,
and roots of pines. Pitch pine seems to induce bleach-

? Variation from normal because of glauconitic content.

ing more than Virginia pine. The difference in bleach-
ing may be partly because fires are more frequent in
areas where pitch pine is more abundant than Vir-

ginia pine. It is possible that some soils in the county

have been changed from Westphalia to Lakewood be-
cause wildfires converted the forest from hardwoods
to pines. Pitch pine is more likely than hardwoods to
resist fires.
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Time

Except for soils formed over limy sand, most soils in
the county are old enough to have been so thoroughly
leached of the more soluble bases that they are either
extremely acid or very strongly acid.

Considerably more time is required for the fine clay
particles to move from the surface layer to the subsoil
than is required for leaching. The subsoil in Gales-
town soils, which are among the youngest soils in Bur-
lington County, is very weakly developed, and it con-
tains only 3 to 5 percent more clay than the surface
layer. The Sassafras soils that developed on the next
older river terrace have 10 to 15 percent more clay in
the subsoil than in the surface layer. The clay content
of the subsoil is also related to the clay content of the
parent material. The subsoil of the Keyport soils has a
high content of clay because these soils formed from
parent material containing large amounts of clay. But
movement of clay is also indicated in Keyport soils,
for the surface layer contains much less clay than the
underlying layers.

Although the oldest geologic deposits in the county
date back as much as 150 million years, the age of the
soils formed on them is much less. Melt waters from
the glaciers covered all of these old geologic deposits,
and, except on the steepest slopes, spread mixed sandy
material on them.

Development of Soil Horizons

In most places soil development begins by the
weathering of rock or parent material to reduce it to
smaller particles. In the Coastal Plain this process
took place before the marine or melt-water deposits
were laid down; consequently, chemical weathering
and clay mineral formation are more important than
the weathering of rock or parent material. Processes
common to soils of the Coastal Plain are freezing and
thawing, wetting and drying, heating and cooling,
shrinking and swelling, and breaking particles into
smaller sizes. These processes are responsible for soil
structure development, especially the shrinking and
swelling common to clayey soils (fig. 29).

In the Coastal Plain the processes of soil formation .

most responsible for developing horizons are (1) accu-
mulation of organic matter, (2) leaching of carbonates
and §alts more soluble than calcium carbonates, (8)
chemical weathering of the primary materials of the
parent material into silicate clay minerals, (4) trans-
location of the silicate clay minerals and probably of
some silt-size particles from one horizon to another,
and (5) oxidation, reduction, hydrolysis, hydration
and other chemical changes, and the transfer of iron.
In_ most soils several or all of these processes are oper-
ating at the same time. A minimum of horizon differ-
en%es occur in young alluvial soils and in very sandy
soils.

The newly manmade soils dredged from the river
have the least accumulation of organic matter in the
surface layer. Sandy soils, such as the Evesboro, Klej,
Lakgwood, and Lakehurst, have accumulations of or-
ganic matter that are less than 1 percent. Freehold,
Collington, and other finer textured, well-drained soils

SOIL SURVEY

Figure 29.—Shrink-swell processes assist in the formation of the
soil structure of Colemantown loam. Cracks in clayey soil greatly
increase permeability.

have 1 to 4 percent. The Pocomoke, Keansburg, and
other very poorly drained soils have 5 to 10 percent
accumulations of organic matter in the surface layer.

Except for the tidal marsh and soils formed over
limy sand, leaching of carbonates has been so severe in
all soils that they are naturally extremely acid or
very strongly acid. Heavy liming of the farmed fields
has changed these soils to a depth of 3 to 4 feet (26).

Results of chemical weathering are shown by the
Marlton and Kresson soils that have silicate clay min-
erals strongly expressed in the sandy clay subsoil.
These soils formed over friable and granular highly
glauconitic deposits. Although the material in these
deposits is mostly sand-sized, it has many of the prop-
erties of clay (21), such as high exchange capacity
and high available water capacity.

Translocation of the clay minerals from one layer to
another occurs in Collington and Sassafras soils. They
have 10 to 15 percent more clay in the subsoil than in
either the surface soil or the underlying layers.

Various chemical changes and iron transfer are
common to many soils of Burlington County. The ef-
fects of oxidation and iron transfer are probably most
striking in the Woodmansie soils, which have a
strongly bleached gray surface layer and a yellowish-
brown subsoil. In places where the subsoil is a finer
texture than the surface soil, a Bh horizon develops
that contains organic matter and possibly iron. In
most places this Bh horizon does not occur in the
Woodmansie soils. .

Iron is transferred in the wet soils where iron is
segregated in the mottles. Iron concretions commonly
are in the Klej and Lakehurst soils, and iron slabs sev-
eral inches thick form in Shrewsbury fine sandy loam,
ironstone variant. Iron is reduced in soils that are wet
for long periods. Most soils of this kind are gray be-
cause the iron is reduced instead of being oxidized. Ex-
amples are Fallsington and Pocomoke soils, which
have a gray subsoil. - :



Classification of the Soils

Soils are classified so that we may more easily re-
member their characteristics. Classification enables us
to assemble knowledge about soils, to see their rela-
tionship to one another and to the whole environment,
and to develop principles that help us to understand
their behavior and their response to management and
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manipulation. First through classification, and then by

use of soil maps, we can apply our knowledge of soils
to specific tracts or parcels of land.

