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This is a publication of the National Cooperative Soil Survey, a joint effort of the
United States Department of Agriculture and agencies of the States, usually the Agricul-
tural Experiment Stations. In some surveys, other Federal and local agencies also con-
tribute. The Soil Conservation Service has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1964-68. Soil names
and descriptions were approved in 1971. Unless otherwise indicated, statements in the
publication refer to conditions in the county in 1968. This survey was made cooperatively
by the Soil Conservation Service, the New Jersey Agricultural Experiment Station, Cook
College, Rutgers University, the New Jersey Department of Agriculture, State Soil Conser-
vation Committee, and the Board of Chosen Freeholders of Morris County. It is part of
the technical assistance furnished to the Morris County Soil Conservation District.

Soil maps in this survey may be copied without permission, but any enlargement of
these maps could cause misunderstanding of the detail of mapping and result in erroneous
interpretations. Enlarged maps do not show small areas of contrasting soils that could
have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and woodlands; in selecting
sites for roads, ponds, buildings, and
other structures; and in judging the
suitability of tracts of land for farming,
industry, residences, and recreation.

Locating Soils

All the soils of Morris 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 alphabetic
order by map symbol and shows the
capability classification of each. It also
shows the page where each soil is de-
scribed.

Individual colored maps that show
the relative suitability or degree of limi-
tation 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 overlay
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 that have a mod-
erate limitation can be colored yellow,
and those that have a severe limitation
can be colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the discussion of
capability classification.

Game managers, sportsmen, and oth-
ers can find information about soils and
wildlife in the section “Wildlife.”

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

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the
section “Town and Country Planning.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering prac-
tices.

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

Newcomers in Morris County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given at the beginning and end
of the publication.

Cover: Striperopping to control erosion on Edneyville soils
in Mendham Township, Morris County.
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MORRIS COUNTY is in the central part of northern
New Jersey (fig. 1). It is in the New York-North-
eastern New Jersey Standard Consolidated Area. Mor-
ristown, the county seat, is near the center of the
county. The county is about 30 miles from north to
south and 30 miles from east to west. Its land area is
299,520 acres, or approximately 468 square miles. In
addition, it has about 10.7 square miles of lakes and
reservoirs. The population of Morris County in 1970
was 383,454.

The county is rapidly becoming urbanized, but large
wooded tracts are in the rough, mountainous area in
the northern part of the county. Even in this area
developments are beginning, but because of the severe
limitations imposed by the soil characteristics, the de-
velopments consist of high-priced homes through which
the developer is able to absorb the additional costs of
overcoming the soil limitations. In the southeastern
part of Morris County, large tracts are being developed
for garden apartments and industrial parks. Other
areas have been set aside for nature reservations and
for open-space activities. The western part of the
county, mainly Washington Township, has the only
extensive farm areas.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Morris County, where they are located,
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.
They observed the steepness, length, and shape of
slopes; the size and speed of streams; the kinds of
native plants or crops; the kinds of rock; and many
facts about the soils (10).! They dug many holes to
expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface

' Ttalic numbers in parentheses refer to Literature Cited, p. 108.

* State Agricultural Experiment Station

Figure 1.—Location of Morris County in New Jersey.
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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 so0il 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
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. Rockaway and Parsippany, for example, are
the names of two soil series. All the soils in the United
States that have the same series name are essentially
alike in those characteristics that affect their behavior
in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic 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, Rockaway very stony sandy
loam, 3 to 15 percent slopes, is one of several phases in
the Rockaway series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photographs.
These photographs show woodlands, buildings, field
borders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

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
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 different
series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil
map of Morris County: soil complexes and undif-
ferentiated groups.

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 proportions
are about the same in all areas. Generally, the name of
a soil complex consists of the names of the dominant
soils, joined by a hyphen. Penn-Klinesville shaly silt
loams, 15 to 25 percent slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern

and proportion of soils are not uniform. An area shown
on the map may be made up of only one of the dominant
soils or of two or more. If two or more dominant series
are represented in the group, the name of the group
ordinarily consists of the names of the dominant soils,
joined by “and.” Boonton and Haledon extremely stony
soils, 8 to 15 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the detailed soil map
and are described in the survey, but they are called
land types and are given descriptive names. Rock out-
crop is an example.

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
kind of soil in other places are also assembled. Data on
yields of crops under defined practices are assembled
from farm records and from field or plot experiments
on the same kind of soil. Yields under defined manage-
ment are estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permea-
bility of the soil or a high water table. They see that
streets, road pavements, and foundations for houses
are cracked on a named kind of soil, and they relate
this failure to the high shrink-swell potential of the
soil material. Thus, they use observation and knowledge
of soil properties, together with available research
data, to predict limitations or suitability of soils for
present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others. They then 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 current methods of use and manage-
ment.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Morris 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 that shows 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
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want to know the location of large tracts that are suit-
able for a certain kind of land use. Such a map is a use-
ful general guide in managing a watershed, a wooded
tract, or a wildlife area or in planning engineering
works, recreational facilities, and community develop-
ments. It is not a suitable map for planning the manage-
ment of a farm or field or for selecting the exact
location of a road, building, or similar structure,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect their management.

The soil associations in this survey have been grouped
into three general kinds of landscape. Each of the
broad groups and their included soil associations are
described in the following pages. The terms for texture
used in the title of the associations apply to the texture
of the surface layer. For example, in the title of as-
sociation 1 the words “gravelly sandy loam” refer to
the texture of the surface layer.

Soils Formed in Young Glacial Till

The associations in this group are in the northern
half of the county. The soils are dominantly gravelly
and extremely stony sandy loams underlain by glacial
till that ranges from gravelly loamy sand to silt loam.
Outcrops of bedrock are common in some steep areas.
The soils are on ridges and in valleys.

1. Rockaway-Hibernia-Urban land association

Deep, well drained to somewhat poorly drained, gently
sloping to steep gravelly sandy loams and stony to
extremely stony loams and sandy loams that overlie
granitic gneiss; on uplands

The soils in this association formed in stony to
extremely stony sandy loam glacial till. The till is of
mixegi origin but is derived largely from fragments of
granitic gneiss. Bedrock is at a depth of 4 to 10 feet or
more and varies greatly within short horizontal dis-
tances. A few rock outcrops are present.

This association covers 25 percent of the county. It is
50 percent Rockaway soils, 10 percent Hibernia soils,
10 percent Urban land-Rockaway complexes, and 30
percent minor soils.

Rockaway soils are on uplands; they are gently
sloping to steep and well drained to moderately well
drained. They have a fragipan in the lower part of the
profile. Hibernia soils are in depressions and drainage-
ways and at the base of steep slopes. These soils are
gently sloping to steep and somewhat poorly drained.
They have a fragipan in the lower part of the profile.
The areas of Urban land have been cut, filled, smoothed,
or otherwise mixed during construction. Most areas
are covered by buildings or pavement. Most of the soils
in the remaining open spaces have been reworked to
the ?lxtent that the original soil profile cannot be recog-
nized.

Minor soils are in the Ridgebury, Riverhead, and
Pompton series. Ridgebury soils are in drainageways
and depressions. Riverhead and Pompton soils are on
terraces and outwash plains.

The soils in this association are limited for farming

and community development by steep slopes, stoniness,
and slow permeability in the fragipan. Hibernia and
Ridgebury soils are also limited by wetness. They have
a fragipan that causes lateral seepage of water into
excavations and foundations and restricts the growth
of roots and the downward movement of water.

This association is poorly suited to farming and
most community development. It is well suited to open
space and recreation.

Most areas of this association are woodland. A few
areas have been cleared and are cultivated or used for
pasture. Extensive areas are in residential and recrea-
tional developments. Urban land is used for building
sites and other nonfarm uses.

2. Rockaway-Rock outcrop association

Deep, well drained and moderately well drained,
strongly sloping to very steep very stony and extremely
stony sandy loams that overlie granitic gneiss, and
strongly sloping to very steep rock outcrops; on uplands

The soils in this association formed in stony to
extremely stony sandy loam glacial till. The till is of
mixed origin but is largely derived from fragments of
granitic gneiss. Bedrock is at the surface in places but
ranges to a depth of more than 10 feet, and depth varies
greatly within short horizontal distances.

This association covers 10 percent of the county. It
is 50 percent Rockaway soils, 40 percent Rock outcrop,
and 10 percent minor soils.

Rockaway soils are on uplands; they are strongly
sloping to very steep and well drained to moderately
well drained. They have a fragipan in the lower part of
the profile. Rock outcrop is mainly granitic gneiss; on
Green Pond Mountain, however, it is mainly red quartz-
ite and conglomerate.

Minor soils are in the Hibernia, Ridgebury, and
Riverhead series. Hibernia and Ridgebury soils are in
depressions and drainageways. Riverhead soils are on
terraces and outwash plains.

The soils in this association are limited for farming
and community development by rock outcrop over al-
most half of the area, strongly sloping to steep slopes,
stoniness, slow permeability, and the fragipan, which
restricts the growth of roots (fig. 2). Small areas of
Hibernia and Ridgebury soils are also limited by in-
adequate drainage.

This association is poorly suited to farming, com-
munity development, and most recreational uses. It is
suited to wildlife habitat and open space.

Almost all areas of this association are woodland.

3. Netcong-Rockaway association

Deep, well drained and moderately well drained, gently
sloping to very steep gravelly, very stony, and extremely
stony sandy loams that overlie granitic gneiss; on up-
lands

The soils in this association formed in gravelly, stony,
or extremely stony sandy loam glacial till. The till is of
mixed origin but is derived largely from fragments of
%ranitic gneiss. Bedrock is generally below a depth of 10

eet.
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Figure 2.—Housing development on gently sloping to strongly sloping soils in Rockaway-Rock outcrop association. Steeper soils

are wooded.

This association covers 5 percent of the county. It is
40 percent Netcong soils, 40 percent Rockaway soils,
and 20 percent minor soils.

Netcong soils are on rolling uplands. They are gently
sloping to strongly sloping and well drained. Rockaway
soils are on uplands; they are gently sloping to very
steep and well drained to moderately well drained.
They have a fragipan in the lower part of the profile.

Minor soils are in the Hibernia, Ridgebury, Parker,
Califon, and Riverhead series. Hibernia, Ridgebury, and
Califon soils are in drainageways and depressions.
Parker soils are on the top and sides of ridges. River-
head soils are on terraces and outwash plains.

The soils in this association are limited by very steep
slopes, many stony to extremely stony areas, and
seasonal seepage on top of the more slowly permeable
subsoil.

Except for the steep, stony, or wet soils, this associa-
tion is suited to farming, community development, open
space, and wildlife habitat (fig. 3). The steep, stony,
or wet soils are better suited to open space, wildlife
habitat, or low-intensity recreation than to other uses.

About half of this association was once cleared and

farmed. Some areas are reverting to woodland. Many
areas are used for residential, commercial, and in-
dustrial development.

4. Holyoke-Haledon-Boonton association

Shallow and deep, well drained to somewhat poorly
drained, gently sloping to very steep rocky silt loams,
silt loams, gravelly loams, and extremely stony loams
that overlie basalt or shale; on uplands

The soils in this association formed in thin to thick
deposits of glacial till. The till is derived mostly from
basalt and red to brown shale and sandstone, but it
contains some fragments of granitic gneiss. Rock out-
crops are hard but are fractured into large blocks.

This association covers 1 percent of the county. It is
40 percent Holyoke soils, which include areas of Rock
outcrop; 30 percent Haledon soils; 10 percent Boonton
soils; and 20 percent minor soils.

Holyoke soils are on side slopes of basalt ridges. They
are gently sloping to steep, well drained, and shallow.
Haledon soils are on undulating and rolling, low hills.
They are gently sloping to strongly sloping, somewhat
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Figure 3.—Urbanization in an area of Netcong-Rockaway association, mostly on the less sloping soils. Steeper soils remain wooded.
Controlling erosion and runoff is a concern on these soils.

poorly drained, and deep. They have a fragipan in the
lower part of the subsoil. Boonton soils are on ridgetops,
side slopes, and hills. They are gently sloping to strongly
sloping and well drained to moderately well drained.
They have a fragipan in the lower part of the subsoil.

Minor soils are in the Riverhead, Pompton, Nesha-
miny, and Hibernia series and the Ellington series,
loamy subsoil variant. Riverhead and Pompton soils
are on terraces and outwash plains. Neshaminy soils
and the Ellington loamy subsoil variant are on the top
and sides of ridges. Hibernia soils are in depressions
and drainageways and at the base of steep slopes.

The soils in this association are limited by strongly
sloping to steep areas, shallow depth to bedrock, ex-
tensive areas of Rock outerop or stony soils, the hazard
of erosion, and seepage from the top of the bedrock or
the fragipan into cuts, foundations, and excavations.
Hibernia soils are also limited by wetness.

This association is poorly suited to farming and most
community development. It is suited to low-density
development and open space.

Most areas of this association are woodland. Some
small areas have been cleared and are used for pasture.
Some areas, particularly those that afford an attractive
view, are used as homesites, although the cost of site
preparation is high,

5. Haledon-Urban land-Boonton association

Deep, well drained to somewhat poorly drained, gently
sloping and strongly sloping silt loams, gravelly loams,
and extremely stony loams that overlie basalt or shale;
on uplands

The soils in this association formed in thick deposits
of glacial till. The till is derived mostly from basalt and
red to brown shale and sandstone, but it includes some
fragments of granitic gneiss. Basalt or shale bedrock is
generally below a depth of 10 feet. A few small outerops
of basalt are present in strongly sloping areas.

This association covers 5 percent of the county. It is
40 percent Haledon soils, 20 percent Urban land, 15
percent Boonton soils, and 25 percent minor soils.

Haledon soils are on undulating and rolling low hills.
These soils are gently sloping to strongly sloping and
somewhat poorly drained. They have a fragipan in
the lower part of the subsoil. The areas of Urban land
have been cut, filled, smoothed, or otherwise mixed
during construction. Most of the areas are covered by
buildings or pavement. Most of the soils in the remain-
ing open spaces have been reworked to the extent that
the original soil profile cannot be recognized. Boonton
soils are on ridgetops, side slopes, and hills. These soils
are gently sloping to strongly sloping and well drained
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and moderately well drained. They have a fragipan in
the lower part of the subsoil.

Minor soils are in the Holyoke, Riverhead, Pompton,
Whippany, Parsippany, and Haledon series. Holyoke
soils are on the sides of basalt ridges. Riverhead and
Pompton soils are on terraces and outwash plains.
Parsippany and Whippany soils are in the basin form-
erly occupied by Glacial Lake Passaic. Haledon soils
are on undulating and rolling low hills in a complex with
Urban land.

The soils in this association are dominantly somewhat
poorly drained. Slow permeability in the fragipan re-
tards percolation and causes lateral movement of water
in wet seasons. The water seeps into cuts, excavations,
and foundations, which results in slumping, erosion,
and difficulty in providing drainage.

If drainage and erosion are controlled, this associa-
tion is suited to most farming and community develop-
ments. It is poorly suited to onsite disposal of sewage
because of the somewhat poor drainage and slow perme-
ability.

About half of this association was once cleared and
farmed. Most of it has been idle for many years and
is in various stages of reverting to woodland or is used
for housing developments. Extensive areas (Madison,
Chatham, and Florham Park) are in residential, com-
mercial, and industrial developments. Urban land is
used as building sites and for other nonfarm uses.

Soils Formed in Organic Deposits, Glacial Lake
Sediment, or Glacial Outwash

The associations in this group occur throughout the
county. They consist of wet organic soils, wet clayey
soils, and wet or dry gravelly sandy loams. These soils
are underlain by stratified glacial outwash or lacustrine
sediment and are in basins, on low plains, or on terraces.

6. Riverhead-Urban land-Pompton association

Deep, well drained to somewhat poorly drained, nearly
level to strongly sloping gravelly sandy loams and sandy

loams that overlie stratified outwash sand and gravel;

on outwash plains and terraces

The soils in this association formed in gravelly sandy
loam or loamy sand glacial outwash. The outwash is
derived mostly from granitic gneiss, red to brown shale
and sandstone, and basalt. Bedrock is below a depth of
10 feet.

This association covers 12 percent of the county. It is
40 percent Riverhead soils, 25 percent Urban land-
Riverhead complex, 10 percent Pompton soils, and 25
percent minor soils.

Riverhead soils are on terraces and outwash plains.
These soils are nearly level to strongly sloping and well
drained. The areas of Urban land have been cut, filled,
smoothed, or otherwise mixed during construction.
Most of the areas are covered by buildings and pave-
ment. Most of the soils in the remaining open spaces
have been reworked to the extent that the original
profile cannot be identified. Pompton soils are on ter-
races and outwash plains. These soils are nearly level
to gently sloping and somewhat poorly drained.

Minor soils are in the Preakness, Otisville, Parsip-
pany, Boonton, and Adrian series and the Preakness
series, dark surface variant. Preakness soils and the
Preakness dark surface variant are in depressions on
terraces and outwash plains. Otisville soils are on gently
rolling high terraces. Parsippany soils are in old glacial
lake basins. Boonton soils are on ridgetops, side slopes,
and hills. Adrian soils are in depressions and low areas
near streams. Isolated knobs of excessively drained
coarse-textured soils are also present.

The soils in this association are limited for farming
and community development by inadequate drainage in
low areas, the hazard of erosion on sloping soils, and
coarse texture. The wet areas and the coarse-textured
soils are severely limited for onsite disposal of septic
tank effluent.

This association is well suited to farming and to
community development.

Most of this association was once cleared and used
extensively for vegetables and nursery crops, but now it
is idle or is used for residential, commercial, and
industrial purposes. In the western part of the county
and in the Berkshire Valley, areas of this association
are mostly woodland. This association is a source of
sand, gravel, and road fill. Pit operations are extensive
in the northwestern part of Mount Olive Township.
Near Succasunna and Pequannock, sand and gravel
have been mixed by means of dredging, leaving large
ponds or lakes. Urban land is used as building sites and
for other nonfarm uses.

7. Carlisle-Parsippany-Preakness association

Deep, poorly drained and very poorly drained, nearly
level mucks, silt loams, and sandy loams that overlie
stratified lacustrine sand, silt, and clay or stratified
outwash sand and gravel; in depressions or along low-
gradient streams

This association consists of organic and mineral soils.
The organic soils formed in partly decayed remains of
herbaceous and woody plants in deposits 6 feet or more
deep. The mineral soils formed in stratified clayey or
sandy loam glacial outwash. Bedrock is below a depth
of 10 feet.

This association covers 4 percent of the county. It is
50 percent Carlisle soils, 30 percent Parsippany soils,
10 percent Preakness soils, and 10 percent minor soils.

Carlisle soils are in depressions or along low-gradient
streams. These are nearly level, very poorly drained,
dark-colored organic soils. Parsippany soils are in the
basin formerly occupied by Glacial Lake Passaic. They
are nearly level, poorly drained mineral soils. Preakness
soils are in depressions on terraces and outwash plains.
These soils are nearly level, poorly drained sandy loams.

Minor soils in this association are in the Adrian and
Biddeford series and the Preakness series, dark surface
variant. Also included are areas of Muck, shallow to
clay or shallow to loam. Adrian soils are in depressions
and low areas near streams. The Preakness dark
surface variant is in depressions on terraces and out-
wash plains. Biddeford soils are in depressions, along
streams, and in old meander scars in the basin formerly
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occupied by Glacial Lake Passaic. Muck is commonly
around bogs and swamps.

This association is severely limited by poor to very
poor drainage and by the organic soils.

If drained, the soils in this association are well suited
to vegetables and other specialty crops. They are poorly
suited to community development. They are suited to
open-space activities.

This association is used mostly for trees and marsh
plants.

8. Parsippany-Biddeford-W hippany association

Deep, somewhat poorly drained to very poorly drained,
nearly level and gently sloping silt loams that overlie
stratified lacustrine sand, silt, and clay; on broad low-
lands

The soils in this association formed in moderately
fine textured glacial outwash 3 feet or more thick over
loamy to gravelly and sandy outwash several feet thick.
Bedrock is below a depth of 10 feet.

This association covers 5 percent of the county. It is
45 percent Parsippany soils, 15 percent Biddeford soils,
15 percent Whippany soils, and 25 percent minor soils.

Parsippany soils are in the basin formerly occupied
by Glacial Lake Passaic. They are nearly level and
poorly drained. Biddeford soils are in depressions,
along streams, and in old meander scars of the basin
formerly occupied by Glacial Lake Passaic. These soils
are nearly level and very poorly drained. Whippany
soils are on slight elevations or gently sloping periph-
eral areas of the basin formerly occupied by Glacial
Lake Passaic. These soils are nearly level to gently
sloping and somewhat poorly drained.

Minor soils are in the Adrian, Carlisle, Pompton,
Riverhead, and Preakness series. Also included are
areas of Muck. Adrian and Carlisle soils and areas of
Muck are in depressions and low areas near streams.
Pompton, Riverhead, and Preakness soils are on ter-
races and outwash plains; Riverhead soils are well
drained, Pompton soils are somewhat poorly drained,
and Preakness soils are poorly drained.

The soils in this association are limited for farming
and most community development by very poor to
somewhat poor drainage, clayey texture, and frequent
flooding (fig. 4).

This association is poorly suited to farming and most
community development. It is well suited to habitat for
waterfowl] and associated wetland wildlife.

About half of the areas of this association are wood-
land. Most of the rest has been cleared and cultivated.
In recent years, extensive areas have become idle and
are now part of the Great Swamp National Wildlife
Refuge.

Soils Formed in Old Glacial Deposits or in
Material Weathered from Bedrock

The associations in this group are in the southern and
southwestern parts of the county. The soils are domi-
nantly loamy and deeply weathered, and they have more
clay in the subsoil than in the surface layer or in the
substratum. The substratum is weathered residuum or

old glacial deposits. These soils are on uplands and in
valleys.

9. Neshaminy-Ellington, loamy subsoil
variant, association

Deep, well drained to somewhat poorly drained, gently
sloping to steep fine sandy loams, gravelly silt loams,
and very stony silt loams that overlie basalt or shale;
on uplands

The soils in this association formed in material
weathered in place from basalt bedrock or in fine sandy
loam or loam sediment underlain at a depth of 40 inches
or more by material weathered from the underlying
rock. Rock is at the surface on steep slopes and ranges
to a depth of more than 10 feet.

