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HOW TO USE THIS SOIL SURVEY

HIS SURVEY of New (astle County con-

tains information that can be appled in
managing farms and woodlands; in selecting
sites for roads, ponds, bulldmrrs, and other
structures; and in judging the suitability of
tracts of land for agriculture, industry, and
recreation.

Locating Soils

All the soils of New (fastle County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from_aerial photographs. Each sheet is num-
bered to correspond 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 alphabetl(} order by map symbol
and gives the capability classification and the
woodland group for each soil. It shows the page
where each soil is described and the pages for
the capability unit and woodland group in
which the soil has been placed.

Individual colored maps showing the relative
suitability or limitation of soils for many spe-
cific 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 with a moderate
limitation can be color ed yvellow, and those with
a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units and woodland
groups.

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

Game managers, sportsmen. and ot7ze7*9 con-
cerned with wildlife can find information about
soils and wildlife in the section “Wildlife.”

I'ngineers and builders will find, under “En-
gineering Uses of Soils,” tables that contain test
data, estimates of soil propertles, and informa-
tion about soil features that affect engineering
practices.

Community planners and others can read
about the soil properties that affect the choice of
sites for homes, industrial buildings, schools,
and parks in the section “Nonfarm Uses of
Soils.”

Scientists and others can read about how the
soils formed and how they are classified in the
section “Formation, Morphology, and Classifi-
cation of Soils.™

Newcomers in New Castle County may be
especially interested in the section “(General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
section “General Nature of the County,” which
gives additional information about the county.

Cover picture:

View of Matapeake- Sassafras soil associa-

tion (6) showing Middletown in the background. U.S.
Highway No. 301 on left.
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UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH DELAWARE
AGRICULTURAL EXPERIMENT STATION

EW CASTLE COUNTY is the northernmost county
in Delaware (fig. 1). It has a land area of 279,680
acres, or 437 square miles. Wilmington, the county seat
and the largest city in the State, is on the Delaware River
in the northeastern part of the county. Other important
towns are Delaware City, Middletown, Newark, New
Castle, and Odessa.
The Chesapeake and Delaware Canal divides the county.
The part that is south of the canal is used mostly for farm-
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Figure 1.—Location of New Castle County in Delaware.

ing, but north of the canal an increasingly large acreage
is bemng diverted to residential, commercial, industrial,
and other nonfarm uses. In the Piedmont Plateau, or the
acreage north of the area that extends northeastward from
Newark to Wilmington and then northeastward from Wil-
mington to Carpenter, the soils are sloping to hilly and are
erocded or are susceptible to erosion. In the Coastal Plain,
or the southern part of the county, the soils are more nearly
level, and some of them require dramage.

The chief sources of farm 1ncome, m order of their im-
portance, are livestock and livestock products, dairy prod-
ucts, poultry and poultry products, field crops, and truck
crops. Corn is the most extensive crop, but wheat, soybeans,
and barley also are grown. Important truck crops ave sweet
corn, Irsh potatoes, green peas, lima beans, tomatoes, and
asparagus. Fruit orchards are important locally.

Local markets are readily available for marketing farm
products. Major markets within a radius of about 100
miles or less are Philadelphia, Pa.; Baltimore, Md.; Wash-
ington, D.C.; and New York, N.Y.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in New Castle County, where they are located,
and how they can be used. They went into the county
knowing they likely would find many soils they had al-
ready seen, and perhaps some they had not. As they trav-
eled over the county, they observed steepness, length, and
shape of slopes; size and speed of streams; kinds of native
plants or crops; kinds of rock; and many facts about the
soils. They dug many holes to expose so1l profiles. A pro-
file is the sequence of natural layers, or horizons, 1 a soil;
1t extends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer, all
the soils of one series have major horizons that are similar

1



2 SOIL SURVEY

in thickness, arrangement, and other important character-
istics. Kach soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Chester and Keyport, for
example, are the names of two soil series. All the soils in
the United States having the same series name are essen-
tially alike i those characteristics that go with their
behavior in the undisturbed landscape.

Soils of one series can differ somewhat in texture of the
surface soil and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man. On the basis
of such differences, a soil series is divided into phases (8).1
The name of a soi1l phase indicates a feature that affects
management. For example, Chester loam, 0 to 3 percent
slopes, is one of several phases within the Chester geries.

After a guide for classifying and naming the soils had
been worked out, the goil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodland, buildings, field borders, trees, and
other details that greatly help i drawing soil boundaries
accurately. The soil map m the back of this survey was pre-
pared from the aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil phase. It is not exactly equivalent, be-
cause it 1s not practical to show on such a map all the sinall,
scattered bits of soll of some other kind that have been seen
within an area that is dominantly of a recognized soil
phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. T'wo such
kinds of mapping units are shown on the soll map of New
Castle County; the soil complex and the undifferentiated
group.

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. Iach area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. The name of a so1l complex consists
of the names of the dominant soils, joined by a hyphen.
Aldino-Keyport-Mattapex-Urban land complex 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 survey, there
is little value in separating them. The pattern and pro-
portion of the soils are not uniform. An area shown on
the soil map may be made up of only one of the dominant
soils, or of two or more. The name of the undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Glenelg and Manor loams, 3 to 8 percent slopes,
moderately eroded, is an example.

In most areas surveyed there are areas where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil series. These areas are shown
on the soil map and are described in the survey, but they
are called land types and are given descriptive names.
Mixed alluvial land and Tidal marsh are examples of two
land types in New Castle County.

1 Italic numbers in parentheses refer to Literature Cited, p 95.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are esti-
mated for all the soils.