Soils are placed in narrow categories that are used
in detailed soil surveys so that knowledge about the
soils can be organized and applied in managing farms,
fields, and woodland; in developing communities; in
engineering work; and in many other ways. Soils are

TABLE 11.—Soil series classified according to current system of classifica-
tion and the 1938 system with later revisions

Current system

1938 classification
(with later revisions)

Series
Family Subgroup Order Great soil group
Adelphia __._. Fine-loamy, mixed, mesic .._| Aquic Hapludults ___________ Ultisols _._._. Gray-Brown Podzolic intergrading
. to Red-Yellow Podzolic soils.
Atsion .. __. Sandy, siliceous, mesic ___._ Aeric Haplaquods _..._____._ Spodosols _.__| Ground water Podzols.
Berryland ' ____| Sandy, siliceous, mesic ___.. Typic Haplaquods __________. Spodosols _.__| Ground water Podzols.
Colemantown __| Clayey, glauconitic, mesic __ | Typic Ochraquults _________._ Ultisols _____ Low-Humic Gley soils.
Collington __._| Fine-loamy, mixed, mesic ... | Typic Hapludults ____.______ Ultisols ..... Gray-Brown Podzolic intergrading
- to Red-Yellow Podzolic soils.
Donlonton ....| Clayey,! mixed, mesic _____._ Aquic Hapludults ___________ Ultisols _.__. Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils.
Dovwnmer ______. Coarse-loamy, siliceous, Typic Hapludults ______.____ Ultisols _.___ Gray-Brown Podzolic intergrading
- mesie. to Red-Yellow Podzolic soils.
Evesboro __.__ Mesic, coated ... .. _______ Typic Quartzipsamments __.. [Entisols _____ Regosols.
Fallsington _._| Fine-loamy,' siliceous, mesic. | Typic Ochraquults® _______. Ultisols -.__. Low-Humic Gley soils. .
Freehold _._.__ Fine-loamy,' mixed, mesic __ | Typic Hapludults ___.______._ Ultisols _..___ Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils.
Galestown ____| Sandy, siliceous, mesic _____ Psammentic Hapludults ____. Ultisols _____ Sols Bruns Acides. .
Holmdel _.____ Fine-loamy," mixed, mesic __|Aquic Hapludults . __._____. Ultisols ..__: Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils.
Keansburg _.___| Fine-loamy,’ mixed, mesic ._|Typic Umbraquults __.______ Ultisols ... Humic Gley soils, .
Keyport _.__.. Clayey,’ mixed, mesic _.____ Aquic Hapludults .___.______ Ultisols .___._ Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils.
Klej . _____._. Mesie, coated ___ ... ________ Aquic Quartzipsamments ____ [Entisols ____._ Regosols. . o
Kresson .. _.. Clayey, glauconitic, mesic __| Aquic Hapludults __________. Ultisols ... Gray-Brown Podzolic intergrading
to Low-Humic Gley soils.
Lakehurst ____| Mesie, coated ___._________ Aquodic Quartzipsamments __| Entisols* ____.| Podzols. .
Lakewood .._._. Mesic, coated ___ __________ Spodic Quartzipsamments __. | Entisols* ____| Podzols. . .
Marlton ______ Clayey, glauconitic, mesic __|Typic Hapludults _.________ Ultisols __... Gray-Brown Podzolic intergrading
i to Red-Yellow Podzolic soils.
Nixonton _____ Coarse-silty,® mixed, Typic Dystrochrepts® _____.. Inceptisols ___| Gray-Brown Podzolic intergrading
thermic.’ to Regosols. . i
Pasquotank __._ Coa}fse-silty,‘ mixed, acid, |Typic Haplaquepts __._____. Inceptisols _.. | Low-Humic Gley soils.
thermie.
Pemberton __._| Loamy, mixed, mesic _______ Arenic Hapludults __._____.__ Ultisols ..._. Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils.
Pocomoke _____ Coz%lrse—loasmy, siliceous, Typic Umbraquults . _______ Ultisols -____ Humic Gley soils.
thermic.
Sassafras _____ Fine-loamy,' siliceous, mesic_ | Typic Hapludults __.____.____ Ultisols . ... Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils.
Shrewsbury _._| Fine-loamy,! mixed, mesic __| Typic Ochraquults .. ______._ Ultisols ___._ Low-Humic Gley soils. .
Tinton __.____._ Loamy, mixed, mesic ___.__ Arenic Hapludults .______.__ Ultisols _.__. Gray-Brown Podzolic intergrading
to Red-Yellow Podzolic soils,
Westphalia ___| Coarse-loamy, silicecus, Qchreptic Hapludults® ______ Ultisols ..._. Gray-Brown Podzolic interg;admg
mesic. to Red-Yellow Podzolic soils.
Woodmansie .| Coarse-loamy, siliceous, Typic Hapludults _________._ Ultisols ..._.. Podzols.
mesic. -
Woodstown ___| Fine-loamy,’ siliceous, mesic. | Aquic Hapludults .._.._._.____ Ultisols _.___ Gray-Brown Podzolic intergrading

to Red-Yellow Podzolic soils.

*Clay content -of the clay-enriched horizon locally low in

places.

? Locally, either a low color value or a high chroma makes

these soils aeric instead of typic.

* *Soil temperatures a few degrees lower than 59° F. at depth

of 20 inches, the normal limit.

* Lakehurst and Lakewood soils have a well-developed bleached
horizon, but the horizon of organic matter and aluminum ac-

Hapludults.

cumulation is so thin and discontinuous that pedon classifica-
tions are Entisols in as many places as they are Spodosols.
® Silt content locally low. )
® Locally soils have clay-enriched horizons and qualify as

"Locally soils have clay-enriched horizons thicker than 10
inches and are typic Hapludults.
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placed in broad classes to facilitate study and compari-
son in large areas, such as counties, States, and conti-
nents.

Two systems of classifying soils have been used in
the United States in recent years. The older system
was adopted in 1938 (8) and later revised (22). The
system (19, 25) currently used was adapted for gen-
eral use within the National Cooperative Soil Survey
by the Soil Conservation Service in 1965. The current
system is under continual study. Readers, therefore,
interested in development of the current system
should search the latest literature available.

Under the current classification system all soils are
placed in six categories. Beginning with the broadest
and most inclusive, the categories are order, suborder,
great group, subgroup, family, and series. In table 11
each series of Burlington County is placed in the fam-
ily, subgroup, and order of the current system and in
the great soil group of the 1938 system. Because the
current system is new and is still changing, the classi-
fication of the soils in table 11 is tentative.

ORDER: Although 10 orders are recognized in the
broadest category of the new classification system, only
4 are represented in Burlington County. These are the
Erlltisols, the Inceptisols, the Spodosols, and the Ulti-
sols.

Entisols are mineral soils that have been modified
only slightly from the geologic material in which they
formed. In Burlington County the principal modifica-
tion is a weakly developed A1l horizon. Evesboro and
Klej soils are in this order. Lakewood soils are classi-
fied as Entisols in the subgroup Spodic Quartzipsam-
ments, because they have a strongly bleached horizon
but lack consistent spodic horizons.