This association covers 2 percent of the county. It is
40 percent Neshaminy soils; 30 percent Ellington soils,
loamy subsoil variant; and 30 percent minor soils.

Neshaminy soils are on the top and sides of ridges.
These soils are gently sloping to steep and well drained.
The Ellington loamy subsoil variant is on the sides of
ridges in the basin formerly occupied by Glacial Lake
Passaic. These soils are gently sloping to steep and
moderately well drained to somewhat poorly drained.

Minor soils in this association are in the Penn, Pomp-
ton, and Riverhead series. Penn soils are on hills.
Pompton and Riverhead soils are on terraces and out-
wash plains. Rock outcrop is also present.

The soils in this association are limited for farming
and community development by steep slopes, the hazard
of erosion, shallowness to bedrock in steep soils, stoni-
ness, and seepage to the surface in steep soils, in cuts
and excavations, and into foundations.

This association is poorly suited to farming and to
most community development. It is suited to open-space
activities and to wildlife habitat.

About half of the areas of this association are wood-
land. Most of the rest is in pasture, field crops, and
nurseries. A small part has been used for residential
development.

10. Penn-Reaville, deep variant-Urban
land association

Deep and moderately deep, well drained to somewhat
poorly drained, nearly level to steep shaly silt loams
that overlie shale; on uplands

The soils in this association formed in shaly silt
loam material weathered in place from shale bedrock.
Shale bedrock is generally at a depth of 2 to 4 feet,
but in steep to very steep soils it is above a depth of 20
inches.

This association covers 2 percent of the county. It is
50 percent Penn soils; 10 percent Reaville soils, deep
variant; 10 percent Urban land-Penn complex; and
30 percent minor soils.

Penn soils are on low hills in the Passaic basin and
in the valley of North Branch Raritan River and Glad-
stone Brook. These soils are gently sloping to steep,
well drained, and moderately deep over shale bedrock.
The Reaville deep variant is in drainageways, on gentle
hills, and in seep spots. These soils are nearly level to
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Figure 4.—Stirling area during 1958 flood. Flooding covers nearly all Parsippany and Biddeford soils. Most of Stirling is on Penn
soils, which did not flood. Recent construction has extended onto Whippany and Parsippany soils where hazard of flooding is greater.

gently sloping, moderately well drained and somewhat
poorly drained, and deep. The areas of Urban land have
been cut, filled, smoothed, or otherwise mixed during
construction. Most of the areas are covered by buildings
and pavement. Most of the soils in the remaining open
spaces have been reworked to the extent that the
original profile cannot be identified.

Minor soils are in the Klinesville, Neshaminy, River-
head, Whippany, and Parsippany series and the Elling-
ton series, loamy subsoil variant. Klinesville soils are
shallow and are on steep valley escarpments. Neshaminy
soils and the Ellington loamy subsoil variant are on the
tops and sides of ridges. Riverhead soils are on terraces
and outwash plains. Whippany and Parsippany soils are
in the basin formerly occupied by Glacial Lake Passaic.

The soils in this association are limited by shallow-
ness to bedrock, steep slopes, and wetness.

This association is suited to farming and to com-
munity development.

Most areas of this association are woodland or pas-
ture; some areas are cropped. Some small areas are
used for residential and commercial development. Ur-
ban land is used as building sites and for other nonfarm
uses.

11. Califon-Annandale-Cokesbury association

Deep, well drained to poorly drained, nearly level to
strongly sloping loams, gravelly loams, very stony
loams, and extremely stony loams that overlie granitic
gneiss; on uplands

The soils in this association formed in deeply
weathered loamy glacial till. The till is derived mostly
from granitic gneiss. Bedrock is below a depth of 10
feet in most areas.
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This association covers 4 percent of the county. It is
40 percent Califon soils, 30 percent Annandale soils,
25 percent Cokesbury soils, and 5 percent minor soils.

Califon soils are in depressions and waterways or in
seepage areas at the base of slopes. These soils are
nearly level to strongly sloping and moderately well
drained to somewhat poorly drained. They have a fragi-
pan in the lower part of the profile. Annandale soils
are generally on ridgetops. These soils are gently sloping
to strongly sloping and well drained. They have a fragi-
pan in the lower part of the subsoil. Cokesbury soils
are in drainageways, depressions, and areas at the base
of steeper slopes. These soils are nearly level to gently
sloping and poorly drained. They have a fragipan in the
lower part of the subsoil.

Minor soils are in the Parker, Edneyville, and Bartley
series. Parker and Edneyville soils are on the tops and
sides of ridges. Bartley soils are on terraces adjacent
to flood plains.

The soils in this association are limited by somewhat
poor or poor drainage, the hazard of erosion on strongly
sloping soils, and slow permeability in the fragipan.

This association is well suited to general farming,
dairy farming, and most community development (fig.
5). It is well suited to open-space activities and to wild-
life habitat.

More than half of this association has been cleared
and farmed. The poorly drained and somewhat poorly
drained Cokesbury and Califon soils support extensive
areas of woodland.

-
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12. Edneyville-Parker-Califon association

Deep, excessively drained to somewhat poorly drained,
gently sloping to steep gravelly loams, very gravelly
sandy loams, very stony loams, and extremely stony
sandy loams that overlie granitic gneiss; on uplands

The soils in this association formed in granitic ma-
terial weathered in place from bedrock or moved a
short distance and redeposited in waterways. Bedrock
is below a depth of 10 feet in most areas but crops out
in a few places, particularly in steep soils.

This association covers 15 percent of the county. It
is 50 percent Edneyville soils, 40 percent Parker soils,
5 percent Califon soils, and 5 percent minor soils.

Edneyville soils are on the tops and sides of ridges.
These soils are gently sloping to steep and well drained.
Parker soils are on the tops and sides of ridges. These
soils are gently sloping to steep, excessively drained,
and very gravelly. Califon soils are in depressions,
drainageways, and seepage areas at the base of slopes.
These soils are nearly level to strongly sloping and
moderately well drained to somewhat poorly drained.
They have a fragipan in the lower part of the profile.

Minor soils are in the Annandale, Cokesbury, and
Bartley series and the Califon series, friable subsoil
variant. Annandale soils are on ridgetops. Cokesbury
soils and the Califon friable subsoil variant are in
drainageways and depressions and at the base of steep
slopes. Bartley soils are on terraces adjacent to flood
plains.
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Figure 5.—Contour cultivation on Annandale soils. Wooded areas are steeper Edneyville and Parker soils. Urbanization is spreading
into wooded and farmed areas.
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The well drained and excessively drained soils in this
association are limited for farming and community
development by coarse fragments, steep slopes, and
the hazard of erosion.

This association, particularly the gently sloping soils,
is suited to farming and most community development.
The strongly sloping to steep soils are not well suited
to farming and intensive community development, but
they are well suited to open space and wildlife habitat.

Most of this association has been cleared for farming.
The steep and very stony to extremely stony soils are
wooded. Some old fields are now in trees, either by
natural seeding or by planting of pines and other
conifers.

13. Parker-Edneyville association

Deep, excessively drained and well drained, steep to
very steep very gravelly sandy loams, gravelly loams,
and extremely stony sandy loams that overlie granitic
gneiss; on uplands

The soils in this association formed in gravelly to
extremely stony material weathered in place from bed-
rock. Bedrock is as shallow as 4 feet but is typically
more than 10 feet deep.

This association covers 5 percent of the county. It is
50 percent Parker soils, 40 percent Edneyville soils,
and 10 percent minor soils.

Parker and Edneyville soils are on the top and sides
of ridges. The Parker soils are steep to very steep,
excessively drained, and very gravelly. The Edneyville
soils are steep and well drained.

Minor soils are in the Califon, Cokesbury, Netcong,
and Bartley series. Califon and Cokesbury soils are in
drainageways and depressions. Netcong soils are on
rolling uplands. Bartley soils are on terraces adjacent
to flood plains.

The soils in the association are limited by steep to
very steep slopes, stoniness, and rock outcrops.

This association is unsuitable for farming and is
severely limited for intensive community development.
It is suited to open-space activities and to protection
of watershed.

Most areas of this association are woodland, but a
small part has been cleared and is used for pasture.

14. Bartley-Turbotville-Cokesbury association

Deep, moderately well drained to poorly drained, nearly
level to strongly sloping loams and gravelly loams that
overlie limestone or granitic gneiss; on terraces

The soils in this association formed in deeply weath-
ered glacial till or colluvium of mixed mineralogy. The
till and colluvium are derived largely from granitic
gneiss. Bedrock is generally below a depth of 10 feet.

This association covers 5 percent of the county. It
is 25 percent Bartley soils, 25 percent Turbotville soils,
20 percent Cokesbury soils, and 30 percent minor soils.

Bartley soils are on terraces adjacent to flood plains.
These soils are gently sloping to strongly sloping and
moderately well drained. They have a fragipan in the
lower part of the subsoil. Turbotville soils are in drain-
ageways and depressions in the uplands and on terraces.

These soils are nearly level to gently sloping and.some-
what poorly drained. They have a fragipan in the
lower part of the subsoil. Cokesbury soils are in drain-
ageways and depressions and at the base of stgep
slopes. These soils are nearly level to geptly sloping
and poorly drained. They have a fragipan in the lower
part of the subsoil.

Minor soils are in the Edneyville, Califon, and Wash-
ington series. Also included are areas of Alluvial land
and Alluvial land, wet. Edneyville soils are on the top
and sides of ridges. Califon soils are in drainageways
and depressions and at the base of slopes. Washingtpn
soils are on terraces adjacent to flood plains. Alluvial
land is on flood plains.

The soils in this association are limited by inadequate
drainage.

The soils in this association are among the best in
the county for farming. The association is also suited
to community development. Poor drainage in Cokesbury
soils is a severe limitation to community development.

Most of this association is in crops and pasture.
Small areas of poorly drained soils, generally along
streams, are woodland.

Descriptions of the Soils

This section describes the soil series and mapping
units in Morris County. Each soil series is deseribed in
detail, and then, briefly, each mapping unit in that
series. Unless specifically mentioned otherwise, it is
to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus,
to get full information about any one mapping unit, it
is necessary to read both the description of the mapping
unit and the description of the soil series to which it
belongs. .

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies
of soils. The profile described in the series is representa-
tive of mapping units in that series. If the profile of a
given mapping unit is different from the one described
for the series, these differences are stated in describing
the maping unit or they are differences that are ap-
parent in the name of the mapping unit. Color terms
are for moist soils unless otherwise stated. Reaction is
for untreated soils. Limed soils are less acid, in places
to a depth of 2 or 3 feet.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock outcrop, for example, does not belong to a
soil series, but nevertheless is listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each
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description of a mapping unit is the capability unit in in describing soils can be found in the Glossary, and

which the mapping unit has been placed. more detailed information about the terminology and
The acreage and proportionate extent of each map- methods of soil mapping can be obtained from the Soil

ping unit are shown in table 1. Many of the terms used Survey Manual (10). '

TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Area | Extent Soil Area | Extent
Acres | Percent Acres | Percent
Adrian muck 3,450 1.2 || Netcong gravelly sandy loam, 3 to 8 percent
Alluvial land 3,000 1.0 || slopes 4,350 15
Alluvial land, wet 1,900 .6 || Netcong gravelly sandy loam, 8 to 15 percent
Annandale gravelly loam, 3 to 8 percent slopes 2,750 9
slopes 5,450 1.8 | Otisville gravelly loamy sand, 3 to 15 percent
An?andale gravelly loam, 8 to 15 percent 1.200 S1OPeS oo 2,650 9
slopes 2 4 o
1B3art%ey 11oam, é) t083 percent 1slopes 9 ggg g Ogse;’.lcgﬁf ‘;?Z;Bsy loamy sand, 15 to 25 580 2
artley loam, 3 to 8 percent slopes .. y .
ga(;sl%y gra\{el}y loam, 8 to 15 percent slopes.... 580 2 lei];;:;sgr avelly sandy loam, 3 to 15 percent 9,600 3.2
iddeford silt loam 2,950 1.0 ’
Boonton gravelly loam, 3 to 8 percent slopes.._. 1,100 4 Paré‘recI;Xtt%er grgsvelly sandy loam, 15 to 25 2,700 9
Boonton gravelly loam, 8 to 15 percent slopes - 1,250 4 Pagker-Edne Iirilléiextrerﬂ-e-:ly sto}ly sandy ’
Boonton and Haledon extremely stony soils, loams. 3 toy 15 percent slopes._..... . 16,900 5.6
8 to 15 percent slopes i 2 | Parker-Edneyville extremely stony sandy
Califon loam, 0 to 3 percent slopes 1,300 4 loams, 15 to 25 percent slopes 8.600 2.9
Califon loam, 3 to 8 percent slopes .. 4,050 14 | parker-Rock outcr%p complex, 20 to 35 ’
Califon loam, 8 to 15 percent slopes 950 3 ercent slopes ’ 6.800 2.3
Califon gravelly loam, 3 to 8 percent slopes.. 1,150 4 PaI;'sippany sirit loam . 2:500 8
Califon very stony loam, 2 to 8 percent slopes .| 3,700 1.2 Parsippany silt loam, sandy loam substratum | 8,050 2.7
Caslll(f)loagsvery stony loam, 8 to 15 percent 800 3 Pattenburg gravelly ioam, 3 to 8 percent 150 1
Califon loam, friable subsoil variant, 3 to 8 Pastlt(:al:lebsu; ravelly loam, 8 to 15 percent h
percent slopes 1,450 5 slopes gg ’ 340 1
Carlisle muck 7,900 2.6 | penn shaly silt loam, 3 to 8 percent slopes 2,000 N
Cokesbury gravelly loam, 0 to 3 percent Penn shaly silt loam, 8 to 15 percent slopes . 1,250 4
slopes 2,150 ‘T | Penn-Klinesville shaly silt loams, 15 to 25
Cokesbury gravelly loam, 3 to 8 percent percent slopes 430 1
slopes 1,600 5 Pits, sand and gravel. .. 1,370 5
Cokesbury extremely stony loam, 0 to 8 Pompton sandy loam, 0 to 3 percent slopes. .. 530 2
percent slopes 6,850 2.3 | Pompton sandy loam, 3 to 8 percent slopes - 3,600 1.2
Edneyville gravelly loam, 3 to 8 percent Preakness sandy loam, 0 to 4 percent slopes... 3,400 11
slopes . 9,300 8.1 | Preakness sandy loam, dark surface variant _| 1,200 4
Edneyville gravelly loam, 8 to 15 percent Reaville shaly silt loam, deep variant, 0 to 5
slopes - 6,550 2.2 percent slopes ... 780 3
Edneyville gravelly loam, 15 to 25 percent Ridgebury very stony loam, 0 to 3 percent
slopes 2,400 .8 slopes 2,250 N
Ellington fine sandy loam, loamy subsoil Ridgebury extremely stony loam, 3 to 10
variant, 3 to 8 percent slopes...._______ | 770 3 percent slopes .. ) 3,900 1.3
Ellington fine sandy loam, loamy subsoil Riverhead gravelly sandy loam, 0 to 3
variant, 8 to 15 percent slopes ... 840 3 percent slopes 270 1
Ellington fine sandy loam, loamy subsoil Riverhead gravelly sandy loam, 3 to 8
variant, 15 to 25 percent slopes_._________| 230 1 percent slopes 4,600 1.5
Haledon silt loam, 3 to 8 percent slopes. .| 4,450 1.5 | Riverhead gravelly sandy loam, 8 to 15
Haledon silt loam, 8 to 15 percent slopes 780 3 percent slopes ... 2,050 A
Hibernia stony loam, 8 to 15 percent slopes...__|] 9,800 3.3 | Riverhead gravelly sandy loam, neutral
Hiblernia very stony loam, 15 to 25 percent 600 0 variant, 2 to 8 percent slopes...._.._________ 1,150 4
slopes . loam, 3to 8
Hollyoke rocky silt loam, 5 to 15 percent 760 3 Ro;g&‘g:g 51(‘)2;)\26511)’ sandy 2,150 N
slopes ‘ . ndy loam, 8 to 15
Holyoke-RO{:k outcrop complex, 15 to 35 730 0 Rogg-i‘::g sglx(')e;)\;e;ll{sa v 1,150 4
percent slopes . ony sandy loam, 3 to 15
Kli?esville shaly silt loam, 25 to 35 percent 260 1 R°g§i‘;’§€' ;&%Igre:t v sancy ’ 24,000 8.0
slopes . mel ony sandy loam, 15
Made land, sanitary land fill 660 2 R%%kggi’;ri’éff Slgge:t v = v | 10,600 3.5
Minoa silt loam, 0 to 3 percent slopes __.. 280 1 Rockaway-Rock outcrop complex, 3 to 15
Minoa silt loam, 3 to 8 percent slopes.___| 840 -3 percent slopes 7,250 2.4
Muck, shallow over clay 970 3 | Rockaway-Rock outcrop complex, 15 to 25
Muck, shallow over loam 960 3 percent slopes ] 5,900 2.0
Neshaminy gravelly silt loam, 8 to 8 percent Rockaway-Rock outcrop complex, 25 to 45
slopes 950 3 percent slopes ] 2,700 9
Neshaminy gravelly silt loam, 8 to 15 percent Rock outerop 500 2
slopes 1,450 .5 || Rock outerop-Rockaway complex, steep ... 7,300 2.6
Neshaminy very stony silt loam, 15 to 25 Turbotville loam, 0 to 3 percent slopes .| 1,400 5
percent slopes 390 .1 || Turbotville loam, 3 to 8 percent slopes .| 2,650 9
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Area | Extent Soil Area | Extent
Acres | Percent Acres Percent
Urban land 6,200 2.1 || Urban land-Rockaway complex, moderately
Urban land, wet 480 2 SEeeP 650 0.2
Urban land-Edneyville complex.... .| 1,450 .5 || Urban land-Whippany complex ... ] 970 3
Urban land-Haledon complex ... 2,800 .9 || Washington loam, 0 to 8 percent slopes_______| 1%?8 é
Urban land-Neshaminy comp]ex ,,,,,,,,,,,,,,,,,,,,,,,, 550 2 %E}ppany Sllt loam, 0 to 3 percent s%opes ------ ] 1,100 .4
Urban land-Penn complex 630 2 ippany silt loam, 3 to 8 percent slopes ... = '
p Whippany silt loam, sandy loam substratum,
Urban land-Preakness complex | 530 2 0 to 3 percent slopes 400 1
Urban land-Riverhead complex ... | 9,600 3.2 || Whippany silt loam, sandy loam substratum,
Urban land-Rockaway complex, gently 3 to 8 percent slopes 1,000 .3
sloping and sloping 8,500 2.8 || Whitman very stony loam 930 3
Total 299,520 100.0

Adrian Series

The Adrian series consists of nearly level, very poorly
drained organic soils that are underlain by sandy de-
posits at a depth of 16 to 50 inches. Thesge soils are in
low positions. In the northern half of the county, they
are in small depressions or kettles; in the southern half,
they are in large areas.

In a representative profile the surface layer is black,
highly decomposed muck about 12 inches thick. Below
this, and extending to a depth of about 42 inches, is very
dark brown and dark-brown, fibrous and decomposed
muck. The substratum to a depth of 60 inches is gray
loamy sand.

Permeability is rapid, and available water capacity
is high. The water table is at the surface most of the
time. Most large areas of Adrian muck are near
streams, and they are subject to stream overflow. The
soils are unstable under load, are compressible, and
subside if they are drained.

If Adrian soils are farmed, they require drainage
and protection from flooding. Drainage outlets are
typically not available or are costly to obtain. The soils
have potential for intensive production of vegetables or
specialty crops but are little used in Morris County
because of drainage costs. In most places the present
vegetation is trees, mainly red maple and elm.

Representative profile of Adrian muck, one-fourth
mile east of Pleasant Hill Road, 50 feet from southern
edge of bog:

Oal—0 to 12 inches, black (10YR 2/1, broken face and
rubbed) muck (sapric material); 10 percent fiber,
less than 5 percent rubbed; weak, medium, granular
structure; sticky; 30 percent, by weight, organic
matter; mineral part is eclay loam; medium acid;
clear, wavy boundary.

0a2—12 to 36 inches, very dark brown (7.5YR 2/2, broken
face and rubbed) muck (sapric material), on ex-
posure to air, color changes rapidly to black (10YR
2/1); 60 percent fiber, 10 percent rubbed; sodium-
pyrophosphate-extract color very dark grayish
brown (10YR 3/2) massive; slightly sticky; 10 per-
cent woody coarse fragments % inch to 8 inches in
size along minimum dimension; medium acid; clear,
wavy boundary.

0e1—36 to 42 inches, dark-brown (7.5YR 3/2) hemic mate-
rial, black (5YR 2/1) rubbed; 60 percent fiber, 15
percent rubbed; sodium-pyrophosphate-extract color

very pale brown (10YR 7/3); massive; nonsticky;
medium acid; abrupt, wavy boundary.

IIC—42 to 60 inches, gray (10YR 5/1) loamy sand; single
grained; loose; medium acid.

The surface layer ranges from black (N 2/0) to very dark
grayish brown (10YR 3/2), is sapric or hemic material, and
generally is 50 to 70 percent mineral material that ranges
from loam to clay. The subsurface and lower organic layers
are dominantly sapric material but generally have a thin
layer of hemic material. The combined thickness of the hemie
layers is less than 10 inches. Reaction of the subsurface and
lower organic layers is medium acid or slightly acid. Color
is 5YR to 10YR in hue, 2 to 3 in value, and 1 to 8 in chroma.
Broken-face and rubbed colors are similar but often differ
by one or two units. Fibers throughout the profile are derived
dominantly from herbaceous plants, but woody fragments
and fibers make up as much as 50 percent of some layers in
many places. Depth to the sandy substratum ranges from 16
to 50 inches and averages about 30 inches. The substratum
is sand or loamy sand. It is generally gray but is mottled in
many places. In some places the substratum is darkened by
organic matter for as much as 6 inches, where it contacts the
muck layer. Depth to bedrock is 10 feet or more.