Inceptisols (from the Latin inceptum, or beginning)
are mineral soils in which horizons have started to de-
velop. The Nixonton and Pasquotank series are in this
order, though in Burlington County the soils in both
series have a subsoil that qualifies as a clay enriched
horizon.

Spodosols (from the Greek spodos, meaning wood
ash) are soils that have, generally below the surface
horizon, a horizon in which organic matter and alumi-
num, with or without iron, have accumulated. This
material has high exchange capacity, large surface
area, and high moisture retention. In Burlington
County this horizon contains a large amount of free
sesquioxides and organic carbon. The Atsion, and Ber-
ryland series are Spodosols.

Ultisols (from the Latin wultimus, or last) are
strongly weathered or strongly developed soils that
commonly represent advanced stages in soil formation.
These are the most common soils in Burlington
County. They range from well drained to very poorly
drained.

SUBORDER: Each order is subdivided into suborders
on the basis of genetic similarity. The suborders main-
ly reflect waterlogging or soil differences resulting
from climate or vegetation. Suborders represented in
the county are Udults, Aquults, Aquods, Psamments,

Orthods, Ochrepts, and Aquepts. They are not shown -

separately in table 11, because they are the last part of
the last word of the subgroup.
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GREAT GROUP: Suborders are separated into great
groups on the basis of uniformity in the kinds and
sequences of major soil horizons and features of those
horizons. The horizons used to make separations are
those in which clay, iron, or humus has accumulated,
or those that have pans interfering with growth of
roots and movement of water. The features used are
self-mulching properties of clay, soil temperature, maj-
or differences in chemical composition (mainly calcium,
magnesium, sodium, and potassium), and the like. The
great group is not shown in table 11, because it is the
last word in the name of each subgroup.

SUBGROUP: Great groups are subdivided into sub-
groups, one of which represents the central (typic)
segment of the group. The other subgroups, called inter-
grades, have properties of one group and also one or
more properties of another great group, suborder, or
order. The names of the subgroup are derived by plac-
ing one or more adjectives before the name of the great
group (a Typic Hapludult).

The Typic Hapludults are well drained and moder-
ately well drained soils. They include the Marlton
soils, which intergrade to the Aquic subgroup. They
also include Woodmansie soils, which generally have a
strongly developed bleached horizon and a clay-en-
riched horizon but, in most places, lack an illuvial ho-
rizon in which large amounts of organic matter or al-
luvium have accumulated. : ‘

Galestown soils are in the Psammentic Hapludult
subgroup. In Burlington County, however, a sandy
surface layer more than 20 inches deep gives these
soils some features of Arents.

General Information About the County

This section contains information about the climate,
water supply, and the development of farming in Bur-
lington County.

Climate *

Burlington County, though humid and temperate,
has a continental climate. Except in the extreme
southeastern corner, there is little influence from the
ocean. Temperature and precipitation data for the
county are given in table 12.

Summer temperatures seldom exceed 100° F., but
they are frequently in the middle or upper 90’s. Win-
ter temperatures generally are not below 65° for long
periods, but they are so low that drainage tile must be
placed below a depth of 30 inches for protection
against freezing. The ground normally is not frozen
throughout the winter.

The average annual precipitation is about 44 inches,
and the monthly averages in table 12 show that pre-
cipitation is well distributed throughout the year.
Nearly every year, however, there are periods when
rainfall is not enough for high-value crops. In recent
years the irrigated acreage has increased, especially
during the drought of 1961-1966. Rainfall is heaviest
during July and August. Much of the rainfall in sum-

‘By DoNaALp V. DUNLAP, State Climatologist, Environmental
Science Services Administration, U.S. Department of Commerce.
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TABLE 12.—Temperature and precipitation

[All data from 3 miles east of Pemberton, Burlington County]

Temperature (°F.) Precipitation
Two 1years ig 10 wi}lhhave Days Average
at least 4 days wit One year in 10 will with depth of
Average Average| Maximum | Minimum have— snow Snow on
Month daily daily temper- temper- Average cover days
maximum | minimum ature ature total of 1 with
equal to equal to Less More inch or snow
or higher or lower than— than— more cover
than— than—
Inches Inches Inches Number Inches
January ._____.__._. 43 26 60 6 3.3 1.6 5.6 6 b
February __..._._.._ 44 25 61 7 2.9 1.6 4.6 b 6
March .. _.__..__.__ 52 31 70 18 3.8 1.9 5.6 2 4
April . ___ ... 64 40 81 25 3.6 1.6 b.b 0 0
May ... _______ 76 50 88 33 3.6 1.0 6.4 0 0
June _._____._____ 83 59 94 45 3.6 1.7 6.4 0 0
July - ... 87 64 96 52 4.5 1.7 8.2 0 0
August .__________ 85 62 23 48 4.9 1.7 8.6 0 0
September __.____. 79 L15) 91 40 3.9 1.0 8.7 0 0
October .. _._.__..__ 69 45 82 30 3.1 1.3 5.8 0 0
November _. _.____. 57 36 72 22 3.6 1.4 6.0 *) 1
December _________ 45 26 62 9 3.1 14 5.6 3 4
Year . __.______ 65 43 197 f-1 43.6 34.6 51.2 16 5

* Less than 0.5 day.
? Average annual highest maximum.
* Average annual lowest minimum,

mer comes as thunderstorms, of which there are about
28 annually. Occasionally rainfall is intense. It may
- reach a maximum of 2.0 inches in 1 hour, 5.0 inches in
a 24-hour period, and from 9 to 13 inches in a month.
Rainfall during winter frequently warms the soils
enough to thaw them, but heavy rainfall on partly
thawed soils is very erosive. Hail does not occur fre-
quently, but at times it destroys high-value crops.
Records of the weather bureau stations at Trenton,
Atlantic City, and Philadelphia show a large number
of cloudy days each year. An average of 154 days are
cloudy, 111 days are partly cloudy, and 100 days are
clear. It rains or snows on about 117 days per year,
and an average of 6 days per year have an inch or
more of snowfall. :
Winds affect crop production in the county. Most of

the wind blows from the northwest. The critical pe-
riod for soil blowing is from November to April. On
the average, duration and velocity of the wind are
greatest in March. By the end of March, cover crops
have been plowed down in fields that are to be used for
early crops. Sand blown by high winds cuts young
corn and similar unprotected plants. High winds also
reyilove organic matter, a valuable part of very sandy
soils.

The length of the growing season in the county is
about 160 days. The average date of the last killing
frost in spring is May 1, and that of the first in fall
is October 8. Probabilities for the last damaging
cold temperature in spring and the first in fall are
listed in table 18.

TABLE 13.— Probabilities of last freezing temperatures in spring and first in fall
[All data from Indian Mills, Burlington County, New Jersey]

Dates for given probability and temperature
Probability 16° F. 20° F. 24° F. 28° F. 82° F.
or lower or lower or lower or lower or lower
Spring:
1 year in 10 later than ______________ March 22 April 7 April 18 May 4 May 14
2 years in 10 later than _____._______ March 18 March 31 April 12 April 28 May 9
- l15 years in 10 later than _____________ March 9 March 20 April 2 April 19 May 1
all: :
1 year in 10 earlier than _____________ November 18 | November 2 October 14 October 6 September 28
2 years in 10 earlier than _._____.__._ November 23 November 8 October 20 October 12 October 3
b years in 10 earlier than ___.________ December 1 November 17 October 31 October 21 October 8
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Water Supply

Because most of the water used by industry, towns,
and cities comes from underground water-bearing
strata, it is important that the soils keep supplying
these strata from the excess rainfall. Sandy soils
transmit water readily to these strata, but clay soils
transmit little water.

In some parts of the county, community develop-
ment is rapidly spreading in some areas of permeable
soils. Good recharge areas are being roofed over,
paved, or compacted by bulldozers. Some planning is
needed to insure that rainfall in sufficient amounts is
transmitted to the underground layers.

Soil associations 2, 5, and 6, which are shown on the
general soil map at the back of this survey, have se-
vere limitations as transmitters of water. Soils in as-
sociations 2 and 6 are primarily slowly permeable be-
cause they are mostly clay loam or sandy clay in the
upper 2 to 8 feet. Soils in association 5 are underlain
by clay beds through which water passes slowly.

In the other associations the soils are permeable,
- though underlying clay layers occur in spots. These
clay layers generally are local in extent. Soil associa-
tion 10 consists mostly of rapidly permeable soils and
could well serve as an area to spread waste water.

Because it is more efficient to store water under-
ground than in impoundments, large impoundments
are few in the county. Impoundments for runoff from
flash floods, however, were created from the irrigation
ponds when Willingboro was built. Several dug ponds
were connected by pipes that discharged water from
storm sewers into these ponds. This permits water to
percolate to underground strata rather than to dis-
charge immediately into the Delaware River.

In soil associations 4, 7, and 12, hundreds of dug
ponds serve as sources of water for irrigation and for
wildlife habitats, and some of them are recreation
ponds. These dug ponds are less abundant in associa-
tions 5, 6, 8, and 10.

Development of Farming

The settlers exported considerable lumber as they
cleared the land for crops. After enough land was
cleared to produce needed food, tobacco, flax, and
other crops were grown extensively for export. The
large farms were adjacent to settlements along the
Delaware River.

In the interior of the county, the early iron furnaces
and forges consumed wood in charcoal form as fast as
the trees grew. Much of the acreage that produced
these trees was cleared for crops. But yields of grain,
hay, and fruit were so low that these crops were aban-
doned. The numerous forest fires halted many at-
tempts at community development.

A substantial cranberry industry was established in
the pine barrens by 1860. Later many of the small,
less productive bogs, and those lacking sufficient water
for frost protection and water harvesting, were aban-
doned. When water harvesting, was introduced, how-
ever, interest in cranberry production was renewed.

The blueberry industry started in the United States
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Figure 30.—Special irrigated crops such as sod are worth far
more per acre than crops formerly grown on this farm. The
soil is Colemantown loam.

when highbush blueberries were improved so that
they produced large fruit. At first wild plants were
transplanted in the fields, and soon these plants were
reproduced by rooted cuttings. Crossbreeding and hy-
bridizing later produced better plants. In Burlington
County highbush blueberries are grown on a large
acreage. Blueberry farming has not been affected by
the recent rapid expansion of residential, industrial,
and commercial sites, though this expansion has re-
duced nearly all other kind of farming in the county.

According to the Census of Agriculture, tree fruits,
including apples, peaches, and pears, and nuts and
grapes were grown on 12,383 acres in 1930, but by
1964, the area of these crops had decreased to 2,840
acres. :

Dairy farms also have decreased rapidly. Since
many farms have consolidated, milk production and
the number of cows have decreased less rapidly than
the number of dairy farms.

Although farm acreage is steadily decreasing, the
value of farm products remains about the same. The
farms generally are more productive, and more crops
of high value are grown (fig. 30).
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as erumbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Available moisture capacity. The capacity of a soil to hold water
in a form available to plants. It is commonly defined as the
difference between the amount of soil water at field capacity
and the amount at wilting point. It is expressed as inches of
water per inch of soil.

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, soil
material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent silt.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

Friable.—When moist, erushes easily under gentle pressure
between thumb and forefinger and can be pressed to-
gether into a lump.

Firm.—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull
free from other material,

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains
under very slight pressure. .

Cemented—Hard and brittle; little affected by moistening.

Glauconite. A dark-green mineral, essentially a potassium iron
silicate, that occurs in greensand.

Gravel. Small rock fragments ranging in size from 2 millime-
ters (0.079 inch) to 80 millimeters (about 3 inches).

Great soil group. A broad group of soils having internal soil
characteristics in common,

Greensand. A sedimentary deposit that containg various a-
mounts of glauconite. The texture of the deposit ranges
from sand to clay.

Horizon, soil. A layer of soil, approximately parallel to the
surface, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil, This layer consists of decaying plant resi-
dues.