Adrian soils are near Carlisle, Preakness, and Pompton
soils and Muck. They have a thinner organic deposit than
Carlisle soils. They contain more organic matter than Preak-
ness and Pompton soils. They have a coarser textured IIC
horizon than Muck.

Adrian muck (Ad).—This nearly level soil has a per-
manent high water table and is ponded or flooded in
winter and in spring.

Included with this soil in mapping are small areas
of Carlisle, Parsippany, Preakness, and Biddeford soils
and Muck, shallow over clay.

Where this soil is deeper than is typical, it has
potential for farming. However, high land values be-
cause of urban expansion make it unlikely that ex-
tensive areas will be developed for farming. This soil
is severely limited for most community development.
It is used as sites for dug ponds. Capability unit VIIw-
41.

Alluvial Land

Alluvial land consists of water-laid sediment along
streams in all parts of the county. Drainage is variable.
The material is variable.

This land type has a permanent high water table and
is flooded annually.
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The hazard of flooding makes this land type poorly
suited to most uses. The areas generally are not farmed.
Some areas are used for pasture, and some are wood-
land. Other areas are used for residential, commercial,
and industrial development.

Alluvial lIand (Ae).—This land type consists of poorly
drained, somewhat poorly drained, and moderately well
drained alluvial soils that are generally 3 to 8 feet above
the normal level of streams. These soils are extensive
on narrow flats, in slightly higher areas near the mar-
gins of stream flood plains, and on natural levees on the
flood plains. The water table is at a depth of 1 foot to
4 feet most of the year but rises abruptly after heavy
rains. These soils are flooded on an average of once a
year. In the northern and central parts of the county,
flooding seldom lasts more than 12 to 24 hours, but
near Long Valley, Butler, and Stirling, flooding com-
monly lasts 1 to 2 days. Available water capacity is
moderate to high, especially in the upper 2 to 3 feet.

This mapping unit consists of stratified material of
contrasting texture, composition, and drainage. The
underlying material is generally stratified coarse sand,
gravel, cobbles, and stones and loamy or mucky layers
of variable thickness. Coarse fragments are derived
mainly from granitic gneiss or weathered shale. Bed-
rock is generally below a depth of 6 feet.

In many places Alluvial land is near Alluvial land,
wet. The water table in Alluvial land is not so high
throughout the year as that in Alluvial land, wet. On
terraces and uplands Alluvial land is also near River-
head, Pompton, Preakness, Parsippany, Whippany, and
other soils. Alluvial land does not have the distinct
horizonation that is common in those soils, which
formed on higher positions than Alluvial land.

Because of the hazard of flooding and the probability
of severe damage, these soils are not generally farmed
and are commonly used for parks. Most areas were
formerly cleared and used for pasture, but large areas
are reverting to woodland. In some areas of intense
development, such as the towns of Dover and Pequan-
nock, these soils are used as residential, commercial, and
industrial sites; however, damage from floods is gen-
erally extensive. Capability unit VIw-86.

Alluvial land, wet (Am).—This land type consists of
very poorly drained alluvial soils. Areas are generally
smaller than 10 acres. The soils are in depressions and
serpentive meander scars on flood plains, about 1 foot
to 4 feet above the normal level of streams. They consist
of various materials eroded from nearby uplands or
transported from a distance by the adjacent streams.
The water table is at or near the surface most of the
time. These soils are flooded at least once a year and,
because of their low position, are ponded by runoff for
lli)n% periods. Available water capacity is moderate or

igh.

The material is variable. The soils are generally un-
derlain by gravel or sand. Bedrock is generally below
a depth of 6 feet.

Alluvial land, wet, is near Alluvial land. The water
table in Alluvial land, wet, is higher throughout the
year than in Alluvial land.

These soils are severely limited for farming and

community development by the hazard of flooding and

“the high water table (fig. 6). Reeds and cattails cover

the soils before hardwoods seed in. Limited areas near
Mine Hill, Dover, and Pequannock have been filled and
used for residential, commercial, or industrial sites.
Capability unit VIw-46.

Annandale Series

The Annandale series consists of deep, gently sloping
to strongly sloping, well-drained soils that have a
weakly developed fragipan in the lower part of fche
subsoil. These soils are extensive on broad undulating
ridgetops. They formed in strongly weathered glac1§11
till that is mostly granitic gneiss, and they. contain
subangular gravel and cobbles and some stones in nearly
all places. Most of the coarse fragments are weathered,
but some are hard and relatively unweathered.

In a representative profile the surface. layer is dark-
brown gravelly loam about 11 inches thick. The upper
part of the subsoil is yellowish-brown gravelly loam
about 6 inches thick. The middle is strong-brown
gravelly clay loam about 15 inches thick, and the
lower part is a firm and brittle fragipan of strong-
brown gravelly sandy loam about 12 inches thlclg.
Between depths of 44 and 76 inches, the substratum is
strong-brown gravelly sandy loam, and between depths
of 76 and 108 inches it is yellowish-red weathered
granitic gneiss of sandy loam texture.

Permeability is moderate above and below the fragi-
pan and slow in the fragipan. Depth to the water tgble
is generally more than 10 feet, but during brief perlpds
late in winter and early in spring, particularly followmg
early thaws and periods of heavy rain, free water is
perched on top of the fragipan. This water tends to
move laterally, seeping to the surface on steep slopes
and flowing from excavations. The fragipan restrlgts
the growth of plant roots. The available water capacity
is moderate; it is sufficient in most years for most crops.
Water stored below the fragipan is generally not avail-
able for use by plants.

Annandale soils are suited to general crops and to
most specialized crops grown in the county.

Representative profile of Annandale gravelly loam,
3 to 8 percent slopes, in an idle field, 50 yards southeast
of Naughright Road, three-fourths of a mile north of
Flocktown Road, 25 yards north of the powerline:

Ap—0 to 11 inches, dark-brown (10YR 4/3) gravelly loam;
strong, medium and coarse, granular structure; very
friable; many roots; 15 percent angular gravel, 2
percent angular cobbles, mainly granitic gneiss;
medium acid; abrupt, smooth boundary. 7 to 11
inches thick.

B1—11 to 17 inches, yellowish-brown (10YR 5/8) gravelly
heavy loam; weak, medium, angular blocky struc-
ture; friable; common roots; thick eclay films in
some pores and thin, discontinuous, dull clay films
in patches on ped faces; 15 percent angular gravel,
2 percent angular granitic gneiss cobbles; slightly
acid; clear, wavy boundary. 5 to 12 inches thick.

B2t—17 to 32 inches, strong-brown (7.5YR 5/8) gravelly
clay loam; weak, medium, angular blocky structure;
friable; common roots; discontinuous, glossy,
yellowish-red (5YR 5/8) clay films on ped faces

and in some channels and voids; 15 percent angular
gravel, 2 percent angular cobbles, less than 1 per-
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Figure 6.—Flood damage to road on Alluvial land, wet, which is subject to frequent flooding.

cent angular stones, mainly granitic gneiss; slightly
acid; clear, wavy boundary. 12 to 26 inches thick.

Bx—32 to 44 inches, strong-brown (7.5YR 5/8) gravelly
sandy loam; weak, subangular blocky structure or
massive; firm and brittle; few roots; thick patchy
clay films on ped faces; 25 percent angular gravel,
5 percent angular cobbles, less than 1 percent
angular granitic gneiss stones; strongly acid; grad-
ual, wavy boundary. 6 to 13 inches thick.

C1—44 to 76 inches, strong-brown (7.5YR 5/8) gravelly
sandy loam; massive; friable; 25 percent angular
gravel, 5 percent angular cobbles, less than 1 per-
cent angular %ranitic gneiss stones; strongly acid;
abrupt, wavy boundary. 25 to 85 inches thick.

IIC2—76 to 108 inches, yellowish-red (5YR 5/8) sandy loam
saprolite; massive; friable; less than 10 percent
coarse fragments of angular granitic gneiss gravel,
cobbles, and stones; strongly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to the fragipan is 24 to 36 inches. Depth to bedrock ranges
from 6 to 10 feet or more. The upper part of the solum con-
tains 5 to 20 percent coarse fragments of angular gravel,
cobbles, and stones. The content of coarse fragments in-
creases with increasing depth. Granitic gneiss is always
dominant, but in places these soils include fine earth and
coarse fragments derived from quartzite conglomerate, sand-
stone, and chert. In areas that are not limed, reaction is
medium acid to strongly acid.

The A horizon is 10YR in hue, 3 or 4 in value, and 2 or 3
in chroma.

The B horizon above the fragipan has a hue of 7.5YR or
10YR, a value of 5 or 6, and a chroma of 6 to 8. Contrasting
colors occur in association with weathered granules and
gravel and faint mottling near the bottom of this horizon.
The texture ranges from loam to clay loam and their
gravelly analogs.

The fragipan is similar to the rest of the B horizon in
color but is slightly paler. The upper part of the fragipan
has very faint pale mottling in some places. It is commonly
sandy loam but ranges to clay loam and is gravelly in places.
It is slightly firm to very firm and brittle.

The C horizon ranges from yellowish-red (FYR 5/8) to
light yellowish-brown (10YR 6/4) sandy loam to clay loam
and their gravelly analogs.

Annandale soils are generally associated with Parker,
Edneyville, Califon, and Cokesbury soils. They have a higher
content of clay in the B horizon and contain fewer coarse
fragments than Parker soils. They are similar to Edneyville
soils, but Edneyville soils lack a fragipan. Annandale soils
lack the low-chroma mottles that are common in Califon soils
and the low-chroma matrix color that is common in Cokes-
bury soils.

Annandale gravelly loam, 3 to 8 percent slopes (AnB).—
This soil has the profile described as representative of
the series. Included in mapping are areas of less
gravelly Annandale soils and Califon, Cokesbury, Ed-
neyville, and Parker soils.

This soil is well suited to farming and community
development. The principal properties that affect the
use of this gently sloping soil are adequate surface
drainage, lateral seepage of water on top of the fragi-
pan, and slow permeability in the fragipan. The hazard
of erosion is only moderate, and practices to control
erosion on farmland can be easily applied. If crop
rotation, contour cultivation, and in places stripcrop-
ping on long slopes are used, cultivated crops can be
grown year after year without excessive erosion (fig. 7).
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Figure 7—Stripcropping on an Annandale soil to reduce erosion and control runoff,

Drainage generally is not needed on Annandale soils,
but in places it is needed on the included soils that are
not well drained. If this soil is used for special intensive
purposes, drainage diversions or subsurface interceptor
drains are needed in places. Because the firm fragipan
in the lower part of the subsoil restricts the growth of
roots, irrigation is needed, especially for high-value
crops. Capability unit I1e-53.

Annandale gravelly loam, 8 to 15 percent slopes (AnC).
—This soil has a profile similar to the one described as
representative of the series, but the content of gravel
is slightly higher,

Included with this soil in mapping are areas of
Califon and Edneyville soils and cobbly or stony phases
of Parker soils. In places these cobbly or stony areas
are sufficiently abundant to affect the use and manage-
ment of the soil. Unless the cobbles and stones are
removed, they reduce the suitability of this soil for
cultivated crops.

This soil is well suited to pasture, hay, and cultivated
crops, but, because the soil is strongly sloping, the
hazard of erosion is moderately high. Other properties
that limit the use of this soil are slow permeability in
the fragipan and lateral seepage of water on top of the

fragipan. Deep cuts generally needed in the construction
of roads or plot layouts for houses or other land-grading
operations on the steeper slopes could result in further
erosion because of the release of seepage water to the
surface in these cuts. Drainage diversions or interceptor
drains above such cuts are thus used frequently to assist
in their stabilization. Other farmland conservation
practices that are used to control erosion are contour
cultivation, crop rotation, striperopping, and diversions.
Capability unit IITe-53.

Bartley Series

The Bartley series consists of deep, nearly level to
strongly sloping, moderately well drained soils on
terraces in major valleys distinetly above the level of
the flood plain. These soils have a slowly permeable,
weakly developed, very firm fragipan. They formed in
strongly weathered glacial till that was derived mainly
from granitic material but contains some quartzite,
shale, sandstone, conglomerate, and limestone. In most
places the soils are underlain by noncavernous limestone
bedrock that has open joints and fractures.

In a representative profile the surface layer is dark-
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brown loam about 11 inches thick. The upper part of
the subsoil is about 21 inches thick. In sequence from
the top, the upper 5 inches is strong-brown loam, the
middle 4 inches is yellowish-brown sandy clay loam,
and the lower 12 inches is yellowish-brown clay loam.
The lower part of the subsoil is a fragipan of mottled,
vellowish-brown, very firm, dense sandy loam about
10 inches thick. The subsoil is about 10 percent gravel
and cobbles. The substratum, which is between depths
of about 42 and 88 inches, is variegated reddish-yellow,
strong-brown, white, and very pale brown very fine
§an}<liy loam. Hard limestone bedrock is at a depth of 88
inches.

Permeability is moderate above and below the fragi-
pan and slow in the fragipan, and free water is held in
the soil above the fragipan. The water moves laterally,
causing seepage at excavations. The fragipan also re-
stricts the growth of plant roots. The surface layer is
loamy and has a moderately high organic-matter con-
tent, which results in good tilth. The subsoil has suf-
ficient clay to make it slightly plastic and enough sand
and gravel so that it has good compaction character-
istics, low compressibility, and low subsidence. It makes
stable, slowly permeable compacted embankments. The
available water capacity is moderate.

Bart}ey soils are well suited to crops. They are used
extensively for general-purpose crops and pasture.

Representative profile of Bartley loam, 3 to 8 percent
slopes, in the middle of a field, 400 yards southeast of
Route 513 and 660 yards southwest of Long Valley:

Ap—0 to 11 inches, dark-brown (10YR 4/3) loam; weak and
moderate, medium, granular structure; friable; 5
percent coarse fragments, mostly granitic pebbles,
2 millimeters to 5 centimeters in diameter; neutral;
abrupt, smooth boundary. 8 to 11 inches thick.

B21t—11 to 16 inches, strong-brown (7.5YR 5/6) heavy
loam; moderate, medium, subangular blocky struc-
ture; very friable; 10 percent coarse fragments,
mostly 1 centimeter to 2 centimeters in size;
yellowish-red (5YR 5/6), thick, glossy, discontinu-
ous clay films on ped faces; neutral; gradual, wavy
boundary. 4 to 10 inches thick.

B22t—16 to 20 inches, yellowish-brown (10YR 5/8) sandy
clay loam; weak, medium and coarse, subangular
blocky structure; friable; 10 percent coarse frag-
ments; strong-brown (7.5YR 5/6) patchy clay films
on faces of peds; slightly acid; gradual, wavy
boundary. 4 to 10 inches thick.

B3t—20 to 32 inches, yellowish-brown (10YR 5/8) clay loam;
few, fine, distinct, brown (10YR 5/8) mottles; weak,
very thick, platy structure; firm; 10 percent coarse
fragments; thick, glossy to dull, patchy clay films
on horizontal faces of peds; some black (5YR 2/1)
glossy stains; slightly acid; abrupt, wavy boundary.
0 to 16 inches thick.

Bx—32 to 42 inches, yellowish-brown (10YR 5/6) heavy
sandy loam; few, fine, distinct, brown (10YR 5/3)
mottles; weak, very thick, platy structure or mas-
sive; very firm, brittle; 10 percent coarse fragments
that show a marked increase in the proportion of
weathered limestone and chert chips; brown (7.5YR
4/4), thick, patchy clay films on horizontal faces of
peds or fractures; neutral; abrupt, wavy boundary.
4 to 14 inches thick.

IIC—42 to 88 inches, variegated reddish-yellow (7.5YR 7/8),
strong-brown (7.5YR 5/8), white (10YR 8/2), and
very pale brown (10YR 8/8) very fine sandy loam;
brownish stains infiltrate the matrix in the upper
part; massive; friable; lower part retains some rock

structure; neutral; clear, wavy boundary. 0 to 60
inches thick.
IIR—88 inches, hard limestone bedrock.

The solum ranges from 35 to 60 inches in thickness. Depth
to the fragipan is 24 to 36 inches, and depth to bedrock is
6 to 10 feet or more. The content of gravel and cobbles
ranges from 5 to 25 percent. These coarse fragments are
dominantly angular granitic fragments in the upper part.
The amount of limestone and sandstone increases with in-
creasing depth. In areas that are not limed, reaction is
slightly acid near the surface and neutral in the lower part
of the B horizon.

The A horizon has a hue of 10YR or 7.5YR, value of 3 or
4, and chroma of 2 or 3. It is loam or gravelly loam.

The Bt horizon lacks mottles above a depth of about 2 feet
and is uniform in color. It has a hue of 7.5YR or 10YR, value
of 5 to 7, and chroma of 6 to 8. This horizon is clay loam to
heavy sandy loam and their gravelly analogs. In the lower
part of the Bt and Bx horizons, at depths of 2 to 5 feet, the
matrix color is the same, but both high- and low-chroma
mottles occur. The mottles range from 5 to 7 in value and
1 to 3 or 6 to 8 in chroma.

The B horizon above the fragipan has weak to moderate,
medium to coarse, subangular blocky structure but in places
is weak platy in the lower part. The fragipan typically has
weak, very coarse, prismatic structure parting to weak and
strong, very thick, platy, but in places structure is weak or
moderate, subangular blocky in the fragipan.

The C horizon ranges from sandy loam to loam and their
gravelly analogs, mostly weathered till of granitic materials
or residuum weathered from the underlying bedrock.

Bartley soils are associated with Turbotville, Riverhead
neutral variant, Pattenburg, Edneyville, and Washington
soils. Bartley, Washington, Turbotville, and Riverhead neu-
tral variant soils that formed in mineralogically similar
material. Bartley soils are more clayey and have less coarse
sand than the Riverhead neutral variant. They lack the gray
mottling in the upper part of the B horizon that is charac-
teristic of Turbotville soils. They have brown and yellowish-
brown mottles and a fragipan in the B horizon, which Wash-
ington soils lack. Bartley soils are less acid and have a fragi-
pan, which is lacking in Edneyville soils. Bartley soils do
not have the red, gravelly and shaly material that is common
in Pattenburg soils.

Bartley loam, 0 to 3 percent slopes (BaA).—This soil is
in wide, nearly level swales on terraces. Included in
mapping are areas of Turbotville soils that make up
about 25 percent of the mapping unit. Also included
are small areas of Washington and Edneyville soils.

Runoff is slow. This soil receives runoff from ad-
jacent, higher areas.

This soil is well suited to pasture, hay, corn, and
vegetables. The dominant properties that affect the
use of this nearly level soil are the loamy surface layer
and the fragipan in the lower part of the subsoil. Drain-
age is not commonly critical for general farming. If this
soil is used for intensive purposes, improved drainage
is desirable. Drainage diversions and subsurface inter-
ceptor drains are used for both farm and suburban uses.
Capability unit IIw-T71.

Bartley loam, 3 to 8 percent slopes (BaB).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of Washington
and Turbotville soils. In a few widely spaced places, cob-
bles, stones, and boulders are sufficiently numerous to
affect use and management. Also included east of Fland-
ers in the vicinity of some sandstone pits are small areas
of a sandy soil that has a white bleached layer of ir-
regular thickness immediately beneath the surface
layer.
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This Bartley soil is well suited to farm and residential
use. The hazard of erosion is moderate. Diversions and
subsurface interceptor drains help to improve drainage.
In _addition, contour cultivation, a crop rotation, and
stripcropping help to control erosion in farmed areas.
In residential developments and recreational areas,
early establishment of cover, such as lawns, has reduced
erosion and runoff. Interceptor drains at the top of
slopes or around foundations are also effective. Capabil-
ity unit Ile-71.

Bartley gravelly loam, 8 to 15 percent slopes (BbC).—
This soil has a profile similar to the one described as
representative of the series, but it contains 15 to 20
percent gravel. Included in mapping are small areas of
Washington and Edneyville soils and, in isolated spots,
Turbotville soils. In small widely spaced areas cobbles,
stones, and boulders are sufficiently numerous to affect
the use and management of this soil.

This soil is well suited to pasture, hay, and cultivated
crops. Because the soil is strongly sloping, the hazard
of erosion is moderately severe. Other properties that
limit the use of this soil are slow permeability in the
fragipan and lateral seepage of water on top of the
fragipan. The fragipan restricts the growth of roots,
and water stored below the fragipan is not generally
available for use by plants. Drainage is not generally
critical for farming. Seepage is likely in excavations,
and drainage diversions and interceptor drains above
such cuts are used to help stabilize them. Other suitable
conservation practices that help to control erosion are
contour cultivation, crop rotation, stripcropping, and
diversions. Capability unit IITe-71.

Biddeford Series

The Biddeford series consists of deep, nearly level,
very poorly drained soils. These soils are in depressions,
along streams, and in old meander scars on the flat,
nearly level bottom of the basin formerly occupied by
glacial Lake Passaic. They formed in stratified, glacial
lacustrine deposits and have a thin mantle of silty and
mucky sediment washed from surrounding soils.

In a representative profile a layer of black muck
about 8 inches thick overlies the surface layer of dark-
gray silt loam about 6 inches thick. The upper part of
the subsoil, about 4 inches thick, is light brownish-gray
silt loam. Below this, and extending to a depth of about
36 inches, the subsoil is mottled, gray and pinkish-gray
silty clay loam that is sticky and plastic when wet. The
substratum to a depth of 52 inches is dark-brown silt
loam that contains thin layers of sandy and clayey
material.

Permeability is slow. The water table is at or above
the surface most of the time, except during summer.
These soils are frequently flooded. They have poor
workability.

Undisturbed areas of Biddeford soils support swamp
or marsh vegetation. Improved drainage is needed if
the soils are used for crops or community development.
Surface drainage by ditching and bedding systems are
effective. Because of the low position of the soils and

the lack of adequate outlets, drainage systems in many
places are expensive and difficult to install.

Representative profile of Biddeford silt loam, in a
wooded area, one-fourth mile south of Pine Brook Road,
one-half mile east of Tom’s Point, in Lincoln Park
Borough:

02—S8 inches to 0, black (5YR 2/1, broken face and rubbed)
highly decomposed muck; less than 5 percent fibers
when rubbed; moderate, medium, granular struec-
ture; nonsticky; slightly acid; gradual, smooth
boundary, 6 to 12 inches thick. .

Alg—0 to 6 inches, dark-gray (10YR 4/1) silt loam; moder-
ate, fine, granular structure; friable, nonsticky
nonplastic; medium acid; gradual, wavy boundary.
3 to 16 inches thick.

Blg—6 to 10 inches, light brownish-gray (10YR 6/2) silt
loam; weak, medium, subangular blocky structure;
friable when moist, slightly sticky and slightly plas-
tic when wet; most sand grains coated but clean in
some pockets on ped faces; slightly acid; clear,
smooth boundary. 0 to 6 inches thick.

I1IB2g—10 to 36 inches, mottled gray (10YR 6/1) and
pinkish-gray (7.5YR 6/2) heavy silty clay loam;
weak, medium, subangular blocky structure; firm
when moist, sticky and plastic when wet; many
yellowish-red (FYR 5/6) speckles; slightly acid;
abrupt, smooth boundary. 15 to 30 inches thick.

IIIC—36 to 52 inches, dark-brown (7.5YR 4/4) heavy silt
loam that contains thin sandy and clayey varves;
friable, slightly sticky, nonplastic; neutral.

These soils formed in stratified material that has various
textures within a short vertical or horizontal distance. The
upper 40 inches is dominantly moderately fine textured but
typically has thin lenses or varves of medium- or coarse-
textured material. In areas that are not limed, reaction
ranges from medium acid in the A1l horizon to neutral in
the C horizon. The solum ranges from 24 to 40 inches in
thickness. Depth to bedrock is more than 10 feet.

The A horizon is commonly black to dark reddish brown
in hue of 5YR or 7.5YR, but it ranges to very dark grayish
brown in hue of 10YR. The O horizon is less than 15 inches
thick and commonly is organic material. In many places
there is an A horizon of mucky silt loam that is less than
20 percent organic matter and as much as 15 inches thick.

The B horizon is commonly gray (10YR 6/1) in hue of
75YR to 5Y. In most places there is a thin B1 horizon be-
tween the A horizon and the B2 horizon. In most places the
B horizon contains more clay than the A horizon. The struc-
ture of the B horizon is generally weak, subangular blocky
but in places ranges to moderate, subangular or angular
blocky. In some places widely spaced vertically oriented
streaks or cracks extend through the B horizon and into the
C horizon.

The C horizon commonly ranges from dark brown to dark
reddish brown in hue of 5YR or 7.5YR. Below a depth of 40
inches the C horizon has clayey or loamy texture with or
without contrasting varves.

Biddeford soils are associated with Carlisle muck, Parsip-
pany, Pompton, and Preakness soils and Muck, shallow
over clay. They have a thinner layer of muck at the surface
than Carlisle and Muck, shallow over clay. They have a
layer of muck at the surface, whereas the Pompton, Preak-
ness, and Parsippany soils do not.

Biddeford silt leam (Bd).—This soil is nearly level. In-
cluded in mapping are small areas of Muck, shallow
over clay, and Parsippany soils. Also included are areas
of the better drained Pompton and Minoa soils on many
very small knobs, less than 2 acres in size.

This Biddeford soil has a high water table, is very
frequently ponded, is susceptible to flooding, and has
slow permeability. These characteristics limit its use
for farming and community development.
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Successful use of this soil depends on improved
drainage, which is difficult to accomplish because of its
low position, inadequate outlets, and the moderately fine
textured subsoil. Where outlets are available, open
ditches or a combination of open ditches and bedding
systems are effective to improve drainage. This soil
is generally used for woodland and wildlife. In many
places it is used for dug ponds or impoundments. Capa-
bility unit VIw-46.

Boonton Series

The Boonton series consists of gently sloping to
strongly sloping, well drained and moderately well
drained soils. These soils are on hills within and at the
margins of the basin formerly occupied by glacial Lake
Passaic and on the rolling tops and side slopes of the
traprock ridges. They have a strongly developed fragi-
pan. The soils generally contain gravel throughout the
profile and on some steeper slopes contain as much as
15 percent stones and cobbles in addition to gravel. They
formed in stony glacial till that overlies fractured basalt
or red shale and sandstone bedrock. The till is derived
mostly from these rocks but is as much as 20 percent
granitic gneiss.

In a representative profile the plow layer is dark-
brown gravelly loam about 6 inches thick. The upper
part of the subsoil is strong-brown heavy fine sandy
loam about 24 inches thick. The lower part is a fragipan
of mottled, dark-brown gravelly fine sandy loam 15
inches thick that is very firm and brittle when moist
and hard and brittle when dry. The substratum, be-
tween depths of 45 and 60 inches, is brown gravelly
sandy loam.

Permeability is slow in the fragipan. Available
water capacity is moderate. After heavy rains and in
winter and early in spring, perched water seeps lat-
erally on top of the fragipan. In areas of these soils
that contain gravel, cobbles, stones, and boulders, the
coarse fragments reduce the available water capacity,
and water stored below the fragipan is generally not
available for use by plants.

Undisturbed areas of Boonton soils are used mostly
for woodland of oak, hickory, ash, and yellow-poplar.
Limited areas cleared for farming and are now in
pasture or nurseries. Most areas are used for residential
and industrial developments.

Representative profile of Boonton gravelly loam, 3 to
8 percent slopes, 250 yards east of Passaic Valley Road,
60 yards south of Foremost Mountain Road, in Mont-
ville Township:

Ap—0 to 6 inches, dark-brown (7.5YR 4/2) gravelly loam;
weak, medium, granular structure; friable; common
roots; 15 percent gravel and few cobbles, stones,
and boulders, mostly angular or blocky pieces of
basalt, red and brown shale, and granitic gneiss;
strongly acid; clear, smooth boundary. 6 to 10
inches thick.

B2t—6 to 30 inches, strong-brown (7.5YR 5/6) heavy fine
sandy loam; weak, fine, subangular blocky strue-
ture; friable; slightly sticky; common fine roots;
10 percent gravel and rare cobbles, stones, or
boulders, mostly blocky basalt, red or brown shale
or sandstone, and granitic gneiss; patchy, thick,
glossy, reddish clay films on peds and in voids;

strongly acid; abrupt, wavy boundary. 12 to 80
inches thick.

Bx—30 to 45 inches, dark-brown (7.5YR 4/4) gravelly fine
sandy loam; few, fine, prominent, very dark gray
(N 3/0) mottles; very weak, coarse, prismatic
structure or massive that has widely spaced
bleached vertical streaks; very firm and brittle;
very few roots except along prism faces or vertical
streaks; 20 percent angular gravel and cobbles and
a few stones; very thick, patchy, reddish-brown clay
films in voids or channels; strongly acid; clear, wavy
boundary. 6 to 30 inches thick.

C—45 to 60 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; massive; friable; 20 percent gravel
and cobbles; slightly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than 6 feet. Depth to the fragipan ranges
from 20 to 30 inches. Fine and very fine sand makes up a
high proportion of the sand fraction throughout the soil.
The content of gravel ranges from 5 to 20 percent; of cobbles,
from 5 to 10 percent; and of stones, from a trace to 15 per-
cent. Boulders are scattered on the surface and through the
soil. Reaction is very strongly acid to strongly acid in the
upper part of the profile and medium acid to neutral in the
lower part.

The A horizon is 7.5YR or 10YR in hue, 3 or 4 in value,
and 2 in chroma.

The B2t horizon is 7.5YR to 5YR in hue, 4 or 5 in value,
and mainly 6, but ranging from 4 to 6, in chroma. In addi-
tion, in places very dark, nearly black stains are on ped
surfaces or are associated with weathered pebbles; in other
places low-chroma mottles are in the lower part of the Bt
horizon just above the fragipan. The B2t and Bx horizons
are heavy silt loam, fine sandy loam, loam, and their gravelly
analogs. The fragipan has vertical ped surfaces or fracture
zones that are bleached gray and have a horizontal polygonal
pattern. The fragipan is firm to extremely firm.

The C horizon is variable in color, depending on the pro-
portion of red and brown shale or traprock, but it ranges
from 2.5YR where shale is abundant to 10YR where it is less
common. This horizon has a value of 3 to 5 and a chroma of
4 to 6. It is generally free of low-chroma mottling but in
places has pale-colored mottles.

Boonton soils are associated with the somewhat poorly
drained Haledon soils, the well-drained Holyoke soils, and
the well-drained gravelly Riverhead soils. Boonton soils are
deeper than Holyoke soils. They lack the low-chroma matrix
color that is common in Haledon soils and are less sandy
than Riverhead soils.

Boonton gravelly loam, 3 to 8 percent slopes (BoB).—
This soil has the profile described as representative of
the series. Included in mapping are areas of bedrock
outcrop, Holyoke soils, Boonton and Haledon extremely
stony soils, and Haledon gravelly loam soils.

This soil has complex slopes and a moderate hazard
of erosion. In addition, it is in small areas and is fre-
quently associated with steep or rocky areas.

In its natural condition, the soil is suited to woodland
and pasture. If stones are removed and erosion is con-
trolled, the soil is suited to crops. Practices used to
control erosion are mostly crop rotation and diversions.
Drainage commonly is not a limitation for general
farming, except where high-value crops are grown.
Interceptor drains and stripcropping are beneficial in
removing excess water and reducing erosion. Drought-
resistant grasses and legumes, such as alfalfa, Ladino
clover, orchardgrass, and bromegrass, are suited. The
depth to rock and the presence of stones or boulders
are limitations to deep excavation. Lateral seepage is
likely in excavations. Capability unit IIe-5.

Boonton gravelly loam, 8 to 15 percent slopes (BoC).—
This soils has a profile similar to the one described as
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representative of the series, but it is commonly more
eroded and has a slightly higher proportion of gravel,
cobbles, and stones in the surface layer.

Included with this soil in mapping are small areas
of short, 15- to 25-percent slopes of Haledon, River-
head, and Rockaway soils. If farmed, these steeper
soils need more intense practices to control erosion than
this Boonton soil.

This soil is strongly sloping, and in many places the
surface layer is 25 to 30 percent coarse fragments. In
areas used for crops, stripcropping, diversions, and
interceptor drains provide drainage and help to control
erosion, runoff, and sediment. If areas where water
seeps to the surface are used for building construction,
erosion and unstable slopes are limitations. In such
areas, diversions and interceptor drains at the top of
the slopes and retaining walls are effective in providing
the necessary protection. Capability unit 1TIe-5.

Boonton and Haledon extremely stony soils, 8 to 15
percent slopes (BpC).—The areas of this mapping unit
are dominated by either Boonton or Haledon extremely
stony soils or consist of nearly equal parts of each.
Areas dominated by Boonton soils are more common
than those dominated by Haledon soils. These soils have
a profile similar to the ones described as representative
of their respective series, but the content of stones is
about 5 to 10 percent, the surface layer of the Haledon
soil is dominantly loam, and stones are spaced 3 to 5
feet apart on the surface.

Included with these soils in mapping are small areas
of Holyoke soils.

The numerous stones make these soils generally un-
suited to cultivation and limit their use largely to pas-
ture, woodland, and wildlife habitat. The stones also
limit community development. In addition, concentrated
runoff and seepage water from surrounding higher
areas can be a severe limitation to use of these soils for
community development. Lateral seepage along the top
of the fragipan commonly enters excavations, making
the soil unstable at steep cuts for roads or homesites.
Capability unit VIIs-22.

Califon Series

The Califon series consists of deep, nearly level to
strongly sloping, moderately well drained and somewhat
poorly drained soils. These soils are mostly in water-
ways or seepage areas at the base of slopes in the
granitic gneiss uplands, but some are in the nearly
level areas and depressions on the top of ridges,
particularly Schooley’s Mountain. They have a fragi-
pan. The soils typically contain gravel and cobbles
throughout. They formed in local colluvium or in deeply
weathered till derived mainly from granitic gneiss, and
they are underlain by material weathered from granitic
gneiss.

In a representative profile the surface layer is very
dark grayish-brown loam about 9 inches thick. The up-
per part of the subsoil is yellowish-brown clay loam
about 14 inches thick, and the lower part is a fragipan
of yellowish-brown, very firm sandy loam about 34
inches thick. It is distinctly mottled with yellowish,

brownish, and grayish colors. The upper 19 inches of the
substratum is part of the fragipan and is yellowish-
brown, firm sandy loam. Below this, the substratum, to
a depth of 100 inches, is yellowish-brown sandy loam
that has bands of very pale brown and yellowish-red
loamy sand and clay loam.

Permeability is moderate above and below the fragi-
pan but slow in the fragipan. The available water
capacity is moderate. Undisturbed areas of these soils
are wet during winter and early in spring. In many
places, where these soils are nearly level or in depres-
sions, water remains ponded after heavy rains. The
fragipan restricts the growth of roots and the penetra-
tion of water. Water stored below the fragipan is
generally not available for use by plants. The soils are
difficult to work with heavy equipment during wet
periods and cold months. Water is perched at a depth of
1% foot to 4 feet for only a brief period late in winter
and early in spring. Water is perched on top of the
fragipan, and on slopes it moves laterally as seepage.

Nonstony areas of Califon soils are well suited to
farming. Surface stones and cobbles have been removed
from most cultivated fields and pasture. Wetness re-
stricts the choice of crops and the timing of farming
practices. The native vegetation is mostly upland oaks,
ash, and yellow-poplar. Drained areas of these soils
are well suited to improved pasture and to cultivated
crops. Drainage diversions, interceptor drains, and
spot drains help to improve drainage. Seasonally, a high
perched water table and lateral seepage of water are
the main limitations for community development.

Representative profile of Califon loam, 0 to 3 percent
slopes, 300 yards southeast of Naughright Road, three-
fourths of a mile north of Flocktown, 20 yards north of
powerline south of hedgerow:

Ap—0 to 9 inches, very dark grayish-brown (10YR 4/2)
loam, pale brown (10YR 6/3) dry; moderate, me-
dium, crumb structure and weak, medium and
coarse, subangular blocky; hard when dry, friable
when moist, nonsticky and nonplastic when wet;
5 percent angular gravel and cobbles, dominantly
granitic, but having traces of sandstone, chert, and
quartzite; slightly acid; abrupt, smooth boundary.
6 to 10 inches thick.

B2t—9 to 23 inches, yellowish-brown (10YR 5/8) clay loam,
strong brown (7.5YR 5/6) dry; weak, medium,
angular blocky structure; hard when dry, friable
when moist, sticky and slightly plastic when wet;
10 percent angular gravel and cobbles, mostly
granitic material but having traces of sandstone,
chert, and quartzite; dull discontinuous clay films
on ped faces, on pebbles, and in pores and channels;
medium acid; clear, wavy boundary. 12 to 24 inches
thick.

Bx—23 to 38 inches, yellowish-brown (10YR 5/4) sandy
loam, light yellowish brown (10YR 6/4) dry; com-
mon, coarse, distinct, reddish-yellow (7.5YR 6/8)
mottles, common, coarse, distinct, light yellowish-
brown (2.5YR 6/4) mottles, and few, fine, distinct,
light brownish-gray (10YR 6/2) mottles; weak,
very thick, platy structure; very hard when dry,
very firm and brittle when moist, and slightly sticky
and slightly plastic when wet; 10 percent coarse
fragments, mostly granitic, but a small proportion
of sandstone, chert, and quartzite; thick patchy clay
films on peds and in pores and channels; medium
acid; clear, wavy boundary. 12 to 36 inches thick.

Cx—38 to 57 inches, yellowish-brown (10YR 5/8) sandy
loam; massive; firm and brittle; 10 percent coarse
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fragments; strongly acid; gradual, wavy boundary.
0 to 20 inches thick.

IIC—57 to 100 inches, yellowish-brown (10YR 5/8) sandy
loam that has bands of yellowish-red (5YR 5/8)
and very pale brown (10YR 7/8) gritty loamy sand
and clay loam; massive tending to part horizontally
along bands; slightly firm; black (N 2/0) staining
on some soft weathered gravel and cobbles and
speckles in bands that are particularly pale in
color; strongly acid.

The solum ranges from 36 to 60 inches in thickness. Depth
to the fragipan is 20 to 30 inches, and depth to granitic
gneiss bedrock is 6 feet or more. The A, B, and C horizons
contain a few to 25 percent coarse fraoments. dominantly
angular gravel. The contact with bedrock in most places is
obscured by a transition through residual saprolite. In some
places the upper part of the profile is easny 1dentineu as
old weathered till. In other places it is a surficial mantle
of local alluvium or colluvium. Generally, it is difficult to
distinguish between till, alluvium, and eolluvium in the upper
3 feet. In areas that are not limed, reaction is medium acid
in the surface layer and strongly acid in the C horizon.

The A horizon is 10YR in hue, 3 or 4 in value, and 2 or 3
in chroma.

The Bt horizon is 7.5YR to 10YR in hue, 5 to 6 in value,
and 4 to 8 in chroma. The horizon is dominantly clay loam,
but ranges to sandy clay loam. It is friable to firm. The
fragipan is sandy loam or loam. Low-chroma mottles are at
a depth of 18 to 30 inches but not within the upper 10 inches
of the Bt horizon. The fragipan is firm to extremely firm
sandy loam or loam. In many places the fragipan does not
extend into the C horizon.

The IIC horizon commonly contains bands that are 5YR
to 2.5Y in hue, and they have a wide range in value and
chroma, depending on the degree of weathering and the
kinds of minerals present.

Califon soils are associated with Annandale, Edneyville,
Cokesbury, and Turbotville soils. All except the Turbotville
soils formed in similar material. Caliton soils ditter trom
Annandale and Edneyville soils in having mottles. They lack
the low-chroma matrix color that is common in Cokesbury
soils. They lack the low-chroma mottles in the upper part of
the B horizon that are common in Turbotville soils.

Califon loam, 0 to 3 percent slopes (CaA).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of poorly drained
Cokesbury soils, well-drained Annandale soils, and the
Califon friable subsoil variant. Also included are small
areas of Califon gravelly loam or very stony loam.

In its natural condition, this soil is suited to pasture,
hay, woodland, and general crops. If high-value crops
are grown, drainage is needed. The dominant properties
that affect the use of this nearly level soil are slow
runoff, its position on the landscape where it receives
runoff from surrounding higher areas, restricted root
growth and slow permeability in the fragipan, and
perched ground water on top of the fragipan. Drainage
diversions, subsurface interceptor drains, and spot
drains have been used to improve this soil for intensive
farming and for community development. Capability
unit ITw-71.

Califon loam, 3 to 8 percent slopes (CaB).—This soil is
in small narrow waterways or elongated areas at the
base of steeper slopes adjacent to large areas of well-
drained soils.

Included with this soil in mapping are small areas of
well-drained Annandale and Edneyville soils and the
Califon friable subsoil variant. Also included are areas
of Califon gravelly loam and very stony loam.

Because this soil is gently sloping, the hazard of
erosion is moderate. Diversions, subsurface interceptor

drains, and spot drains help to improve drainage. In
addition, crop rotation, striperopping, and diversions
help to control erosion. Drainage is a limitation for com-
munity development. Lateral seepage of water and a
perched water table limit septic fields and building
foundations. Early establishment of good cover on
lawns and play areas provides adequate protection
against erosion. Capability unit IIe-71.

Califon loam, 8 to 15 percent slopes (CaC).—This soil
is in small narrow waterways or elongated narrow
seepage areas on the lower parts of steeper slopes.

Included with this soil in mapping are small areas
of Califon gravelly loam and very stony loam. Also
included are areas of well-drained Annandale and
Edneyville soils.

Runoff is rapid, and the hazard of erosion is severe.

In its natural condition, this soil is used for woodland.
It is suited to general crops, hay, and pasture. If this
soil is used for intensive farming, erosion control
practices are required. If high-value crops are grown,
drainage is needed in places. For community develop-
ment, this strongly sloping soil is limited by lateral
seepage and the moderately severe hazard of erosion.
Lateral movement of water in excavations makes
stabilization of such areas particularly difficult. In
many places it is necessary to install interceptor drains
above steep banks to prevent an unstable condition.
Capability unit ITIe-71.

Califon gravelly loam, 3 to 8 percent slopes (CbB).—
This soil is generally in wide waterways. It has a
profile similar to the one described as representative of
the series, but it is 20 percent or more gravel through-
out.

Included with this soil in mapping are areas of more
strongly sloping soils and some small areas of soils that
are cobbly, stony, and bouldery. Also included are areas
of Califon loam, the Califon friable subsoil variant,
poorly drained Cokesbury soils, and well-drained An-
nandale and Edneyville soils.

Runoff is slow on the nearly level included soils in
depressions, and the soils often remain ponded for a
brief period after heavy rains. Runoff is more rapid on
the strongly sloping included soils, and erosion is a
hazard.

If this soil is used for cultivated crops, drainage, re-
moval of stones, and control of erosion on steeper slopes
are needed. If this soil is used for community develop-
ment, poor drainage, the lack of adequate outlets in
some depressions, the content of gravel and stones, and
the hazard of erosion on steeper soils are limitations.
This soil is used as sites for ponds. Capability unit
ITe-71.

Califon very stony loam, 2 to 8 percent slopes (CcB).—
This soil is mainly in broad nearly level waterways or
on gently sloping lower slopes. It has a profile similar
to the one described as representative of the series, but
it has more stones, cobbles, and gravel throughout,
and stones are spaced 5 to 30 feet apart.

Included with this soil in mapping are areas of
Califon gravelly loam, Califon loam, and the Califon
friable subsoil variant. Also included in places are small
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areas of well-drained Annandale and Edneyville soils
and poorly drained Cokesbury soils.

This soil is limited by its content of stones, cobbles,
and gravel; isolated bouldery areas; water seepage
along the top of the fragipan; slow permeability in the
fragipan; and slow or medium runoff. Unless the stones
are removed, this soil is better suited to pasture or to
yvoodland than to other uses. Stone removal is essential
in areas used for crops. Also needed are drains to
intercept the seepage and runoff from surrounding
higher areas, and surface drainage to get rid of the
surface water. If this soil is used for community
development, excess water and the presence of stones
and some boulders are limitations. On small lots in
many places drainage outlets are difficult to find. These
soils are natural sites for ponds. Capability unit VIs-75.