A horizon.—The mineral horizon at the surface or just be-
low an O horizon. This horizon is the one in which living
organisms are most active and therefore is marked by the
accumulation of humus. The horizon may have lost one
or more of soluble salts, clay, and sesquioxides (iron and
aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon. The B horizon also has
distinctive characteristics caused by (1) accumulation of
clay, sesquioxides, humus, or some combination of these;
(2) by prismatic or blocky structure; (3) by redder or
stronger colors than the A horizon; or (4) by some
combination of these. Combined A and B horizons are
usually called the solum, or true soil. If a soil lacks a B
horizon, the A horizon alone is the solum.

C horizon—The weathered rock material immediately be-
neath the solum. In most soils this material is presumed
to be like that from which the overlying horizons were
formed. If the material is known to be different from
that in the solum, a Roman numeral precedes the letter

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath
an A or B horizon.

Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state. In engineering, a high liquid
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limit indicates that the soil has a high content of clay and a
low capacity for supporting loads.

Morphology, soil. The physical makeup of the soil, including
the texture, structure, porosity, consistence, color, and
other physical, mineralogical, and biological properties of
the various horizons, and their thickness and arrangement
in the soil profile.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are
as follows: Abundance—few, common, and many; size—
fine, medium, and coarse; and contrast—faint, distinct,
and prominent. The size measurements are these: fine,
less than 6 millimeters (about 0.2 inch) in diameter along
the greatest dimension; medium, ranging from 5 millime-
ters to 15 millimeters (about 0.2 to 0.6 inch) in diameter
along the greatest dimension; and coarse, more than 15
millimeters (about 0.6 inch) in diameter along the greatest
dimension.

Natural soil drainage. Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed
to altered drainage, which is commonly the result of arti-
ficial drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of drainage
outlets. Seven different classes of natural soil drainage are
recognized.

Excessively drained soils are commonly very porous and rap-
idly permeable and have a low available water capacity.

Somewhat excessively drained soils are also very permeable
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well- drained soils commonly have a slowly per-
meable layer in or immediately beneath the solum. They
have uniform color in the A and upper B horizons and
have mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and in Podzolic soils commonly
have mottlings below 6 to 16 inches, in the lower A hori-
zon and in the B and C horizons.

Poorly drained soils are wet for long periods and are light
gray and generally mottled from the surface downward,
al@;lough mottling may be absent or nearly so in some
soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray
or light gray, with or without mottling, in the deeper
parts of the profile.

Organic matter (content). Ratings used in this report have the
following limits:. Very low-—less than 1 percent by vol-
ume; low—1 to 2 percent; moderate—2 to 4 percent; and
high—more than 4 percent.

Parent material, soil. The unconsolidated mass of rock mater-
ial (or peat) from which the soil is formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Percolation. The downward movement of water in a wet soil,
generally expressed in minutes per inch. Percolation tests
also include lateral movement of water.

Permeability. The quality of a soil horizon that enables water-

or air to move through it. Terms used to describe vermea-
bility are as follows: very slow, slow, moderately slow,
moderate, moderately rapid, rapid, and very rapid.

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range of moisture content
within which the soil remains plastic.

Plastic limit. The moisture content at which a soil changes
from a semisolid to a plastic state.

Profile, soil. A vertical section of the soil through all its hori-
zons and extending into the parent material.

Quartzose. A term applied to material that is composed main-
ly of quartz but also contains other minerals.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline.
An acid, or “sour,” soil is one that gives an acid reaction:
an alkaline soil is one that is alkaline in reaction. In words,
the degrees of acidity or alkalinity are expressed thus:
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pH pH
Extremely acid .._ Below 4.5 Neutral. ... ____. 6.6 to 7.3
Very strongly acid -4.5 to 50  Mildly alkaline .._7.4 to 7.8
Strongly acid..__._ 5.1 to 5.5 Moderately alkaline_7.9 to 8.4
Medium acid .- ... 5.5 to 6.0 Strongly alkaline._._8.5 to 9.0
Slightly acid...__. 6.1 to 6.5 Very strongly

alkaline _.._ 9.1 and higher

Runoff. Surface drainage of rain or melted snow.

Sand. Individual rock or mineral fragments in soils having di-
ameters ranging from 0.06 to 2.0 millimeters. Most sand
grains consist of quartz, but they may be any mineral com-
position. The textural class name of any soil that contains
85 percent or more sand and not more than 10 percent clay.

Series, soil. A group of soils developed from a particular type
of parent material and having genetic horizons that, ex-
cept for texture of the surface layer, are similar in differ-
entiating characteristics and in arrangement in the profile.

Silt. Individual mineral particles in a soil that range in diam-
eter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). Soil of the
gilt textural class is 80 percent or more silt and less than
12 percent clay.

Solum. The upper part of a soil profile, above the parent ma-
terial, in which the processes of soil formation are active.
The solum in mature soil includes the A and B horizons.
Generally, the characteristics of the material in these hori-
zons are unlike those of the underlying material. The liv-
ing roots and other plant and animal life characteristic of
the soil are largely confined to the solum. .

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-

joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The
principal forms of soil structure are—platy (laminated),
prismatic (vertical axis of aggregates longer than horizon-
tal), columnar (prisms with rounded tops), blocky (angu-
lar or subangular), and granular. Structureless soils are
(1) single grain (each grain by itself, as in dune sand)
or (2) massive (the particles adhering together without
any regular cleavage, as in many claypans and hardpans).

Subsoeil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically the part of the soil below the solum.

Surface soil. The soil ordinarily moved .in tillage, or its equiv-
alent in uncultivated soil, about 5 to 8 inches in thickness.
The plowed layer. : .

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to_the contour. The
terrace intercepts surplus runoff so that it may soak into
soil or flow slowly to a prepared outlet without harm.
Terraces in fields are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod. .

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream
terraces are frequently called second bottoms, as contrast-
ed to flood plains, and are seldom subject to overflow.
Marine terraces were deposited by the sea and are general-
ly wide. .

Texture, soil. The relative proportions of sand, silt, and cla:y
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sendy loam, loam, silt loam, silt, sandy clay .
loam, clay loam, silty clay loam, sandy clay, silty clay,
and clay. The sand, loamy sand, and sandy loam classes
may be further divided by specifying “coarse,” “fine,” or
“very fine.” . :

Topsoil. A presumed fertile soil or soil material, or one that
responds to fertilization, ordinarily rich in organic mat-
ter, used to topdress roadbanks, lawns, and gardens.