Califon very stony loam, 8 to 15 percent slopes (CcC).—
This soil is in long, narrow, strongly sloping waterways.
It has a profile similar to the one described as represen-
tative of the series, but it is very stony and has 20 to
30 percent gravel and cobbles throughout. Stones cover
as much as 3 percent of the surface and are generally
spaced 5 to 30 feet apart.

Included with this soil in mapping are areas of less
stony Califon soils and the Califon friable subsoil
variant. Also included are small areas of well-drained
Annandale gravelly loam and Edneyville gravelly loam.

The properties that affect the use of this soil are the
content of stones, cobbles, and gravel; lateral seepage;
slow permeability in the fragipan; and a moderately
severe hazard of erosion.

This soil is used almost exclusively for woodland.
The content of stones is the main property that affects
its suitability for cultivation. The soil is suitable for
hay and pasture. The need for drainage, the content of
stones and other coarse fragments, and the hazard of
erosion are limitations for community development.
Capability unit VIs-75.

Califon Variant

The Califon variant, consists of deep, gently sloping,
somewhat poorly drained and moderately well drained
soils. These soils are in waterways or swales on uplands
and in many places at the base of steeper slopes. The
areas along waterways are elongated and branched, and
those at the base of steeper slopes are small and isolated.
Coarse fragments are mostly angular granitic gneiss
gravel and a few cobbles and stones. These soils formed
in a combination of till, local colluvium, and material
weathered from granitic gneiss. The underlying gra-
nitic gneiss bedrock is fractured and weathered to a
depth of many feet.

In a representative profile about 4 inches of partly
decomposed leaves and twigs overlies 2 inches of black
humus. The mineral surface layer is very dark brown
loam about 3 inches thick. The upper part of the sub-
soil is dark-brown gravelly loam about 9 inches thick,
the middle is brown gravelly sandy clay loam and sandy
clay loam about 20 inches thick, and the lower part
is brown sandy loam about 8 inches thick. Below a
depth of 12 inches, the subsoil has yellowish, brownish,

and grayish mottles. The substratum, between depths of
40 and 60 inches, is brown weathered granitic gneiss
or weathered till of sandy loam texture that contains
narrow bands of strong-brown and reddish-brown ma-
terial.

Permeability and available water capacity are mod-
erate. Undisturbed areas of these soils are wet during
winter and early in spring. In warm seasons, they
remain ponded for several days after heavy rains.
During winter and early in spring, the water table rises
to within 14 foot to 4 feet of the surface, but in summer
it gradually recedes to a greater depth.

Most areas of these soils have been cleared for farm-
ing.

Representative profile of Califon loam, friable sub-
soil variant, 3 to 8 percent slopes, in the edge of the
woods, 50 yards west of Ironia Road, 300 yards north
of telephone cable crossing, in Mendham Township:

01—4 inches to 1 inch, leaves and sticks from last couple of
years, mostly oak and maple, but some elm; abrupt,
wavy boundary. 8 to 6 inches thick.

02—1 inch to 0, black (10YR 2/1) humus of decomposed
leaves and twigs; gradual, wavy boundary. 2 inch
to 2 inches thick.

A1-—0 to 8 inches, very dark brown (10YR 3/2) loam; mod-
erate, coarse, crumb structure; friable; mat of fine
fibrous roots; very porous, 10 percent angular
granitic gneiss pebbles, less than 1 percent angular
stones, boulders, and cobbles; strongly acid; clear,
wavy boundary. 1 to 8 inches thick.

B1—3 to 12 inches, dark-brown (10YR 4/3) gravelly loam;
moderate, coarse, crumb structure and moderate,
medium, subangular blocky; friable; many fine
fibrous roots and some large conductor roots; many
pores; 15 percent angular granitic gneiss gravel,
less than 1 percent cobbles, stones, and boulders;
humus-colored coatings in channels and voids and
on some peds; very strongly acid; diffuse, wavy
boundary. 4 to 10 inches thick.

B21t—12 to 20 inches, brown (7.5YR 4/4) gravelly sandy
clay loam; few, fine, distinct, yellow (10YR 7/6)
and light brownish-gray (10YR 6/2) mottles in the
upper part and many coarse mottles in the lower
part; moderate, medium, subangular blocky struc-
ture; friable; many fine fibrous roots in the upper
part, some in the lower part; 15 percent angular
granitic gneiss gravel, less than 5 percent cobbles,
stones, and boulders; discontinuous clay films on
most ped surfaces, in voids, and on pebbles; very
strongly acid; diffuse, wavy boundary. 16 to 28
inches thick.

B22t—-20 to 32 inches, brown (7.5YR 4/4) sandy clay loam;
many, coarse, distinet, strong-brown (7.5YR 5/8)
and light brownish-gray (10YR 6/2) mottles; mod-
erate, medium, subangular blocky structure; friable;
few roots, decreasing in number and size with in-
creasing depth; 10 percent angular granitic gneiss
pebbles, cobbles, and stones; clay films on sand
grains, gravel, and ped faces; very strongly acid;
clear, wavy boundary. 0 to 12 inches thick.

B3--32 to 40 inches, brown (7.5YR 4/4) sandy loam; com-
mon, coarse, faint, strong-brown (7.5YR 5/8) mot-
tles; massive; friable; few roots; clay bridging be-
tween sand grains; very strongly acid; gradual,
wavy boundary. 0 to 10 inches thick.

C—40 to 60 inches, brown (7.5YR 4/4) sandy loam saprolite
or weathered till that has narrow bands of strong
brown (7.5YR 5/6) and reddish brown (5YR 5/4);
massive; firm to friable; color bands related to
mineralogy; very strongly acid.

The solum ranges from 30 to 58 inches in thickness. Depth
to bedrock is 10 feet or more. These soils contain various
amounts of angular granitic gneiss coarse fragments. The
solum contains 10 to 20 percent gravel, 0 to 5 percent cob-
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bles, and 0 to 1 percent stones. Reaction ranges from very
strongly acid to medium acid throughout.

The A horizon has a hue of 10YR, value of 2 to 4, and
chroma of 1 to 8. In most places it is loam, but gravelly
loam also oceurs.

The B horizon has a hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 8 to 8. Mottles range from few, fine,
faint to many, coarse, distinct. In most places they increase
in number in the lower part of the B horizon. This horizon
is loam, sandy clay loam, heavy sandy loam, and their
gravelly analogs.

’1_"he C.horizon does not have color banding in all places.
This horizon is generally less than 5 percent coarse frag-
ments, but where the rock was coarse quartz it is 10 to 15
percent coarse fragments. The contact with bedrock is
typically diffuse and irregular, but in some places it is
abrupt and wavy.

The Califon variant is associated with Edneyville, Parker,
Califon, and Cokesbury soils. The Califon friable subsoil
variant has mottles, which Edneyville and Parker soils lack.
It lacks the fragipan that is common in Califon soils. It does
not havp the low-chroma matrix that is common in Cokes-
bury soils.

Califon loam, friable subsoil variant, 3 to 8 percent
slopes (CdB).—Included with this soil in mapping are
areas of soils that have slightly more gravel in the
surface layer, which is gravelly loam. These areas make
up about 25 percent of the mapping areas. Also in-
cluded are small areas of Edneyville and Cokesbury
soils.

This soil is suited to pasture, cultivated crops, and
woodland. If adequately drained, it is suited to the
general crops grown in the county. Open ditches and
underc}ralns help to lower the water table. Such con-
servation practices as crop rotation, cover crops, and
contour cultivation help to reduce erosion. A mod-
ergtely high seasonal water table and ponding after
rains are the main limitations to community develop-
ment. Capability unit ITe-71.

Carlisle Series

The Carlisle series consists of deep, nearly level, very
poorly drained organic soils. These soils are in depres-
sions that were formerly or are now partly occupied
by lakes or ponds. Over a period of thousands of years,
these lakes or ponds have gradually been filling by the
accumulation of organic material or a mixture of min-
eral sediment and organic material. Budd Lake, Lake
Denmark, and Green Pond are examples of lake basins
that are now partly filled with organic soils. Black
Meadow and Great Swamp are examples of former
lake basins that are now filled with organic soils.

In a representative profile the surface layer is black,
highly decomposed muck about 18 inches thick. Below
this, and extending to a depth of 60 inches, is very dark
grayish-brown, decomposed muck that contains many
fibers and pieces of wood.

Permeability is rapid, and available water capacity
is high. The water table is at or above the surface most
of the time. These soils are compressible and unstable
under load and subside if they are drained.

Drained areas of Carlisle soils are suited to cultivated
crops, especially vegetables. They are also suitable for
sod production. The native vegetation is either marsh
sedges and reeds or wetland trees. Red maple, ash,
elm, and tamarack are common trees.

Representative profile of Carlisle muck, in a cutover
area, about 2 miles northeast of Meyersville, along a
powerline at the south edge of Great Swamp National
Wildlife Refuge:

0al—0 to 18 inches, black (10YR 2/1, broken face and
rubbed) muck (sapric material); about 30 percent
fiber, less than 10 percent rubbed; moderate, coarse,
granular structure parting to fine, granular; com-
mon woody fragments as much as 8 inches in diame-
ter; medium acid; gradual, smooth boundary.

0a2—18 to 60 inches, very dark grayish-brown (10YR 3/2,
broken face and rubbed) muck (sapric material);
about 50 percent fibers, less than 10 percent rubbed;
massive; slightly sticky; many woody fragments,
as much as 6 inches in diameter, in a fibrous matrix;
medium acid. -

The organic deposit ranges from 51 inches to more than
10 feet in thickness but is typically less than 6 feet. Depth
to bedrock is 10 feet or' more. Woody fragments are through-
out the profile in most places. They consist of branches or
logs and make up 2 to 25 percent of the material, by volume.
Fragments range from 14 inch to 10 inches in diameter.

The surface tier is black (5YR 2/1, 10YR 2/1, or N 2/0).
It is mainly sapric material or various proportions of hemic
and sapric material. The subsurface tier ranges from very
dark grayish brown (10YR 3/2) to dark reddish brown (5YR
2/2). Broken faces become darker upon exposure to air.
This tier is dominantly sapric material, but in many places
it contains thin layers of hemic material. It is typically
massive but in places has blocky or granular structure. Re-
action of this tier is medium acid or slightly acid. The bottom
tier is similar to the subsurface tier, but herbaceous fibers
are generally dominant.

Carlisle muck (Cm).—This soil is in low swampy areas.
Included in mapping are large areas of similar and
contrasting soils in a complex pattern. The main in-
cluded soils are deep organic soils that are fibrous and
less decomposed than this soil below a depth of 12
inches. North of Lincoln Park, in Bog and Valley
Meadows, are large included areas of organic soils that
are dominantly spongy, brownish sedimentary peat be-
low a depth of 12 inches. In Budd Lake Bog there are
small included areas of floating organic soils and of
organic soils that are high in content of peat consisting
of the remains of sphagnum moss. Most areas of this
Carlisle muck, particularly those around the edges of
areas that grade toward mineral soils, have included
areas of organic soils that are less than 51 inches deep
over a mineral substratum.

This soil needs drainage if it is farmed. Some at-
tempts have been made to drain Bog and Valley Mead-
ows and Black Meadows. These areas have been used
to a limited extent for vegetables. The drainage systems,
however, are inadequate, because suitable outlets are
not available. The northern part of Bog and Valley
Meadows is drained by tile lines that empty into
swamps. The water is pumped from the swamps into
shallow surface ditches. Cut flowers, potted plants, and
other specialty crops are raised on a small scale.

Because the water table is high and the soil is un-
stable, Carlisle muck is poorly suited to community
development. If adequately drained, this soil is suit-
able for very intensive farming and for specialized
nursery crops; however, subsidence is severe. Capa-
bility unit IITw-41.
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Cokesbury Series

The Cokesbury series consists of deep, nearly level
to gently sloping, poorly drained soils. These soils are
in waterways, depressions, and elongated areas that
extend along the bases of steeper slopes in the granitic
highlands of the southwestern part of the county. They
have a moderately developed fragipan. The soils are
generally cobbly and stony, but in places the surface
is almost free of stones. They formed in weathered
glacial till and colluvium derived mainly from granitic
gneiss, and they are underlain by weathered granitic
gneiss.

In a representative profile the plow layer is very dark
grayish-brown gravelly loam about 9 inches thick. The
upper part of the subsoil is 6 inches of light-gray loam
mottled with light olive brown and strong brown, and
the middle is about 10 inches of light brownish-gray
gravelly clay loam mottled with light yellowish brown
and strong brown. The lower part is a fragipan of
strong-brown, extremely firm loam about 10 inches
thick that is mottled with light gray and light yellowish
brown. The substratum, between depths of about 35
and 60 inches, is pale-brown gravelly loam mottled with
strong brown, light gray, and dark reddish brown.
Although Cokesbury soils are loamy throughout, they
have enough sand to cause them to feel distinctly gritty
in the subsoil.

Permeability is slow in the fragipan, and available
water capacity is moderate. Runoff is slow in depres-
sions of nearly level areas. Locally, the water. table is
perched at or near the surface for long periods during
winter and spring and after heavy rains. In addition,
areas of these soils receive much runoff and seepage
water from surrounding soils that occupy higher posi-
tions. These soils contain cobbles, stones, and boulders.

Undisturbed areas of Cokesbury soils are used mostly
for woodland. If the soils are used for crops or pasture,
drainage improvement, stone removal, and control of
erosion on gentle slopes are needed. Where these soils
are in low positions, they are natural sites for water-
ways and ponds.

Representative profile of Cokesbury gravelly loam,
0 to 3 percent slopes, 200 feet northeast of junction of
Hanover Avenue and Raynor Road, in Parsippany-Troy
Hills Township:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
gravelly loam; weak, fine, subangular blocky and
weak, medium, granular structure; friable; many
roots; 20 percent angular gravel, a few cobbles,

mostly granitic gneiss and some sandstone; slightly
acid; abrupt, smooth boundary. 7 to 10 inches thick.

Blg—9 to 15 inches, light-gray (2.5Y 7/2) heavy loam;
many, coarse, distinct, prominent, light olive-brown
(2.5Y 5/4) and strong-brown (7.5YR 5/8) mottles;
weak, coarse, prismatic structure; friable; many
roots; 10 percent angular gravel and cobbles;
slightly acid; gradual, wavy boundary. 4 to 10
inches thick.

B2tg—15 to 25 inches, light brownish-gray (2.5Y 6/2)
gravelly clay loam; interiors of peds have common,
coarse, distinct, light yellowish-brown (10YR 6/4)
and strong-brown (7.5YR 5/8) mottles; moderate,
very coarse, prismatic structure parting to moder-
ate, medium, subangular blocky; friable, slightly
plastic; many roots; 15 percent gravel and cobbles;

isolated, discontinuous, glossy clay coatings on ped
faces; medium acid; clear, wavy boundary. 9 to
14 inches thick.

Bx—25 to 35 inches, strong-brown (7.5YR 5/8) heavy loam;
many, coarse, distinct, light yellowish-brown (10YR
6/4) mottles and common, coarse, prominent, light-
gray (2.,5Y 7/2) mottles; weak, very coarse, pris-
matic structure parting to weak, very thick, platy;
extremely firm; few roots distributed along faces
of peds; 10 percent angular gravel and cobbles;
patchy clay films in voids and on ped faces; few,
brown, (7.5YR 5/4) soft nodules one-fourth inch in
diameter; strongly acid; distinet, wavy boundary.
6 to 10 inches thick.

C—35 to 60 inches, pale-brown (10YR 6/3) gravelly loam;
common, coarse, prominent, strong-brown (7.5YR
5/8) and light-gray (2.5Y 7/2) mottles and few,
medium, distinet, dark reddish-brown (2.5YR 2/4)
mottles; weak, very thick, platy and weak, very
coarse, prismatic structure; extremely firm; about
30 percent angular gravel, cobbles, and stones;
strongly acid.

The solum ranges from 26 to 40 inches in thickness. Depth
to the fragipan is 20 to 30 inches, and expression of the
pan ranges from weak to strong but is generally moderate.
Depth to bedrock is 6 feet or more. Coarse fragments make
up 5 to 25 percent of the solum and 30 to 50 percent of the
C horizon. Stones range from few to many. Coarse fragments
are mainly granitic gneiss, and in most places less than 20
percent of the coarse fragments and the fine-earth material
were derived from shale, sandstone, or siltstone. In areas
that are not limed, reaction ranges from strongly acid to
medium acid.

The Al and Ap horizons are very dark grayish brown
(2.5Y 3/2) to dark gray (10YR 4/1). The A horizon is
gravelly loam or extremely stony loam.

The upper part of the B horizon is dark grayish brown
(10YR 4/2) to light gray (5Y 7/1) and has few to many,
medium to coarse, strong-brown (7.5YR 5/8) to light olive
yellowish-brown (2.5Y 6/4), high-chroma mottles and faint
low-chrome mottles. Low chromas dominate ped faces and
matrix colors in the upper part of the B horizon and are
present as mottles in the lower part of the B horizon. The
B horizon is heavy loam, sandy clay loam, clay loam, silty
clay loam, and their gravelly analogs. The Bt and Bx
horizons have prismatic, platy, or subangular blocky struc-
ture. Consistence ranges from friable above the fragipan to
firm or extremely firm in the fragipan.

The C horizon ranges from brown (7.5YR 5/4) to pale
brown (10YR 6/3) to brownish yellow (10YR 6/6). Low-
chroma mottles range from dark grayish brown (10YR 4/2)
to light gray (5Y 7/2). This horizon is loam or sandy loam.

Cokesbury soils are associated with the well-drained An-
nandale and Edneyville soi's and the moderately well drained
and somewhat poorly drained Califon soils. They are wetter
than Annandale, Edneyville, and Califon soils, and they lack
the brown colors in the upper part of the B horizon that is
characteristic of those soils.

Cokesbury gravelly loam, 0 to 3 percent slopes (CoA).
—This soil has the profile described as representative of
the series. Included in mapping are some areas of
extremely stony Cokesbury and Califon soils. Where
this soil is adjacent to Washington or Bartley soils, it
is likely that fractured limestone bedrock rather than
granitic gneiss bedrock is at a depth of more than 10
feet.

Properties that affect use of these soils are poor
drainage, coarse fragments, and content of stones. In
its natural condition, this soil is used for woodland.
If adequately drained, it is suited to cultivated crops.
Surface drainage and interceptor drains help to im-
prove drainage. Removal of stones is needed in some
small isolated areas. For community development, this
soil has limitations caused by periods of saturation and
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the presence of coarse fragments. Because of its low
position in the landscape and the presence of a high
perched water table, this soil is well suited to ponds
(fig. 8). Capability unit IVw-82.

Cokesbury gravelly loam, 3 to 8 percent slopes (CoB).—
This soil has a profile similar to the one described as
representative of the series, but the plow layer is
lighter colored. In cultivated areas the soil is commonly
eroded.

Included with this soil in mapping are areas of ex-
tremely stony Cokesbury soils and Califon soils and
some small areas of soils that are more strongly sloping
than this soil. Where this soil is adjacent to Washington
or Bartley soils, it is likely that limestone bedrock
rather than granitic gneiss bedrock is at a depth of
more than 10 feet.

Use of this soil is limited by poor drainage, coarse
fragments, and the hazard of erosion. Suitable erosion
control practices include constructing diversions and
establishing grassed waterways. Drainage is needed
if this soil is used for crops. This soil is well suited
to ponds. Capability unit IVw-82.

Cokesbury extremely stony loam, 0 to 8 percent slopes
(CsB).—This soil has a profile similar to the one deseribed

Er

as representative of the series, but it has an extremely
stony surface that in places is bouldery. Stones cover 5
to 15 percent of the surface and are spaced 2 to 5 feet
apart.

Included with this soil in mapping are small areas of
soils that are less stony or gravelly than this soil and
some very wet spots. Making up 10 percent of the
mapped areas are soils that are similar to this Cokes-
bury soil, but they do not have a fragipan in the subsoil.

Soil properties that affect the use of this soil include
stoniness, poor drainage, slow permeability, and the
low position on the landscape. The high content of
stones makes this soil unsuitable for crops and pasture.
Capability unit VIIs-77.

Edneyville Series

The Edneyville series consists of deep, gently sloping
to steep, well-drained loamy soils. These soils generally
contain granitic gneiss gravel, cobbles, and stones. They
oceur in irregularly shaped areas, generally 10 to 40
acres in size, on the gently rolling tops of ridges and
the somewhat more stony side slopes.

In a representative profile the surface layer is very

il o=

Figure 8,—Mendham recreation pond on an area of Cokesbury soils.
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dark grayish-brown gravelly loam about 10 inches thick.
The upper part of the subsoil is brown sandy clay loam
about 12 inches thick, and the lower part is strong-
brown heavy sandy loam about 15 inches thick. The
substratum, between depths of 37 and 96 inches, is
strong-brown sandy loam that contains bands of sandy
clay loam.

Permeability and available water capacity are mod-
erate. The sand and gravel fractions are well graded,
and the soil contains enough clay to give good compac-
tion characteristics. Roots penetrate throughout the
profile.

Gently sloping and strongly sloping Edneyville soils
are well suited to farming and to community develop-
ment. Steep Edneyville soils have limitations for both
farming and community development.

Representative profile of Edneyville gravelly loam,
3 to 8 percent slopes, in a cultivated field, 20 feet west
of the northeast corner of the parking lot across Han-
over Avenue from the office of the Morris County
Planning Board:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2)
gravelly loam; moderate, fine and medium, sub-
angular blocky structure and moderate, medium,
crumb; friable; many fine fibrous roots; 15 percent
strongly weathered subangular granitic gneiss
gravel; medium acid; abrupt, smooth boundary.
6 to 10 inches thick.

B2t—10 to 22 inches, brown (7.5YR 5/4) sandy clay loam;
moderate, medium and coarse, subangular blocky
structure; friable; common roots; nearly continuous,
slightly glossy, dark-brown (7.5YR 4/4) clay films
on peds, prominent patches of clay films on isolated
horizontal surfaces and pebbles; 10 percent slightly
weathered gravel, 2 to 4 percent cobbles; slightly
acid; clear, wavy boundary. 10 to 20 inches thick.