Water table. The upper surface of ground water, or that level

" below which the soil is seasonally saturated with water. 1t
does not refer to the temporary saturation level during and
immediately following rains and thaws. A high water table
is 1 foot or less from the surface; moderately high is 1 to
2 feet from the surface.

Water table, perched. The water table of a saturated layer of
soil which is separated from an underlying saturated layer
by an unsaturated layer.



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the
soil series to which the mapping unit belongs. The suitability of the soils for use as cropland is
discussed in the soil descriptions. The capability classification is discussed on pages 54 through 56.
For information on use of soils for woodland, see section beginning on page 56, including table 4,
page 58. Other information is given in tables as follows:

Acreage and extent, table 1, page 8. Engineering uses of soils, tables 6, 7, and 8,
Estimated yields, table 2, page 53. pages 66 through 99.
Use of soils for wildlife, table 5, Limitations of soils for recreational and
page 62, community developments, table 9, page 102,
Described Woodland

Map on Capability suitability
symbol Mapping unit page unit group
AaA  Adelphia fine sandy loam, O to 2 percent slopeg=~r--==--= 10 ITw-14 2wl
AaB  Adelphia fine sandy loam, 2 to 5 percent slopeg~=====-=- 10 ITw-14 2wl
AcA  Adelphia fine sandy loam, clayey substratum, 0 to 2

percent slopegs=--===-----=ee---moceccsmoocccmcas-ooooss 10 ITw-14 2wl
AcB  Adelphia fine sandy loam, clayey substratum, 2 to 5

percent slopeg=====-~c-m-s-scccssmccmeccooomca-co-ocos 10 ITw-14 2wl
AhA  Adelphia loam, O to 2 percent slopes==-===--===-====<=-= 10 IIw-13 2wl
Ak Adelphia.sandy clay loam, truncated=---=====-======-cc--= 10 ITw=13 2wl
AnA  Adelphia fine sandy loam, glauconitic variant, 0 to 2

percent slopes====-=-=m--sscemccomemceonomosoocoonouss 11 ITw-14 2wl
AnB  Adelphia fine sandy loam, glauconitic variant, 2 to 5

percent slopeg==--===~ec--cecmcmcorecccosooonoococnoo= 11 ITw-14 2wl
Ao Alluvial land, loamy=~==<===-=s=---==-=e----c-ucocccmococoo 11 VIw-28 1wl
Ap Alluvial land, sandy=====-==-=meccecc=--csmoco-ccoosono~os 12 VIiw-28 3wl
At Atsion sand=====---=---s---csocsecececaccomoooocmosmososos 13 Vw=22 3wl
Au Atsion sand, loamy substratum==-=-===<==------csccs=cceo-o 13 Vw=22 3wl
Av Atsion fine sand----=--==--ec--s-s-ece-cesccmcoaseconoe= 13 Vw=22 3wl
Aw Atsion fine sand, loamy substratum=-=-=--===----===-cca==- 13 Vw=22 3wl
Bp Berryland sand--=--=--e--s-cc--so-omemeccomomoncamoonooo 15 Yw=26 3wl
Bt Berrvland fine sand---=--==-~--=--s-esmc--ccc-som—coso-o 15 Vw=26 3wl
Bu Berryland mucky sand-=====~=-=s--esecc-ccmco—conmoosocnae- 15 Vw=26 3wl
Cm Colemantown loam=========<=-=s~ecemse-mccscomooooooonooo 16 I1Iw=-20 3w2
CnA Collington fine sandy loam, 0 to 2 percent slopes==-==-= 17 I-5 lol
CnB Collington fine sandy loam, 2 to 5 percent slopes-=----< 17 IIe=5 lol
CnC Collington fine sandy loam, 5 to 10 percent slopes-==~==~-= 17 IIIe-5 lol
CoA. Collington loam, O to 2 percent slopes-========m=====c==< 17 1-4 lol
CoB Collington loam, 2 to 5 percent slopes-===-========mu==- 17 Ile~4 lol
DeB Donlonton fine sandy loam, O to 3 percent slopes=--=---- 18 ITw=12 2wl
D1A Donlonton loam, O to 3 percent slopes======-=r======-c-=- 18 IIw-11 2wl
DoA Downer loamy sand, O to 2 percent slopes================ 19 IIs=-6 301
DoB Downer loamy sand, 2 to 5 percent slopes===-==========-=== 19 IIs~6 30l
DoC Downer loamy sand, 5 to 10 percent slopeg==-============ 19 I1Te-6 30l
DpB  Downer loamy sand, gravelly substratum, O to 5 percent

slopeg=====w=-moum==== ettt el ettt bbbttt 19 IIs=6 30l
DrA Downer loamy sand, loamy substratum, O to 2 percent

slopeg===-===-m-msccmmcesc e mcsn s s s o s me e mm o na 19 IIs=6 301
DsB  Downer sandy loam, truncated, O to 5 percent slopes-==--= 20 I1Ie-6 301
EvB Evesboro sand, 0 to 5 percent slopeg======-=====c=====c= 20 VIiis=~7 3s1
EvC Evesboro sand, 5 to 10 percent slopes=--========-s-c~c=-~- 20 Vils~7 3sl
EwB. Evesboro sand, loamy substratum, O to 5 percent slopes=- 20 IVs=7 3sl
EyB Evesboro fine sand, 0 to 5 percent slopeg--==-====~===== 20 IVs=-7 3s1
Fa Fallsington fine sandy loam=======c=-=<cc-so-scacccnce=o- 21 IITw-21 3w2
Fc Fallsington fine sandy loam, clayey substratum==-=~===-- 21 IIIw-21 3w2
FfA  Freehold fine sandy loam, O to 2 percent slopes=======-== 22 I-5 lol
FfB  Freehold fine sandy loam, 2 to 5 percent slopes=======-- 22 IIe=5 lol
FfC  Freehold fine sandy loam, 5 to 10 percent slopeg======-= 23 IIIe=5 lol
FfD  Freehold fine sandy loam, 10 to 15 percent slopeg==~=--= 23 IVe=5 lol
FfE  Freehold fine sandy loam, 15 to 25 percent slopeg=--~==- 23 Vie=5 1rl
FgB  Freehold fine sandy loam, clayey substratum, 2 to 5

percent slopeg====~==merecammcceoaeendccemcee—caoeean. 23 IIe~5 L lol
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Described Woodland

Map on Capability suitability
symbol Mapping unit page unit group
FhB  Freehold loamy sand, O to 5 percent slopes--=-=====<=== 23 IIs=6 20l
FhC  Freehold loamy sand, 5 to 10 percent slopeg-===-=====-=== 23 I1le~6 20l
FoC3 Freehold sandy loam, 5 to 10 percent slopes, severely

eroded=-====-- esc---ssemmccccoacoccooooccsmomesoosms 23 IVe-5 lol
FoD3 TFreehold sandy loam, 10 to 15 percent slopes, severely

eroded==--=-~-=-~--c---mmeo-smeescsocnoooomonsSooumS- 23 Vie=5 lol
GaA Galestown sand, O to 5 percent slopeg-===-===-=======c-== 24 IVs~=7 3sl
GcB  Galestown sand, clayey substratum, O to 5 percent

slopeg=======ss-smo-ss-—-oco-mocm-cc-msssonocsocososs 24 Ivs=7 3s1
HdA Holmdel fine sandy loam, O to 2 percent slopes=-===--~--- 25 ITw-14 2wl
HdB Holmdel fine sandy loam, 2 to 5 percent slopes=-=--=-== 25 IIw-14 2wl
H1B Holmdel loamy sand, O to 5 percent slopeg—--=-=-==-===== 25 IIIw~15 2wl
HmA Holmdel fine sandy loam, clayey substratum, O to 2

percent slopes=======~===-eese-ceu-cecoso--—oosoonmnes 26 IIw~14 2wl
HmB Holmdel fine sandy loam, clayey substratum, 2 to 5

percent slopeg=~====-=mo-ss--mm-c-ceceecscoossosasoes 26 ITw-14 2wl
Hn Holmdel-Urban land complex====-==s-=-=c-s<-cccs—-cco~=- 26 | m=e=- .-
Ka Keansburg fine sandy loam=========-=s-c-c-=ccosasccocso 27 ITIw=25 3w2
KeB  Keyport loamy sand, 0 to 5 percent slopeg==========--=~= 28 ITe-3 2wl
KfB  Keyport fine sandy loam, 2 to 5 percent slopes--==------- 28 ITe~2 2wl
K1A  Keyport loam, O to 2 percent slopeg=-=-==-=---========= 28 ITw-1 2wl
K1B  Keyport loam, 2 to 5 percent slopes—==--<----=-=====--=== 28 Ile-1 2wl
KIC Keyport loam, 5 to 10 percent slopes-=-=~-=-=-=s======cc< 28 IITe-1 2wl
K1D Keyport loam, 10 to 15 percent slopesg==-=-----==-=-==-==- 28 Vie-1 2wl
KIE Keyport loam, 15 to 25 percent slopeg-=-==--=-=====-==== 28 Vile=-1 2rl
KmA Klej sand, O to 4 percent slopeg-=--=—==--=-=-=====-=-c=== 29 IIIw-16 3sl
KnA Klej sand, loamy substratum, 0 to 2 percent slopes--=-== 29 ITIIw~16 3sl
KoA Klej fine sand, 0 to 2 percent slopes===---=--====-=-==== 30 IITw=16 3sl
KwA  Kresson loamy sand, O to 3 percent slopeg=-=-==m=--==== 31 IITw=12 2wl
KxA Kresson fine sandy loam, O to 3 percent slopes----- o 31 IIIw~12 2wl
KyA Kresson loam, 0 to 3 percent slopes=======-==m=v-=--c=== 31 IITw=~11 2wl
LaA Lakehurst sand, O to 3 percent slopes-====-======<===== 32 IVw-17 4sl
L1A Lakehurst sand, thick surface, 0 to 3 percent slopes--- 32 IVw=-17 4sl
LmA  Lakehurst sand, loamy substratum, O to 3 percent

slopes=======mememmmsmes oo oS sosssMssLsCmo S ms SR n s 32 IVw=17 4sl
LnA  Lakehurst fine sand, 0 to 3 percent slopes-=======-=-=== 32 IVw-17 4sl
LoA  Lakehurst fine sand, loamy substratum, O to 3 percent

slopeg==-~==mmcsmmmmssecemmeccceoCN s s S Som S smn e 33 IVw=17 4sl
LrA Lakehurst-Lakewood sands, 0 to 5 percent slopes===----= 33 Ivw-17 4sl
LsA  Lakehurst-Lakewood sands, loamy substratum, O to 5

percent slopeg-=======---=-s-ss-co——-ccosoonoososaensc 33 IVw=17 4s1
LtB Lakewood sand, 0 to 5 percent slopeg==-==========-==--= 34 VIIs=8 551
LtC Lakewood sand, 5 to 10 percent slopes====—========c-<== 34 ViIs=8 551
LtD Lakewood sand, 10 to 15 percent slopes===========c-c<=- 34 VIIs=-8 5sl
LuB Lakewood sand, thick surface, 0 to 5 percent slopes-=--= 34 VIIs-8 5s1
L.vB Lakewood sand, loamy substratum, 0 to 5 percent

slopeg=-c-=--~ermmmemmmmceccmoo—oocsmesccsomssesomsss 34 VIIs-8 5s1
LwB Lakewood fine sand, O to 5 percent slopeg-====-======== 34 VIiIs-8 5s1
LyA Lakewood fine sand, loamy substratum, O to 5 percent