B3—22 to 37 inches, strong-brown (7.5YR 5/6) heavy sandy
loam; very weak, thick, platy structure; slightly
firm in place, slightly brittle; common roots; pores
and voids generally filled with silt, very fine sand,
and clay; medium acid; gradual, wavy boundary.
5 to 20 inches thick.

C—37 to 96 inches, strong-brown (7.5YR 5/6) sandy loam
that has bands of sandy clay loam; massive; slightly
firm; few, fine, fibrous roots; many clean sand
grains and clean gravel, some pebbles slightly
weathered; strongly acid.

The solum ranges from 30 to 40 inches in thickness. Depth
to granitic gneiss bedrock ranges from 6 to more than 10
feet. In places the bedrock is weathered for several feet.
The solum ranges from 5 to 35 percent coarse fragments,
which consist of 5 to 25 percent gravel, 0 to 5 percent cobbles,
and 0 to 15 percent stones. In areas that are not limed, re-
action ranges from strongly acid to very strongly acid
throughout.

Unplowed areas of Edneyville soils have a dark-colored A1
horizon 1 inch to 3 inches thick. The A horizon ranges from
dark brown (10YR 4/3) to (7.5YR 3/2). This horizon is
gravelly loam or sandy loam or is extremely stony in places.

The Bt horizon ranges from brown (7.5YR 4/4) to yel-
lowish brown (10YR 5/6). This horizon ranges from heavy
sandy loam to clay loam and their gravelly analogs.

The C horizon is 2.5Y to 5YR in hue, 4 to 7 in value, and
4 to 8 in chroma. This horizon is sandy loam and in some
places is loamy sand below a depth of 40 inches. This horizon
ranges from 0 to 35 percent coarse fragments. Thin bands of
finer textured, redder material are typical but are lacking
in many places.

Edneyville soils are associated with Parker, Annandale,
and Califon variant soils. Edneyville and Parker soils and
the Califon variant formed in similar material. Edneyville
soils contain more clay and less coarse fragments than
Parker soils. They lack the gray mottling that is common

in the Califon variant. Edneyville soils lack the fragipan
that is common in Annandale soils.

Edneyville gravelly loam, 3 to 8 percent slopes (EdB).—
This soil has the profile described as representative of
the series. Included in mapping are some areas of
Parker soils and other Edneyville soils.

This soil is well suited to corn, small grains, hay,
pasture, and most special or vegetable crops grown in
the county. It has a slight hazard of erosion, which
generally is easily controlled by such cropping prac-
tices as crop rotation, contour cultivation, and cover
crops. High-value crops are generally irrigated. Capa-
bility unit ITe-58. ‘

Edneyville gravelly loam, 8 to 15 percent slopes (EAC).
—This soil is on side slopes in rolling to hilly areas used
largely for pasture and hay. Included in mapping are
some small areas of eroded Edneyville soils and stony
loams and stony sandy loams of the Edneyville and
Parker series.

This soil is suited to small grain, corn, hay, pasture,
and most specialized and vegetable crops grown in the
county. The hazard of erosion is moderately severe.
Diversions, crop rotation, contour cultivation, and strip-
cropping help to control erosion. Slope is a limitation of
this soil for some community development uses. Capa-
bility unit I11e-58.

Edneyville gravelly loam, 15 to 25 percent slopes (EdD).
—This soil has a profile similar to the one described
as representative of the series, but the content of coarse
fragments is about 20 percent. Included in mapping are
small areas of less steep Edneyville gravelly loam and
Parker extremely stony sandy loam soils.

Steepness and the severe hazard of erosion severely
limit the suitability of this soil for crops. If farmed,
this soil needs careful management, including crop
rotation and contour strips to control erosion. It is not
suited to continuous cultivation of row crops. Steepness
is a severe limitation for many community develop-
ments. Capability unit IVe-58.

Ellington Variant

The Ellington variant, consists of gently sloping to
steep, moderately well drained and somewhat poorly
drained soils. These soils are on the sides of the Watch-
ung ridges within basins formerly occupied by glacial
Lake Passaic. They formed in somewhat gravelly ma-
terial that was derived from shale, siltstone, and sand-
stone but contains a small amount of other materials,
including granitic gneiss. They are underiain at a depth
of 36 to 72 inches by finer textured residual material
weathered from trap or shale bedrock.

In a representative profile the plow layer is dark-
brown fine sandy loam about 10 inches thick. The sub-
soil is brown fine sandy loam about 10 inches thick
that contains a few, fine, faint, grayish-brown and
brown mottles. The substratum, between depths of 20
and 40 inches, is yellowish-brown very fine sandy loam
that is mottled with strong brown, and between depths
of 40 and 60 inches is yellowish-red, slightly firm
gravelly clay loam that is plastic when wet.
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Permeability is moderately slow, and available water
capacity is moderate. The high content of fine sand
limits the stability and workability of the soils, espe-
cially during winter, early in spring, and after heavy
rains. The soils are likely to have a perched water table
and seepage on top of the more slowly permeable sub-
stratum. They receive seepage and runoff from adjacent
soils that occupy higher positions. Roots can penetrate
throughout the profile.

The native vegetation of the Ellington variants is
mostly oak and hickory trees, but in the wetter areas
elm or maples are dominant. In cultivated areas these
soils are used extensively for hay, pasture, and nur-
series. The soils are in intermediate positions on long
slopes. In steep cultivated areas, they are particularly
susceptible to erosion.

Representative profile of Ellington fine sandy loam,
loamy subsoil variant, 3 to 8 percent slopes, near the
middle of a cultivated field, one-fourth mile north of
Lee’s Hill Road, 100 yards east of Young’s Road:

Ap—0 to 10 inches, dark-brown (7.5YR 4/2) fine sandy loam;
moderate, medium, granular structure; very friable;
common roots; 5 percent angular gravel, mostly
blocky fragments of traprock and some granitic
gneiss; medium acid; abrupt, smooth boundary. 6 to
10 inches thick.

Bt—10 to 20 inches, brown (7.5YR 4/4) fine sandy loam; few,
fine, faint, grayish-brown (10YR 5/2) and brown
(10YR 5/3) mottles; weak, fine, subangular blocky
structure; very friable; common roots; very slightly
more clay than horizon above; 10 percent gravel,
mostly traprock and shale but some granitic gneiss;
strongly acid; gradual, wavy boundary. 10 to 24
inches thick.

C1—20 to 40 inches, yellowish-brown (10YR 5/4) very fine
sandy loam; few, fine, faint, strong-brown (7.5YR
5/8) mottles; weak, fine, subangular blocky struc-
ture or massive; very friable; common roots; 10
percent gravel, mostly traprock and shale frag-
ments but some granitic gneiss; strongly acid; clear,
wavy boundary. 6 to 30 inches thick.

IIC2—40 to 60 inches, yellowish-red (5YR 5/6) gravelly clay
loam; massive; slightly firm and plastic; few roots;
20 percent coarse fraction of 15 percent gravel and
5 %ercent cobbles or stones of traprock; strongly
acid.

The solum ranges from 20 to 80 inches in thickness. Depth
to bedrock in most places is more than 10 feet. Coarse frag-
ments make up 5 to 20 percent throughout. Gravel-size frag-
ments are most abundant. The IIC horizon is as much as 10
percent cobbles, stones, and boulders. In areas that are not
limed, reaction is strongly acid or very strongly acid
throughout.

The matrix of the A horizon is commonly 7.5YR in hue.

The matrix of the B horizon is 7.5YR or 5YR in hue, 4 or
5 in value, and 4 to 6 in chroma. Mottles range from few,
fine, faint to many, coarse, prominent in hue of 5YR or
10YR, value of 3 to 8, and chroma of 1 to 8. In some places
medium or coarse, prominent mottles oceur throughout the
B horizon.

The color, texture, and mineralogy of the C horizon are
variable, depending largely on the composition of the parent
material. The parent material includes deep stratified de-
posits, weathered shale, and weathered traprock. This hori-
zon is 2.5YR to 10YR in hue. It ranges from gravelly sandy
loam to silty clay loam. On the lower part of slopes weath-
ered shale is at a depth of 3 to 6 feet.

The Ellington variants are associated with the well-drained
gravelly and sandy Riverhead soils, the stony and more
clayey Neshaminy soils, and the somewhat poorly drained
gravelly and sandy Pompton soils. They contain less gravel
and sand than Riverhead soils and less sand than Pompton

soils. They do not have the content of stones and clay that
is common in Neshaminy soils.

Ellington fine sandy loam, loamy subsoil variant, 3 to
8 percent slopes (EIB).—This soil has the profile de-
scribed as representative of the Ellington variant. It
occupies intermediate positions on long slopes. Included
in mapping are small areas of poorly drained Preakness
soils, somewhat poorly drained Pompton soils, and
well-drained Riverhead and Neshaminy soils.

Water often saturates the subsoil, and in places wet
seepage spots are on the surface after heavy rains.
Water received from soils that occupy higher positions
makes even these gently sloping soils moderately sus-
ceptible to erosion. In cultivated areas, contour strip-
cropping and diversions have been used to control
erosion. Interceptor drains are effective in removing
excess water. Seepage into excavations along roads,
homesites, and playfields causes unstable slopes. Capa-
ability unit ITw-25.

Ellington fine sandy loam, loamy subsoil variant, 8 to
15 percent slopes (EIC).—This soil has a profile similar to
the one described as representative of the Ellington
variant, but it has more gravel in the surface layer.
The soil occupies intermediate positions on long slopes,
where it receives runoff and seepage from soils that
occupy higher positions.

Included with this soil in mapping are areas of well-
drained Riverhead and Neshaminy soils.

Water saturates the subsoil late in winter and in
spring and causes wet spots on the surface. The com-
bined effect of excess water and erodibility makes this
strongly sloping soil highly susceptible to further
erosion. It is suitable for general crops, hay, and pas-
ture. In cultivated areas, contour cultivation, strip-
cropping, and diversions are effective in controlling
erosion. Seepage into excavations along roads, home-
sites, or playfields causes unstable slopes in deep cuts.
Capability unit 11Ie-25.

Ellington fine sandy loam, loamy subsoil variant, 15
to 25 percent slopes (EID).—This soil has a profile similar
to the one described as representative of the Ellington
variant, but the surface layer is more gravelly and the
upper part of the subsoil is less prominently mottled.
The soil occupies intermediate positions on long slopes,
where it receives runoff from adjacent soils that occupy
higher positions. Included in mapping are small areas
of Riverhead and Neshaminy soils.

Water seasonally saturates the subsoil of this steep
soil and causes wet spots on the surface. It is not
suited to continuous cultivation of row crops. It is
better suited to hay, pasture, woodland, and wildlife
than to other uses. Steepness is a limitation for many
community development uses. Capability unit IVe-58.

Haledon Series

The Haledon series consists of deep, gently sloping
to sloping, somewhat poorly drained soils. These soils
are on undulating and rolling low hills within the basin
of former glacial Lake Passaic and on narrow elongated
areas on the sides and tops of steep basalt ridges. They
have a well-developed, firm fragipan. The soils formed
in somewhat gravelly, cobbly, and stony glacial till. The
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till is mostly material that was derived from red and
brown shale, sandstone, and basalt, but it contains
some granitic gneiss.

In a representative profile the surface layer is dark-
brown silt loam about 10 inches thick. The upper part
of the subsoil is brown, mottled silt loam about 8 inches
thick. Below this, the subsoil is a fragipan of reddish-
brown, very firm, dense silt loam that extends to a depth
of about 46 inches. The substratum, to a depth of 64
inches, is dark-brown, firm very fine sandy loam.

Permeability is moderate above and below the fragi-
pan but slow in the fragipan. These soils have a high
proportion of silt and very fine sand. They have poor
workability, stability, and compaction characteristics
and are compressible. Depth to the seasonally perched
water table ranges from 14 foot to 114 feet. Roots are
commonly distributed throughout the profile above the
fragipan, but they seldom penetrate or extend into the
fragipan. Available water capacity is moderate, and
water stored below the fragipan is generally not avail-
able for use by plants.

Vegetation on Haledon soils consists mainly of
stands of red oak, pin oak, swamp white oak, maple,
and elm. Many areas have cleared and are used for
pasture and hay. If the soils are adequately drained,
they are suited to corn. Interceptor drains and spot
drainage are effective in providing drainage.

Representative profile of Haledon silt loam, 3 to 8
percent slopes, in a residential development between
Reynolds and Beverwyck Roads, three-eighths of a mile
southwest of their junction, in Parsippany-Troy Hills
Township:

Ap—0 to 10 inches, dark-brown (7.5YR 4/2) silt loam; mod-
erate, fine and medium, subangular blocky and
weak, medium, granular structure; very friable;
many fine fibrous roots; 10 percent gravel and cob-
bles; medium acid; abrupt, smooth boundary. 6 to
10 inches thick.

B21t—10 to 14 inches, brown (7.5YR 5/4) silt loam; few,
medium, distinct, reddish-yellow (7.5YR 7/6) mot-
tles; moderate, medium, subangular blocky struec-
ture; friable, slightly sticky, slightly plastic; com-
mon roots; few, red, thin, patchy clay films on ped
faces and bridges between grains; 10 percent small
rounded stones and cobbles, 10 percent gravel,
mainly red and brown shale, basalt, and granitic
gneiss; strongly acid; gradual, wavy boundary.
4 to 18 inches thick.

B22t—14 to 18 inches, brown (7.5YR 5/4) heavy silt loam;
common, coarse, prominent, reddish-brown (5YR
4/4) mottles and few, medium, distinct, gray (10YR
6/1) mottles; moderate, coarse, subangular blocky
structure; friable, sticky, slightly plastic; common
roots; pinkish-gray (7.5YR 6/2) and reddish-brown
(YR 4/4), thin to thick, discontinuous clay films
on ped faces; 5 percent small rounded stones and
cobbles, 10 percent gravel of red and brown shale,
granitic gneiss, and traprock fragments; strongly
acid; abrupt, wavy boundary. 0 to 10 inches thick.

Bx—18 to 46 inches, reddish-brown (5YR 4/4) silt loam;
common, medium, prominent, black (N 2/0) mottles
and few, medium, distinct, gray (10YR 6/1) mot-
tles; weak, very thick, platy structure; very firm
and brittle; few roots; black, glossy and semiglossy,
patchy clay films on ped faces and coarse frag-
ments; 10 percent gravel, 10 percent small rounded
stones and cobbles, mostly red and brown shale and
some granitic gneiss; strongly acid; clear, wavy
boundary. 20 to 40 inches thick.

C—46 to 64 inches, dark-brown (7.5YR 4/4) very fine sandy
loam; massive; firm; black stains on coarse frag-
ments and in matrix; medium acid.

The solum ranges from 42 to 50 inches in thickness. Depth
to the fragipan is 16 to 30 inches. Depth to bedrock generally
is more than 5 feet. In most places the soil is 5 to 30 percent
gravel, cobbles, and stones. In areas that are not limed, the
solum is strongly acid. The C horizon is slightly acid or
neutral.

The Ap horizon ranges from dark brown to dark grayish
brown in hue of 10YR or 7.5YR, value of 4, and chroma of 2
or 3. The 1- to 3-inch Al horizon has a value of 2 or 3.

The B2t horizon ranges from dark brown (7.5YR 4/4) to
yellowish brown (10YR 5/6). Mottles range from 5YR to
2.5Y in hue, 4 to 7 in value, and 1 to 6 in chroma. Depth to
low-chroma mottles ranges from 10 to 18 inches. This horizon
is silt loam, loam, or fine sandy loam. The Bx horizon has
weak, very thick, platy structure or is massive. In many
profiles the platy structure parts to weak or moderate,
medium or coarse, subangular blocky.

The C horizon is sandy loam and very fine sandy loam. In
many places the upper part of the C horizon is part of the
fragipan and is firm, dense and brittle, and several feet thick.
In a few places the C horizon is friable and porous imme-
diately beneath the Bx horizon.

Haledon soils are associated with Boonton, Whippany,
Riverhead, and Pompton soils. They are coarser textured
than the Whippany soils, which formed in lacustrine de-
posits. Haledon soils have a fragipan, which Riverhead and
Pompton soils lack. They have low-chroma mottles nearer to
the surface than Boonton soils. They are not so fine textured
in the B horizon as Whippany soils nor so coarse-textured as
Riverhead soils. They contain more silt than Pompton soils.

Haledon silt loam, 3 to 8 percent slopes (HaB).—This
soil has the profile described as representative of the
series. Included in mapping are small areas of stony
Haledon soils and Whippany, Boonton, and Pompton
soils.

Properties that affect use of this gently sloping soil
are a seasonally perched water table, moderate runoff,
and a moderate hazard of erosion. Drainage has gen-
erally been improved by interceptor drains. In farmed
areas suitable erosion control practices include exten-
sive use of cover and sod crops, contour cultivation, and
striperopping on long slopes. In residential, commercial,
and industrial developments early establishment of
lawns, use of a temporary grass cover during construc-
tion, and division of long slopes by use of diversions or
streets help to reduce erosion and sedimentation. Capa-
bility unit Ile-71.

Haledon silt loam, 8 to 15 percent slopes (HaC).—This
soil has a profile similar to the one described as rep-
resentative of the series, but it has more coarse frag-
ments on the surface. Included in mapping are small
widely spaced areas of cobbly and stony Boonton soils
and the Ellington variant.

This strongly sloping soil has a likelihood of lateral
seepage over the fragipan, slow permeability, rapid
runoff, moderate available water capacity, and a severe
hazard of erosion. On farmland, contour stripcropping,
diversions, and frequent use of sod or close-growing
crops help to control erosion and runoff. Interceptor
drains and spot drainage are effective in providing
adequate drainage. If this soil is used for community
development, use of temporary grass cover to protect
cleared areas during construction, early establishment
of grass cover, and division of long slopes by use of
diversions or cross streets help to control erosion and
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runoff. Construction of desilting basins and installation
of interceptor drains and retaining walls are special
measures to control runoff and erosion and to stabilize
slopes in residential, commercial, and industrial de-
velopments. Capability unit I1Te-71.

Hibernia Series

The Hibernia series consists of deep, gently sloping
to steep, somewhat poorly drained soils in depressions,
in watercourses, and at the base of steep slopes. These
soils have stones on the surface and a fragipan. They
formed in glacial till and colluvium derived from such
deposits. The material has a mixed composition dom-
inated by granitic gneiss but contains a small amount
of many other kinds of rock.

In a representative profile the surface layer is very
dark gray gravelly loam about 2 inches thick. The
subsurface layer is yellowish-brown gravelly loam about
5 inches thick. The upper part of the subsoil is yel-
lowish-brown and dark yellowish-brown gravelly sandy
loam about 13 inches thick, and the lower part is a
fragipan of strong-brown and dark-brown, very firm
gravelly sandy loam about 10 inches thick. The upper
16 inches of the substratum is part of the fragipan and
is light-gray, very firm gravelly sandy loam. Below
this the substratum, to a depth of 60 inches, is brown
and pale-brown stony sandy loam.

Permeability is moderate above the fragipan and
slow in the fragipan. These soils have good workability,
stability, and compaction characteristics; low sub-
sidence; and low compressibility. Depth to the seasonal
high water table is 14 foot to 114 feet late in winter
and early in spring. In addition, water is locally perched
on top of the fragipan. This water is held in the soil
and moves laterally over the fragipan. Roots are com-
monly distributed throughout the soil above the fragi-
pan. The available water capacity is low, and water
stored below the fragipan is generally not available for
use by plants. The hazard of erosion is moderate to
severe, depending on slope. The slow permeability in
the fragipan is a limitation to onsite disposal of septic
tank effluent. Water seeping laterally on top of the
fragipan is likely to move into foundations and to the
surface at steep cuts for roads and houses, causing
drainage problems and unstable banks.

Most areas of Hibernia soils are woodland.

Representative profile of Hibernia gravelly loam in
an area of Hibernia stony loam, 8 to 15 percent slopes,
in the northeast corner of a mine pit, 400 yards south
of Snake Hill Road, one-half mile west of Route 513, in
Rockaway Township:

A1—0 to 2 inches, very dark gray (10YR 3/1) gravelly loam;
weak, fine, granular structure; friable; many, fine,
fibrous roots and common conductor roots; peds
and sand grains have coatings of very dark gray;
25 percent gravel and cobbles and a few stones;
very strongly acid; abrupt, wavy boundary. 1 to 4
inches thick.

A3—2 to T inches, yellowish-brown (10YR 5/6) gravelly
loam; weak, medium and fine, subangular blocky
structure; friable; many, fine, fibrous roots and com-

mon conductor roots; most sand grains clean or only
slightly stained; 25 percent gravel and cobbles and

a few stones; strongly acid; clear, wavy boundary.
2 to 10 inches thick.

B21t—7 to 14 inches, yellowish-brown (10YR 5/6) gravelly
sandy loam; weak, medium, subangular blocky
structure; friable; common, fine, fibrous roots; thin
strong-brown (7.5YR 5/8) clay bridges between
sand grains; 30 percent gravel, cobbles, and stones
derived largely from granitic rock but having a
small quantity of other rock types, some coarse
fragments distinctly weathered and soft; strongly
acid; gradual, wavy boundary. 6 to 20 inches thick.

B22t--14 to 20 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; few, medium, distinct, light-
gray (10YR 7/2) mottles and a few, medium, prom-
inent, yellowish-red (5YR 5/8) mottles as stains
that fade into the matrix color; weak, medium, sub-
angular blocky structure; friable; common, fibrous
roots throughout concentrated along lower bound-
ary; thin patchy clay films on peds and bridges be-
tween sand grains; 30 percent gravel, cobbles, and
stones; very strongly acid; clear, wavy boundary.
0 to 12 inches thick.

Bx—20 to 30 inches, nearly equal proportions of strong-
brown (7.5YR 5/8) and dark-brown (7.5YR 4/4)
gravelly sandy loam; many, coarse, distinct, pinkish-
gray (7.5YR 6/2) mottles; weak, thick, platy struc-
ture; very firm; dense pores and voids partly filled
with fines; thick, glossy, yellowish-red (6YR 5/8),
patchy clay films on some peds; 30 percent cobbles,
gravel, and stones; very strongly acid; diffuse, wavy
boundary. 6 to 18 inches thick.

C1x—30 to 46 inches, light-gray (10YR 7/2) gravelly light
sandy loam; many, coarse, prominent, yellowish-red
(5YR 5/8) and brownish-yellow (10YR 6/8) mot-
tles; massive; very firm and brittle; 35 percent cob-
bles, gravel, and stones; very strongly acid; abrupt,
wavy boundary. 0 to 18 inches thick.

C2—46 to 60 inches, brown (10YR 5/3) and pale-brown
(10YR 6/3) stony sandy loam; massive; very fri-
able; 50 percent stones, cobbles, and gravel; very
strongly acid.

The solum ranges from 24 to 40 inches in thickness.
Depth to bedrock is more than 10 feet. Depth to the fragi-
pan ranges from 18 to 30 inches, and thickness of the
fragipan ranges from 12 to 30 inches. The fragipan is re-
stricted to the B horizon in some places. These soils are
always dominated by granitic material and have a high pro-
portion of coarse sand. The solum is 20 to 50 percent gravel
and cobbles and 3 to 15 percent stones and boulders in any
subhorizon, but the weighted percentage is less than 35. In
addition to granitic material, quartzite, sandstone, and shale
are also present. In areas that are not limed, reaction is
strongly acid to very strongly acid throughout.

The Ap horizon ranges from very dark gray to dark brown
in hue of 10YR or 7.5YR, value of 4, and chroma of 1 to 3.
The A1l horizon has similar colors but ranges to 8 in value.
The dominant texture is gravelly loam or gravelly sandy
loam, but in most places the soil is stony or very stony.

The matrix of the Bt horizon ranges from yellowish brown
to dark brown in hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 to 6. This horizon is commonly gravelly sandy
loam and is generally more or less cobbly and stony. Low-
chroma mottles are at a depth of 12 to 24 inches. The fragi-
pan is massive or has weak, thick, platy structure in most
places, but it ranges to strong, thick, platy.

In most places the C horizon has a hue of 10YR, value of
5 to 7, and chroma near 3, but higher chromas are common
where the horizon is slightly weathered. This horizon is mas-
sive or has weak, thick, platy structure. It ranges from very
firm to loose.

Hibernia soils are associated with the well drained and
moderately well drained Rockaway soils, the well drained
Netcong soils, and the poorly drained Ridgebury soils. They
have low-chroma mottles, which Rockaway and Netcong
soils lack. Hibernia soils do not have the low-chroma matrix
colors that are common in Ridgebury soils.

Hibernia stony loam, 3 to 15 percent slopes (HbC).—
This soil has the profile described as representative of
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the series. Stones cover 0.01 to 0.1 percent of the surface
and are spaced 30 to 100 feet apart. The soil is on
ggntly undulating or rolling topography or in depres-
sions or waterways in areas of such topography. In-
cluded in mapping are areas of Rockaway, Netcong, and
Ridgebury soils and less sloping and more sloping
Hibernia soils.

Use of this soil is limited by cobbles, stones, and
boulders throughout the profile; slow permeability in
the fragipan; moderate to rapid runoff; and a slight to
moderate hazard of erosion. This soil is suited to hay
and pasture. If it is used for farming and most com-
munitv developments, improved drainage, control of
runoff and erosion, and removal of stones are needed.
In farmed areas, spot and interceptor drainage by
ditches or tiles are beneficial but are generally difficult
to install because of the uneven topography, moderate
depth to the fragipan, and stoniness. Diversions and
crop rotations help to control erosion and runoff. If
this soil is used for community developments, planting
temporary cover to protect rolling slopes cleared during
construction, early seeding of new lawns or other plant
cover, use of diversions to divide long slopes or above
steep cuts or banks, and temporary desilting basins are
beneficial in reducing erosion and sedimentation. Ca-
pability unit IVs-34.

Hibernia very stony loam, 15 to 25 percent slopes
(HID).—This soil has a profile similar to the one de-
scribed as representative of the series, but it has a
higher proportion of stones and boulders distributed
over the surface. Stones occupy 0.1 to 3 percent of the
surface and are spaced 5 to 30 feet apart. The soil is
in narrow, hilly areas where seepage comes close to
the surface.

Included with this soil in mapping are areas of Rock-
away, Netcong, and less sloping Hibernia soils. Also
included are extremely stony and bouldery spots.

This steep soil has rapid runoff and an abundance of
cobbles, stones, and boulders distributed over the sur-
face and through the soil. Permeability is slow in the
fragipan. The hazard of erosion is severe in cleared
areas, but not much of the soil has been cleared for
farming.

This soil is used mainly for trees recreation, and
wildlife habitat. The trees are mostly oak, birch, ash,
and hickory. Much of the acreage that was cleared for
farming has been abandoned and now supports stands
of young hardwoods. Slopes generally are too steep for
normally spaced residential developments, but a few
areas are suitable for individual homesites. Sequential
clearing, planting temporary cover on cleared areas
during construction, early seeding of new lawns and
other plant cover, use of diversions or cut-off drainage
to intercept seepage water, and use of temporary desilt-
ing basins are beneficial in controlling erosion and
sedimentation. Stones are a limitation to use of this
soil for many purposes. Capability unit VIs-34.

Holyoke Series

The Holyoke series consists of shallow, gently sloping
to steep, well-drained soils. These soils are in elongated

areas along the slopes of the basalt ridges. They fprmed
on glacially scoured trap ridges in thin dlscpntmuous
deposits of glacial till that was derived mainly frpm
basalt, red and brown shale, and sandstone but cc_)ntams
a small amount of granitic gneiss and many kinds of
quartzitic sandstone, shale, and conglo_merate. Stones
and boulders occur throughout the soil but are con-
centrated on the surface, especially where the soils
are steeper. Rock outcrop makes up 2 to 50 percent of
each area mapped but are larger and more common on
steeper slopes. ‘

In a representative profile the surface layer is dark-
brown gravelly silt loam about 2 inches thick. The
upper part of the subsoil is strong-brown grayelly silt
loam about 4 inches thick, and the lower part is brown
cobbly silt loam about 11 inches thick. Hard basalt
bedrock is at a depth of 17 inches.

Permeability is moderate, and available water ca-
pacity is low. These soils are shallow to bedrock. Rock
outcrops are common, and the proportion of coarse
fragments is high. The shallow depth to bedrock limits
the rooting zone, and the high propo_rtlon of coarse
fragments within this zone further limits the available
water capacity of these soils.

Holyoke soils are generally unsuited to crops. T}_ley
are used mostly for pasture, woodland, and w1lq11fe.
For community development or intensive recreatlopal
uses, the shallowness to bedrock and the high proportion
of coarse fragments are limitations that affect excava-
tions for foundations or grading purposes. The bedrqu
is hard but is fractured into large angular equidi-
mensional blocks. Excavating without blasting is ex-
tremely difficult. Most areas are woodland.

Representative profile of Holyoke gravelly silt loam
in an area of Holyoke rocky silt loam, 5 to 15 percent
slopes, on the north side of the Route 80 right-of-way,
just west of Hook Mountain Road:

A1—0 to 2 inches, dark-brown (7.5YR 3/2) gravelly silt
loam; moderate, medium, granular structure; fri-
able; many roots; 10 percent stones, 5 percent cob-
bles, and 15 percent gravel, mostly angular blocks
of traprock, red and brown shale, and granitic
gneiss; very strongly acid; clear, wavy boundary.
1 to 3 inches thick. .

B1—2 to 6 inches, strong-brown (7.5YR 5/6) gravelly silt
loam; weak, fine, granular structure; friable; many
roots; many, clean, uncoated sand grains; 30 per-
cent stones, cobbles, and gravel; very strongly acid;
gradual, wavy boundary. 2 to 6 inches thick.

B2—6 to 17 inches, brown (7.5YR 4/4) cobbly silt loam;
weak, fine, subangular blocky structure; friable
when moist, slightly plastic when wet; many roots;
30 percent stones, cobbles, and gravel; nearly all
sand grains stained or coated; very rare, isolated,
patchy, semiglossy coatings in some voids; very
strongly acid; abrupt, wavy boundary. 10 to 16
inches thick.

R—17 inches, glacial scoured basalt bedrock; widely spaced

zones are shattered or fractured to a depth of 10
feet or more.

Thickness of the solum and depth to bedrock range from
12 to 20 inches. The bedrock in most places is hard massive
basalt, but in places the basalt is shattered and fractured
to a depth of 10 feet or more. Most areas are rocky. Loose
boulders, stones, cobbles, and gravel occur throughout the
profile, and they make up 5 to 35 percent of the soil mass.
The solum is generally silt loam, very fine sandy loam, or
loam that is mostly near the silt loam-loam textural bound-
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ary. In areas that are not limed, reaction ranges from very
strongly acid to strongly acid throughout.

The B horizon ranges from 7.5YR to 5YR in hue. In most
places the upper part has value of 5 or 6 and chroma of 4
to 6. The lower part, where hue of 5YR is more common, has
value of 4 or 5 and chroma of 4.

Holyoke soils are associated with Boonton and Haledon
soils but are shallower to bedrock than those soils.

Holyoke rocky silt loam, 5 to 15 percent slopes (HoC).—
This soil has the profile described as representative of
the series. It commonly is 2 to 10 percent Rock outcrop
but ranges to 25 percent in a few areas. Included in
mapping are areas of Boonton and Haledon soils and
steeper Holyoke soils.

Shallowness to bedrock, rock outerops, coarse frag-
ments, and complex rolling slopes are limitations to use
of this soil for farming and community development.

This soil is generally poorly suited to cultivation. It
is better suited to pasture, woodland, and wildlife
habitat than to other uses. Generally limitations are
severe for residential development, but it is used ex-
tensively as sites for custom homes. Excavating is gen-
erally difficult and expensive. Erosion, runoff, and sed-
imentation are moderate hazards during and after
construction of homes. Suitable practices that help to
reduce erosion and sedimentation are using a temporary
grass cover on cleared areas, stockpiling soil during
construction, establishing lawns early after construc-
tion, and designing waterways to provide safe overland
flow of surface water. Capability unit VIs-17.

Holyoke-Rock outcrop complex, 15 to 35 percent slopes
(HrE).—This complex is about 50 to 65 percent Holyoke
rocky silt loam and 35 to 50 percent Rock outcrop and
some short rock escarpments. The Holyoke soils have
the profile described as representative of the series.
Included in mapping are small areas of steeper, less
rocky, less stony Holyoke soils and some small areas
of Boonton and Haledon soils.

Shallowness to bedrock, rock outcrops, coarse frag-
ments, and steepness severely limit the use of this
complex.

This complex is not suited to cultivation, but it is
suited to pasture and woodland. Limitations are severe
for many community developments. In places custom-
built homes can be placed between the rocks. Access
roads and septic systems are generally extremely ex-
pensive to install, and excavating is difficult and ex-
pensive. Erosion, runoff, and sedimentation are severe
hazards during and after development. Suitable prac-
tices that help to reduce these hazards are using
temporary grass cover in cleared areas, establishing
lawns early after construction, giving special attention
to stabilizing critical areas, such as steep cuts and
waterways, and constructing temporary or permanent
desilting basins. Capability unit VIIs-22.

Klinesville Series

The Klinesville series consists of shallow, very steep,
well-drained shaly soils in long, narrow escarpments
that extend along steep valleysides. These soils formed
in material weathered from shale bedrock. The exposed
bedrock is very susceptible to physical weathering but

not to chemical weathering. In many places the upper
layers of bedrock are broken into shale chips to a con-
siderable depth but otherwise are little changed.

In a representative profile the surface layer is dark
reddish-brown shaly silt loam about 2 inches thick.
The subsoil is reddish-brown very shaly silt loam that
grades gradually into fractured shale bedrock at a depth
of about 14 inches. The percent of shale fragments and
the size and hardness of the shale chips increase with
increasing depth. The transition to bedrock is so gradual
that it is difficult to distinguish between shaly soil
material and fractured bedrock.

Representative profile of Klinesville shaly silt loam,
25 to 35 percent slopes, in a wooded area overlooking
Silver Lake, one-eighth mile upstream from Blue Mill
Road, in Harding Township:

A1—0 to 2 inches, dark reddish-brown (5YR 3/2) shaly silt
loam; moderate, medium, crumb structure; friable;
many, fine, fibrous roots and large feeder roots; 25
percent shale chips that range from % inch to
9 inches in diameter and from % inch to % inch
in thickness; strongly acid; clear, smooth boundary.
1 to 3 inches thick. .

B—2 to 14 inches, reddish-brown (5YR 4/3) very shaly silt
loam; structure is masked by a high proportion of
coarse fragments; friable; slightly sticky; 50 per-
cent coarse fragments that increase in size, quan-
tity, and hardness with increasing depth; medium
acid; diffuse, wavy boundary. 10 to 18 jnches thick.

R—14 inches, reddish-brown (5YR 4/8) shale chips and flag-
stones in place that increase in size and hardness
with increasing depth.

Thickness of the solum and depth to shale bedrock range
from 10 to 20 inches. Some profiles have a C horizon. Shale
fragments make up 15 to 60 percent of the solum and 50 to
90 percent of the C horizon. Roots occur_t]_lroughout the
profile and extend into the bedrock along joints and frac-
tures. In areas that are not limed, reaction ranges from
strongly acid to medium acid throughout.

The A1l horizon ranges from reddish brown (2.5YR 4/4)
to dark brown (7.5YR 3/2). The Ap horizon has a hue similar
to that in the A horizon but value ranges to 2 and chroma

to 1.
The B horizon is 10R to 5YR in hue, 8 or 4 in value, and

3 to 6 in chroma. .

The C horizon, where present, is 10R to 5YR in hue, 3 or
4 in value, and 4 in chroma. This horizon is very shaly silt
loam or loam in most places but ranges to material that is
almost entirely shale chips. This horizon ranges from 2 to

6 inches in thickness.
The bedrock is generally thinly bedded, fractured shale

or, in a few places, sandstone.

Klinesville soils are associated with Penn, Reaville variant,
and Neshaminy soils. Klinesville soils are not so deep as
those soils. They do not have the mottles that are common
in the Reaville variant.

Klinesville shaly silt loam, 25 to 35 percent slopes
(KIE).—Included with this soil in mapping are areas of
less sloping Klinesville and Penn soils. Areas of shale
rock outcrop, which make up 2 percent of the mapped
areas, are included. Also included are areas of Nesha-
miny soils and some small low rock escarpments.

Permeability is moderately rapid, and available water
capacity is low. The rooting zone is shallow.

Because of its steep slopes, shallowness, droughtiness,
and susceptibility to erosion, this soil is better suited
to uses that provide a permanent cover of drought-
tolerant grasses, trees, and shrubs. Shallowness to
bedrock and the very steep slopes severely limit this
soil for most community developments. In most places
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the. bed?oqk is easily excavated with light equipment.
yﬁs ggll is mostly used for pasture. Capability unit
e-66.

Made Land, Sanitary Land Fill

Made land, sanitary land fill (Ma) consists of fill
material that varies widely in composition and physical
characteristics. The characteristics depend on the kind
and proportion of refuse disposed of, the kind and
amount of soil material used to cover the refuse, and
Ebe (Ii)articular kind of landfill operation that was prac-

iced.

Generally the fill material includes trash, garbage,
building material, and, in places, industrial waste.
Normal operation requires compaction while filling and
a cover of 2 feet of soil over the final fill. Formation
of gases and leachate is likely, and differential settling
limits the use of this land for many purposes.

) The properties of sanitary land fill are so varied that
intense onsite investigation is needed to determine its
properties and potential uses. Not assigned to a capa-
bility unit.

Minoa Series

The Minoa series consists of deep, nearly level to
gently sloping, somewhat poorly drained soils. These
soils are on slightly elevated areas within and at the
margins of former glacial Lake Passaic. The areas are
recessional beaches or terraces formed by wave action
or currents working on older lake sediment. The soils
formed in lacustrine sediment. The sediment is so thick
that the depth to and the kind of underlying bedrock
are uncertain. It is variable from place to place but
includes red and brown shale, sandstone, and basalt.

In a representative profile the surface layer is silt
loam about 6 inches thick. The upper 3 inches is very
dark grayish-brown, and the lower 3 inches is yellowish
brown. The upper part of the subsoil, about 12 inches
thick, is strong-brown silt loam mottled with strong
brown and light brownish gray. The middle part, about
6 inches thick, is strong-brown and yellowish-brown
silt loam mottled with pale brown, light yellowish
brown, and reddish yellow. The lower part of the sub-
soil, about 6 inches thick, is pale-brown varved fine
sandy loam and silt loam mottled with strong brown,
ligiit brownish gray, and yellowish red. The substratum,
to a depth of about 48 inches, is brown loamy fine sand.
Below this, to a depth of 60 inches, it is reddish brown
with varves of pinkish-gray, pale-brown, reddish-yel-
low, brownish-yellow, and yellowish-brown silt loam,
loamy fine sand, and loamy very fine sand.

Permeability is moderately slow or moderate. These
soils have poor workability, poor stability, and poor
compaction characteristics because of a very high con-
tent of silt or very fine sand. The available water capac-
ity is high. The water table is 14 foot to 114 feet from
the surface late in winter or early in spring and after
heavy rain. During summer the water table drops to a
depth of 3 or 4 feet.

The native vegetation is swamp maple, sweetgum,

pin oak, elm, hickory, and swamp white oak. If these
soils are cleared, they can be used for hay or pasture,
particularly species suited to wet areas. Intensive culti-
vation and community development require improved
drainage. Most areas are woodland.

Representative profile of Minoa silt loam, 0 to 3
percent slopes, along a ditchbank at the north end of
Spring Brook Country Club and the southern edge of a
housing development, 800 feet southeast along woods
line from U.S. Route 202, near the boundary of the
town of Morristown:

A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, medium, granular structure; very
friable; many, fine, fibrous roots; strongly acid;
clear, smooth boundary. 1 to 3 inches thick.

A3—3 to 6 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium and fine, subangular blocky struc-
ture; very friable; many, fine, fibrous roots; old
worm and root channels filled with very dark
grayish-brown (10YR 38/2) material from the A1l
horizon; many sand grains clean and uncoated, but
most pores filled; strongly acid; clear, wavy
boundary. 0 to 6 inches thick.

B1—6 to 18 inches, strong-brown (7.5YR 5/6) silt loam; few,
fine, faint, strong-brown (7.5YR 5/8) mottles and
distinet light brownish-gray (10YR 6/2) mottles;
weak, medium and fine, subangular blocky struc-
ture; friable, slightly sticky; common, fine, fibrous
roots; some small pockets one-half inch in diameter
in the upper part of this horizon filled with leached
sand grains; horizon deepens in color with increas-
ing depth, and sand grains in lower part coated or
stained; strongly acid; clear, smooth boundary.
8 to 12 inches thick.

B21—18 to 24 inches, nearly equal proportions of strong-
brown (7.5YR 5/6) and yellowish-brown (10YR
5/4) silt loam; common, coarse, distinct, pale-brown
(10YR 6/3) mottles, common, medium, faint, light
yellowish-brown (10YR 6/4) mottles, and common,
medium, faint, reddish-yellow (7.5YR 6/8) mottles;
weak, medium, subangular blocky structure; firm to
friable when moist, slightly sticky and slightly plas-
tic when wet; common, fine, fibrous roots decrease
with increasing depth; brownish mottles slightly
finer in texture and discontinuous semiglossy films
on some peds and in some voids; strongly acid; dif-
fuse, wavy boundary. 0 to 10 inches thick.

B22—-24 to 30 inches, pale-brown (10YR 6/3) varved fine
sandy loam and silt loam; many, coarse, distinct,
strong-brown (7.5YR 5/8) mottles, common, me-
dium, faint, light brownish-gray (2.5Y 6/2) mottles,
and common, medium, faint, yellowish-red (5YR
5/6) mottles; weak, medium, subangular blocky
structure; firm to friable; brown color is distinct
and oceurs in bands associated with textural varv-
ing, in the lower part many grains are unstained;
s]tlro]r:gly acid; diffuse, wavy boundary. 6 to 14 inches
thick.

IIC—30 to 48 inches, brown (7.5YR 5/4) loamy fine sand;
many, coarse, faint, strong-brown (7.5YR 5/6) mot-
tles; massive; firm to friable and brittle; strongly
acid; abrupt, wavy boundary. 12 to 36 inches thick.

IIIC—48 to 60 inches, reddish-brown (5YR 5/4) varved silt
loam, loamy fine sand, and loamy very fine sand;
varves of pinkish gray (7.5YR 6/2), pale brown
(10YR 6/3), reddish yellow (7.5YR 6/8), brownish
vellow (10YR 6/8), and yellowish brown (10YR
5/4); friable to firm; neutral.

The solum ranges from 24 to 40 inches in thickness. These
soils are dominantly silt loam throughout the solum and
have a high proportion of fine or very fine sand. Coarse
fragments are rare or lacking.

The Al horizon is commonly 7.5YR or 10YR in hue, 3 or 4
in value, and 2 or 8 in chroma.

The B horizon ranges from 7.5YR to 10YR in hue, 4 to 6
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in value, and 4 to 8 in chroma. It has a slightly higher con-
tent of clay than the A and C horizons. Mottles are 5YR to
2.5Y in hue, 5 to 6 in value, and 2 to 8 in chroma.

The C horizon is commonly 5YR to 7.5YR in hue, 5 or 6
in value, and 8 or 4 in chroma and rarely ranges to a chroma
of 6. This horizon is commonly loamy fine sand or silt loam
but ranges to include varves as fine as silty clay loam or as
coarse as sandy loam. Mottles are 5YR to 10YR in hue, 5
or 6 in value, and 2 to 8 in chroma. In places the horizon
consists of thick, uniform strata of silt loam or loamy fine
sand. In other places it is so finely stratified as to be varved.
The upper part of the C horizon in many places is strongly
acid, but in all places the C horizon becomes less acid with
increasing depth and in most places is neutral to slightly
alkaline within 48 inches of the surface.