slopeg=-====--eemsmcecmomeocomomomcoseo s nmssssons 34 VIIs-8 5s1
Ma Made land, dredged coarse material=-=-=~=--=-=--==c=s--=c- 3 | ee-e- -
ME Made land, dredged fine material--v-==-=-=-=-c=---=--=c-- 35 | meese -
Mg Made land, sanitary fill----m-===------eeccuemeecaonuox 35 | eee== “--
MhA Marlton fine sandy loam, O to 2 percent slopes~===-=---- 36 IIs=-2 201
MhB Marlton fine sandy loam, 2 to 5 percent slopes~==------- 36 ITe=-2 201
MrC Marlton soils, 5 to 10 percent slopes====-====s=s====c- 36 ITlle-2 201
Ms Marsh, fresh water===-=---=c=--eccc—ccemoo-cccsocmoose- 37 VIIIw=29 ===
Mt Marsh, tidal=======--==me-=----occcmocmeonoccoccecsssonons 37 VIIIw-29 ---
Mu Muck, shallow============-c---c--c-c-sscesososoccennonos 37 VIIw-30 3w3
NbA  Nixonton fine sandy loam, O to 2 percent slopes=-=-=--- 39 IIw-14 2wl
NbB  Nixonton fine sandy loam, 2 to 5 percent slopes-=---=-< 39 ITw-14 2wl
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Map
symbol Mapping unit
NcA  Nixonton loamy fine sand, 0 to 2 percent slopes=-====-=-
NcB  Nixonton loamy fine sand, 2 to 5 percent slopes=--=--r-
Pa Pasquotank fine sandy loam-=====--==---=-=--c-o—cm-uoas
PbA  Pemberton sand, O to 5 percent slopeg==-=-=m====-====w-
PcA  Pemberton sand, thick surface, 0 to 5 percent slopes-==
Pt Pits, sand and gravel-=-=-=s===-=c=m===-- R LT
Pu Pits, clay and marl--=-===m-==--=--esccenocuocooennooao
Py Pocomoke fine sandy loam==-======-==-=ccmeccou= m————
Se Sandy land, ironstone=====-======---==-a--==--- ——emaman
SfB  Sassafras loamy sand, 0 to 5 percent slopes==-==-==~==-
SgA Sassafras fine sandy loam, O to 2 percent slopes==-=--=
SgB Sassafras fine sandy loam, 2 to 5 percent slopes==---=--
SgC Sassafras fine sandy loam, 5 to 10 percent slopes-==--=
ShA  Sassafras fine sandy loam, clayey substratum, 0 to 2
i percent slopes===-==--==—=---ucomcenmcoocmecauomnnsans
ShB Sassafras fine sandy loam, clayey substratum, 2 to 5
percent slopeg=-rm==-===c---m=-m-ccsoccoonocoooneoasan
Sk Sassafras=Urban land complex========m=m======ccommcocon
Sm Sassafras-Urban land complex, clayey substrata=-------~
Sn Shrewsbury fine sandy loam=======m--eecmcaccccccccaocm-
So Shrewsbury fine sandy loam, clayey substratum=======-=-~
Sp Shrewsbury loam=-=-=======--=moec—mcmccsnaucnccocannanan
Sv Shrewsbury sandy clay loam, truncated==--===--=-===-=--
Sx Shrewsbury fine sandy loam, ironstonme variant====-===-=
TsB Tinton sand, 0 to 5 percent slopes--==--=--====--c====-=
TsC Tinton sand, 5 to 10 percent slopes=============c-=-==-=
TtB Tinton sand, thick surface, O to 5 percent slopes---==-
Ug Urban land, sandy=-========s-sescccccmenomcroseeoo—aoa-
Ut Urban land, clayey========mm=sem=mcecmccmmccceeonoenaa-
Uv Urban land, sandy over clayey==-=-==-===-==c=cc--=c-o--
WaA Westphalia loamy fine sand, O to 2 percent slopes=====~=
WaB  Westphalia loamy fine sand, 2 to 5 percent slopes===-==
WdA  Westphalia fine sandy loam, O to 2 percent slopes=-=---
WdB  Westphalia fine sandy loam, 2 to 5 percent slopes==-=~==
WeB Woodmansie sand, O to 5 percent slopeg==--=-===- ———mmm——
WeC Woodmansie sand, 5 to 10 percent slopes==--==-=-=--=-=~-=
WgB  Woodmansie sand, firm substratum, 2 to 5 percent
Slopeg=====smmmummem o m oo men e e e e cnnm e mee o maon
WhB  Woodmansie sand, loamy substratum, O to 5 percent
Slopeg======s=mmmcmme e me e eaemememecmcear—————.
WkA Woodstown loamy sand, O to 2 percent slopeg===-==---===-==
W1A  Woodstown loamy sand, loamy substratum, 0 to 2 percent
slopes==--=~===mamemocaommoenoccmcamo—mmcecccmmaea-
WmA  Woodstown fine sandy loam, O to 2 percent slopes~====-=
WmB  Woodstown fine sandy loam, 2 to 5 percent slopes==~-===-
WnA  Woodstown fine sandy loam, clayey substratum, O to 2
percent slopeg==-==-=-=~==-e--e=mcomcmoocooooosononas
WnB  Woodstown fine sandy loam, clayey substratum, 2 to 5
percent slopeg==-====c-=cmcmecemccocomoocnmonounmnnonae

Described Woodland
on Capability suitability
page unit group
39 IIw=~15 2wl
39 ITw-15 2wl
40 ITIw-20 3w2
41 IIIw-15 3sl
41 II1w~16 3s1
41 ] smee- -—-
41 | e===- -
42 IIIw~24 3w2
42 VIIs~8 3sl
43 IIs-6 20l
44 I-5 20l
44 IIe-5 20l
44 I1Ie-5 20l
44 I-5 20l
44 IIe=5 201
45 | =m=e==- ——
45 | ==e==- -
46 IIIw-21 3w2
46 IIIw-21 3w2
46 I11Iw-20 3w2
46 IIIw-20 3w2
47 IVw=21 3w2
47 I11s-6 3sl
48 IVs=7 3sl
48 IVs=~7 3sl
48 | === -
48 | ====- ———
48 | ===-= -
49 IIs=6 20l
49 IIs-6 20l
49 I-5 20l
49 IIe=5 20l
50 IVs-8 4sl
50 Ivs-8 4sl
50 IVs=-8 451
50 IVs-8 4sl
51 IIIw=15 2wl
51 IITw~15 2wl
51 IIw-14 2wl
52 IIw-14 2wl
52 IIw-14 2wl
52 ITw~14 2wl







Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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