Minoa soils are associated with Whippany, Parsippany,
and Pompton soils. They do not have the clay content in the
B horizon that is common in Whippany and Parsippany soils.
They do not have the medium and coarse sand that is com-
mon in Pompton soils.

Minoa silt loam, 0 to 3 percent slopes (MIA).—This soil
has the profile described as representative of the series.
Included in mapping are small areas of soils that are
similar to this Minoa soil but have a finer textured
subsoil, more sloping Minoa soils, Parsippany soils, and
Whippany soils.

Undrained areas of this soil are used for woodland,
pasture, and hay. Drained areas are suited to corn and
high-value vegetables. If this soil is used for crops and

community development, improved drainage is neces-

sary. Because of the low position of this soil, adequate
outlets in many places are difficult to obtain. Where
outlets are available, surface ditches are effective in
removing excess water. Because of its high content of
silt or very fine sand and somewhat poor drainage, this
soil has a high potential frost action. Capability unit
ITTw-70.

Minoa silt loam, 3 to 8 percent slopes (MIB).—This soil
has a profile similar to the one described as representa-
tive of the series, but in many areas the surface layer
is lighter colored. The soil is in elongated, often serpen-
tine-shaped areas that commonly are impractical to
manage separately from the surrounding soils. It gen-
erally is at the base of slopes at the margin of Passaic
Basin, where it receives runoff and seepage from soils
that occupy higher positions. It also has a seasonally
moderately high water table.

Included with this soil in mapping are areas of
Pompton and Whippany soils and soils that are similar
to this Minoa soil but have a finer textured subsoil.

Because of its high content of silt and very fine sand
and the seepage of water from adjacent soils, this soil
has a high potential frost action. Undrained areas of
this soil are used for woodland, pasture, and hay.
Drained areas are suited to corn. If this soil is used for
community development, improved drainage is needed.
A combination of surface ditches and diversions or
interceptor drains are suitable practices that help to
improve drainage. Capability unit I1Tw-70.

Muck

Muck is decomposed organic material in thick layers.
It is underlain by mineral material at a depth of 16 to
50 inches. Although permeability is rapid in the organic
layer, drainage is poor.

The water table is at the surface nearly all year.
Muck is subject to flooding.

Muck is not suited to community development. Its
suitability for farming is limited. Most areas are wood-
land.

Muck, shallow over clay (Ms).—This nearly level, very
poorly drained soil consists of organic material that is
16 to 50 inches deep over a substratum of clay. The
organic material is highly decomposed to slightly de-
composed, fibrous and granular, woody, herbaceous
material. This goil is commonly around margins of bogs
and swamps surrounding areas of Carlisle muck, mainly
in the eastern part of the county in basins formerly
occupied by glacial Lake Passaic. Depth to bedrock is
generally more than 10 feet. )

Permeability is rapid in the organic layer and slow in
the substratum. The organic layer is medium acid t.o
neutral in reaction. The available water capacity is
high. The water table is at the surface nearly all year.
This soil is in low positions, and it is subject to frequent
flooding.

Included with this soil in mapping are areas of
Carlisle muck ; Adrian muck; Muck, shallow over loam;
and Parsippany, Preakness, and Biddeford soils.

This soil is generally unsuited to most community
developments because of its high water table, hazard
of flooding, unstable organic material, and clay sub-
stratum. It has potential for farming but needs drain-
age. Drainage outlets are generally unavailable, very
costly, or difficult to obtain. Most areas are woodland.
Capability unit VIIw-41.

Muck, shallow over loam (Mu).—This very poorly
drained, nearly level soil is in depressions and along
streams. It consists of organic material that is 16 to 50
inches deep over a substratum of stratified silt loam,
loam, or silt clay loam. The organic material is highly
decomposed to slightly decomposed, fibrous and granu-
lar, woody, herbaceous material. Depth to bedrock is
10 feet or more.

Included with this soil in mapping are small areas
of Carlisle muck; Adrian muck; Muck, shallow over
clay; and Parsippany, Preakness, and Biddeford soils.

In areas that are not limed, reaction is strongly acid
to medium acid. Permeability is rapid in the organic
layer and moderate or moderately slow in the sub-
stratum. Available water capacity is high. In undrained
areas, the water table is at or near the surface through-
out the year. Areas in small depressions are frequently
ponded, and those along streams are subject to flooding.
In drained areas the organic layer subsides as it dries.
This layer has low bearing strength.

This soil is poorly suited to most community develop-
ments, but it is used for dug ponds or impoundments.
The moderate depth of the organic material and poor
drainage limit the use of this soil for farming. Some
attempts have been made to drain and farm this soil,
but because of limited adequate outlets, subsidence,
and the moderate depth of the organic material, most
attempts have failed. Because of high land values and
urbanization pressures, it is unlikely that extensive
areas of this soil will be farmed. Most areas are wood-
land. Capability unit VIIw-41.
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Neshaminy Series

The Neshaminy series consists of deep, gently sloping
to steep, well-drained gravelly and stony soils. These
soils are on the top and sides of the traprock ridges and
on hills south of the terminal moraine of the Wisconsin
glaciation. They formed in material weathered from the
underlying basalt bedrock, and the content of coarse
fragments generally increases with depth.

In a representative profile the surface layer is dark-
brown gravelly silt loam about 8 inches thick. The upper
part of the subsoil, to a depth of about 11 inches, is
reddish-brown gravelly clay loam. The middle 12 inches
of the subsoil is yellowish-red gravelly clay loam, and
the lower 31 inches is yellowish-red cobbly clay loam.
The substratum to a depth of 60 inches is yellowish-red
sandy loam and weathered fragments of basalt.

Permeability and available water capacity are mod-
erate. These soils are susceptible to frost heave and are
difficult to work during cold months.

Most areas of the gently sloping soils were formerly
cleared and farmed, but most areas have been aban-
doned, and the fields have reverted to trees. Yellow-
poplar, oaks, hickory, and ash are the dominant trees.
In places redcedar is abundant in the early stages of
succession. In recent years developing communities
have expanded onto the traprock ridges, and these soils
are now highly regarded as residential areas. Nesha-
miny soils are slightly erodible to severely erodible,
depending on the steepness of the slope and the amount
of vegetative cover. Practices to help control runoff,
erosion, and sediment are used on farms and in residen-
tial areas. The hard bedrock is difficult to excavate with-
out blasting.

Representative profile of Neshaminy gravelly silt
loam, 8 to 15 percent slopes, in the middle of a hayfield,
1,400 feet west of the junction of North Long Hill
Road, Long Hill Road, and Mountain Avenue, 740 feet
north of Long Hill Road, in Passaic Township:

Ap—0 to 8 inches, dark-brown (7.5YR 4/2) gravelly silt
loam; moderate, medium, granular structure; fri-
able; many, fine, fibrous roots; 15 percent angular
basalt gravel; medium acid; abrupt, smooth bound-
ary. 6 to 8 inches thick.

B1—8 to 11 inches, reddish-brown (5YR 4/4) gravelly clay
loam; moderate, fine and medium, subangular blocky
structure; friable; many fine fibrous roots; 15 per-
cent angular gravel, many of which are strongly
weathered; medium acid; gradual, wavy boundary.
3 to 7 inches thick.

B21t—11 to 23 inches, yellowish-red (5YR 4/6) gravelly
clay loam; moderate, medium and coarse, sub-
angular blocky structure; friable; common roots;
20 percent angular basalt cobbles and gravel; nearly
continuous, thin to thick, waxy clay films on ped
faces and nearly all sand grains are coated; medium
acid; diffuse, wavy boundary. 3 to 12 inches thick.

B22t—23 to 39 inches, yellowish-red (5YR 4/6) cobbly clay
loam; many, medium, distinet, black (5YR 2/1),
semiglossy stains on ped faces and coarse frag-
ments; weak, coarse, subangular blocky structure;
firm when dry, slightly sticky and slightly plastic
when wet; common roots increase in size and num-
ber with increasing depth; 30 percent coarse frag-
ments, mostly angular basalt cobbles and gravel;
slightly darker, waxylike, thin to thick, discontinu-
ous clay films on ped faces; medium acid; gradual,
wavy boundary. 10 to 25 inches thick.

B3—39 to b4 inches, yellowish-red (5YR 4/6) cobbly clay
loam; massive; friable; 40 percent coarse fragments
of angular cobbles and gravel composed of basalt;
thick waxylike clay films in channels and voids and
rarely as bridges between sand grains; medium
acid; diffuse, wavy boundary. 10 to 15 inches thick.

C—54 to 60 inches, yellowish-red (5YR 4/6) sandy loam and
weathered soft basalt gravel and cobble-size frag-
ments; massive; friable; medium acid.

The solum ranges from 40 to 54 inches in thickness. Depth
to bedrock ranges from 4 to 10 feet, but in less sloping areas
it is more than 6 feet. Angular coarse fragments generally
occur throughout the soil and range from 10 percent to 50
percent gravel, cobbles, and stones. In areas that are not
limed, reaction is medium acid.

The A horizon has hue of 10YR or 7.5YR, value of 3 or 4,
and chroma of 2 to 4.

The B horizon is 7.5YR to 5YR in hue, 4 or 5 in value,
and 4 to 6 in chroma. This horizon has more clay than the
A horizon.

The C horizon is commonly more than 50 percent coarse
fragments, but in many places it consists of soft weathered
saprolite and contains a few hard fragments of basalt.

Neshaminy soils are associated with Ellington variant,
Klinesville, Penn, and Boonton soils. Neshaminy soils do not
have the mottles that are common in Ellington and Boonton
soils. They are deeper than Klinesville and Penn soils.

Neshaminy gravelly silt loam, 3 to 8 percent slopes
(NeB).—This soil is in long narrow areas on the crests of
the Watchung Mountains in the southern part of the
county. Included in mapping are small areas of more
stony Neshaminy soils, soils that are similar to jchls
Neshaminy soil but have a mottled subsoil, the Elling-

ton loamy subsoil variant, and Rock outcrop.

In places this soil contains a few cobbles, stones, and
boulders and has moderate runoff and a moderate
hazard of erosion.

This soil is well suited to farming. It has moderate
limitations, and practices are needed to help control
runoff, erosion, and sedimentation. Good management
includes such practices as using crop rotation, cover
crops, and contour cultivation. In places stripcropping
is needed on long slopes. Most high-value crops are
irrigated. This gently sloping soil is desirable for com-
munity development because it is deep and fertile and
has good surface drainage and only a moderate hazard
of erosion. Practices are needed to help control runoff,
sedimentation, and erosion for this use. Among the
suitable practices are early establishment of lawns,
sequential development of large tracts so that only a
small part of the soil is bare and exposed at any one
time, and special seeding, fertilizing, and mulching in
critical areas, such as waterways. Capability unit ITe-
55.

Neshaminy gravelly silt loam, 8 to 15 percent slopes
(NeC).—This soil has the profile described as representa-
tive of the series. Included in mapping are small areas
of more stony and more sloping Neshaminy soils, the
Ellington loamy subsoil variant, and soils that are
similar to this Neshaminy soil but have gray mottles
in the subsoil. Also included are small areas of bedrock
outcrop.

This soil generally contains a few cobbles and in
places stones and boulders. It has rapid runoff and a
moderately severe hazard of erosion.

This soil is well suited to hay, pasture, and row crops
but requires complex measures to control runoff, reduce
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erosion, and minimize sediment damage to downstream
areas. As a part of good management, a crop rotation,
contour cultivation, stripcropping, and diversions have
been used. If the soil is used for community develop-
ment, practices to control runoff, erosion, and sedi-
mentation are needed. Among the suitable practices
are growing a temporary vegetative cover during de-
velopment ; early planting of lawns; sequential develop-
ment of large tracts to keep bare areas to a minimum;
special attention to critical areas, such as overland
drains and waterways; and use of temporary or per-
manent sediment basins. Capability unit IIle-55.

Neshaminy very stony silt loam, 15 to 25 percent
slopes (NfD).—This soil has a profile similar to the one
described as representative of the series, but the surface
layer is thinner, the soil is shallower to bedrock, and
the proportion of stones, cobbles, and gravel is higher
throughout the profile. In places there are boulders.
Depth to bedrock is as little as 4 feet. Stones cover 1 to
2 peicent of the surface and are spaced 5 to 30 feet
apart.

Included with this soil in mapping are short, very
steep areas; areas of stony or gravelly Neshaminy soils;
and a few rock outcrops on short low escarpments.

Runoff is rapid, and the hazard of erosion is mod-
erately severe.

Use of this soil is limited to hay, pasture, and wood-
land. Limitations for community development are
severe. If the soil is used for community development,
practices to control runoff, erosion, and sedimentation
are needed during development. Among the suitable
practices are growing a temporary vegetative cover,
early establishment of lawns, sequential development
of large tracts to keep bare areas to a minimum, and
special attention to critical areas, such as overland
drains and waterways. Special consideration should be
given to construction of temporary or permanent de-
silting or sediment basins. Capability unit VIs-61.

Netcong Series

The Netcong series consists of deep, gently sloping
to strongly sloping, well-drained soils. These soils are
on rolling uplands in a narrow belt on the front of the
terminal moraine that extends from the plateau west of
Budd Lake, across the central part of the county, and
through southern Dover to Morris Plains. They formed
in moderately weathered, somewhat gravelly and cob-
bly sandy loam glacial till that was derived mainly from
granitic gneiss but contains a small amount of other
rocks. Some stones and boulders are scattered on the
surface and within the soil.

In a representative profile the surface layer is very
dark grayish-brown gravelly sandy loam about 7 inches
thick. The upper part of the subsoil is about 6 inches of
dark yellowish-brown gravelly sandy loam, the middle
is about 17 inches of strong-brown gravelly sandy loam,
and the lower 11 inches is yellowish-brown sandy loam.
The substratum to a depth of 60 inches is light yel-
lowish-brown sandy loam.

Permeability is moderately rapid to a depth of about

50 inches and rapid below. The available water capacity
is moderate.

The native vegetation is mainly red, white, scarlet,
and black oaks; hickory; and a few beech. Ash and
yellow-poplar are also common. Nearly all areas of
Netcong soils have been cleared and used for crops,
but recently many areas have been left idle. At present,
the areas are used mainly for hay and pasture.

Representative profile of Netcong gravelly sandy
loam, 3 to 8 percent slopes, near Budd Lake on the
edge of a borrow pit along the north side of Shore Road,
500 feet east of Budd Lake Heights Road:

Ap—0 to T inches, very dark grayish-brown (10YR 3/2)
gravelly sandy loam; strong, medium, granular
structure; very friable; many roots; 25 percent
coarse fragments, mostly granitic gneiss gravel;
medium acid; :abrupt, smooth boundary. 6 to 9
inches thick.

B1—7 to 13 inches, dark yellowish-brown (10YR 4/4) grav-
elly sandy loam; moderate, medium, granular and
weak, medium, subangular blocky structure; friable;
many roots; 20 percent coarse fragments, mostly
granitic gneiss gravel; very strongly acid; gradual,
wavy boundary. 0 to 9 inches thick.

B21—13 to 21 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; weak, coarse, granular and weak, fine,
subangular blocky structure; friable; many roots;
sand grains and gravel distinctly coated or stained,
but no bridges between grains; 20 percent coarse
fragments; very strongly acid; gradual, wavy
boundary. 0 to 12 inches thick.

B22—21 to 30 inches, strong-brown (7.5YR 5/6) gravelly
sandy loam; moderate, medium, subangular blocky
structure; friable; many roots; sand grains and
gravel coated or stained and some clay bridges be-
tween sand grains; 20 percent coarse fragments, a
few stones, common cobbles; very strongly acid;
gradual, wavy boundary. 6 to 20 inches thick.

B3—30 to 41 inches, yellowish-brown (10YR 5/6) sandy
loam; weak, medium, subangular blocky structure;
friable; few roots; sand grains and gravel stained
or coated, but bridges or clay films in only a few
isolated areas; 10 percent coarse fragments; very
strongly acid; gradual, wavy, boundary. 0 to 18
inches thick.

C—41 to 60 inches, light yellowish-brown (10YR 6/4 and
2.5Y 6/4) sandy loam; massive; slightly firm; very
few roots; sand grains lightly stained, but base
color of the grains show through; 10 percent coarse
fragments; strongly acid.

The solum ranges from 30 to 50 inches in thickness. Coarse
fragments range from 10 to 50 percent throughout the
profile. The fragments are a mixture of rounded to sub-
angular gravel, cobbles, stones, and boulders in various pro-
portions. They are mostly granitic gneiss and a small amount
of shale, sandstone, quartzite, or conglomerate. In areas that
are not limed, reaction ranges from strongly acid to very
strongly acid throughout.

The Ap and A1l horizons range from very dark grayish
brown (10YR 3/2) to brown (7.5YR 5/4). Where these
horizons have both value and chroma of less than 4, they
are less than 10 inches thick. In unplowed areas there is a
thin A2 or A3 horizon in which chroma is generally lower
than in the underlying B horizon.

The B horizon ranges from yellowish brown (10YR 5/8) to
brown (7.5YR 4/4). Typically, the upper part of the C horizon
is light yellowish-brown or brownish-yellow, slightly weath-
ered gravelly and cobbly sandy loam. The lower part of the
C horizon is pale brown, brownish yellow, or olive yellow,
and the material is relatively unweathered.

Netcong soils are associated with Parker, Edneyville,
Bartley, Turbotville, Rockaway, and Hibernia soils. They con-
tain fewer coarse fragments than Parker soils. They have
less clay in the B horizon than Edneyville soils. Netcong
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soils do not have the fragipan that is common in Bartley,
Turbotville, Rockaway, and Hibernia soils.

Netcong gravelly sandy loam, 3 to 8 percent slopes
(N1B).—This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas of
more sloping Netcong soils and soils that are similar to
this Netcong soil, but the combined thickness of the
surface layer and subsoil is less than 30 inches. Also
included are small wet spots or swales and areas of
very gravelly, cobbly, or stony soils.

This soil is well suited to general farming and to most
specialty crops grown in the county. It has a slight
hazard of erosion. Suitable erosion control practices
are contour cultivation and stripcropping on long slopes.
Deep-rooted, drought-resistant crops, such as alfalfa,
Ladino clover, orchardgrass, and bromegrass, are suit-
?})le. High-value crops need irrigation. Capability unit

e-T.

Netcong gravelly sandy loam, 8 to 15 percent slopes
(NtC).—Included with this soil in mapping are small
areas of more gently sloping or steeper Netcong soils
and areas of Parker, Edneyville, and Rockaway soils.
Also included are small wet areas; small areas of soils
that are similar to this Netcong soil, but the combined
thickness of the surface layer and subsoil is less than
30.linches; and areas of very gravelly, cobbly, or stony
soils.

This soil is suited to most general crops and to most
specialty crops grown in the county. It has a moderately
severe hazard of erosion. Suitable erosion control prac-
tices are cultivating and stripcropping on the contour
and constructing diversions on long slopes. For com-
munity development, the soil has limitations because of
complex slopes. Stabilization of steep road cuts and
other similar steep banks is a major concern of manage-
ment. Capability unit IIIe-7.

Otisville Series

The Otisville series consists of deep, gently sloping
to steep, excessively drained soils. These soils are on
gently rolling high terraces or steep-sided kames within
the valleys of the northern highlands. They formed in
assorted gravelly and sandy glacial outwash deposits
that have a high proportion of granitic gneiss coarse
fragments. The glacial deposits are loose, stratified sand
and gravel many feet thick.

In representative profile the surface layer is very
dark grayish-brown gravelly loamy sand about 8 inches
thick. The subsoil is brown gravelly loamy sand 6 inches
thick. The substratum to a depth of 60 inches is light
brozlvnish-gray and very pale brown, loose very gravelly
sand.

Permeability is rapid, and the available water
capacity is low. These soils have very good workability,
stability, and compaction characteristics. They are only
slightly compressible and have low subsidence.

Droughtiness, the hazard of erosion, and low fertility
limit the range of crops that can be grown on these
soils. The native vegetation is hardwood trees, mainly
oak. Most areas are woodland. Most areas that were

formerly cleared for farming are now reverting to
woodland. Gray birch predominates. Otisville soils are
a potential source of sand and gravel for road fill,
asphalt, and concrete aggregate.

Representative profile of Otisville gravelly loamy
sand, 3 to 15 percent slopes, on the edge of a borrow pit
40 yards east of Rockaway Valley Road, 0.2 of a mile
north of the junction with Valley Road, in Boonton
Township:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
gravelly loamy sand; weak, fine, granular structure;
very friable; many, fine, fibrous roots; 40 percent
rounded gravel and rounded cobbles, mostly granitic
gneiss and a small quantity of fragments of other
kinds of rock; very strongly acid; clear, wavy
boundary. 3 to 8 inches thick.

B2—8 to 14 inches, brown (7.5YR 4/4) gravelly loamy sand;
single grained; loose; many, fine, fibrous roots; 40
percent well-graded rounded gravel and cobbles;
strongly acid; abrupt, wavy boundary. 10 to 16
inches thick.

Cl—14 to 25 inches, light brownish-gray (10YR 6/2) and
very pale brown (10YR 7/8) very gravelly sand;
single grained; loose; common, fine, fibrous roots;
50 percent well-graded rounded gravel and 5 per-
cent cobbles; medium acid; gradual, wavy boundary.
0 to 20 inches thick.

C2—25 to 60 inches, very pale brown (10YR' 7/3) very grav-
elly sand of light-colored and dark-colored individ-
ual grains; single grained; loose; 50 percent well-
graded rounded gravel and 5 percent cobbles;
medium acid.

The solum ranges from 14 to 24 inches in thickness; the
lower part of the solum is generally marked by a fading
from darker color to lighter color. In some places, however,
the lower boundary of the solum is indistinct because of a
very gradual fading in color. Generally, the solum has hue
of 7.5 YR and the substratum has hue of 10YR, but in some
places the solum has hue of 10YR. Coarse fragments make
up 35 to 50 percent of the A and B horizons and 35 to 70 of
the C horizon. A few profiles are cobbly, and some have
stones or boulders. The coarse fragments and the sand grains
are derived mostly from granitic gneiss, but a small quantity
of other material, such as red and gray shale, conglomerate,
and quartzi