Only part of a so1l survey is done when the soils have
been named, described, and delmeated on the map and the
laboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized
in a way that it is readily useful to different groups of
readers, among them farmers, managers of woodland, en-
gineers, and homeowners.

On the basis of the yield and practice tables and other
data, the so1l scientists set up trial groups. They test these
groups by further study and by consultation with farmers,
agronomists, engineers, and others, and then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved reflect
up-to-date knowledge of the soils and their behavior under
present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the so1l associations in New Castle County. A soil
association 1s a landscape that has a distinctive propor-
tional 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.

-\ map showing soil associations is useful to people who
want a general idea of the soils in a county, who want
to compare different parts of a county, or who want to
know the location of large tracts that are suitable for a
certain kind of farming or other land use. Such a map is
not suitable for planning the management of a farm or
field, because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other char-
acteristics that affect management.

The 13 soil associations in New Castle County are
described in the following pages.

1. Glenelg-Manor-Chester Association

Nearly level to steep, well-drained, mediwm-textured soils
formed over micaceous crystalline rocks; on uplands

This association is in one large area in the northern and
northwestern parts of the county. It consists mainly of
gently sloping to moderately sloping soils. On the bottom
lands and crests, however, the soils are nearly level, and
in some areas above streams they are steep. This associa-
tion occupies about 15 percent of the county.

Glenelg soils make up about 43 percent of the associa-
tion; Manor soils, about 28 percent; Chester soils, about
14 percent; and minor soils, the remaining 15 percent.

The major soils in this association are deep, well
drained, and micaceous (fig. 2). The Glenelg soils have a
subsoil of silt loam and silty clay loam that generally
extends to a depth of not more than 36 inches. The Chester
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soils have a subsoil of clay loan and silt loam that gener-
ally extends to a depth of more than 36 inches. The
Glenelg and Chester soils are more micaceous in their
underlying material than in the material above it. The
Manor soils are highly micaceous. They generally are
fairly uniform loam throughout the profile; the subsoil
is not finer textured than the surface layer.

The most important minor soils in this association are
in the Glenville, Codorus, and Hatboro series. The Glen-
ville soils occur mainly around the head of drainageways
and at the base of slopes. They contain a brittle fragipan
and are moderately well drained to somewhat poorly
drained. The Codorus soils are moderately well drained,
and the Hatboro soils are poorly drained. Both kinds of
soils occur mainly on flood plains and are susceptible to
flooding. Some areas are on foot slopes.

Figure 3 shows how an area of this association is used.
Farming is intensive in many places. Much of the farming
is on the contour, and row crops are alternated with strips
of hay or other close-growing crops. Many of the farms
raise some livestock, and others specialize in producing
milk, beef, or other animal products. Large areas are in
hay and pasture. Forage plants grow well on the soils of
this association. In many places the soils are too steep to be
cultivated regularly. The steep soils are more suitable for
use as woodland, for pasture, for orchards, or for parks
and wildlife areas.

The major soils of this association provide good build-
ing sites, though slope is a limitation in places. In most
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Figure 2—Typical pattern of the major soils in the Glenelg-Manor-Chester soil association.

places excavation is not difficult and is not limited by
wetness. The soils generally have only slight to moderate
limitations to use for sewage disposal by septic tanks.
Care should be taken, however, not to place filter fields on
steep soils or on wet soils of the flood plains.

2. Neshaminy-Aldino-Watchung Association

Level to steep, well drained, moderately well drained, and
poorly drained, mediwm-textured soils formed over dark-
colored gabbroic rocks; on uplands

This assoclation occupies an area in the northern part
of the county and a smaller area in the western part. The
soils are mainly gently sloping to moderately sloping, but
they range from level to steep (fig. 4). This association
malkes up about 3 percent of the county.

Neshaminy soils make up about 88 percent of the asso-
ciation; Aldino soils, about 29 percent; Watchung soils,
about 18 percent; and minor soils, the remaining 15
percent.

The Neshaminy soils are level to steep, deep, and well
drained. They are very stony in places. They have a silty
clay loam subsoil and are underlain by bedrock at a depth
of 6 to 10 feet. The Aldino and Watchung soils are level
to gently sloping. Aldino soils are moderately well
drained, have a brittle fragipan in the lower part of the
subsoil, and are underlain by bedrock at a depth of 4 to
6 feet. The Watchung soils are poorly drained. Their sub-
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Figure 3—Land use in the Glenelg-Manor-Chester soil association. Grassland is at left. woodland at right, and stripfarming at the
center.

soil 15 rich in clay, and bedrock is at a depth of 5 to 10
feel. Watchung soils are very stony in places.

The most important minor soils in this association are
in the Talleyville, Montalto, Calvert, Codorus, and Hat-
boro series. Talleyville and Montalto soils are deep and

Figure 4.—A wooded area in the Neshaminy-Aldino-Watchung soil
association. The loose rocks are on Watchung very stony silt loam.

well dramed, and they commonly oceur closely with the
Neshaminy soils. The Calvert soils are poorly dramed and
commonly occur closely with the Watchung soils. The
moderately well drained Codorus and the poorly dramed
Hatboro soils are on flood plains.

Intensive farming is practiced chiefly on the Neshaminy
soils. The Aldino and Watchung soils have impeded drain-
age and are seasonally wet. Some dramage is needed where
the Aldino soils ave cultivated. Because they are wet, stony,
or both, the Watchung soils are hardly ever used for cul-
tivated crops. They can bhe used for pasture.

The Neshaminy soils make good building sites, but ex-
cavating mto the bedrock may be difficult. The filter fields
of septic tanks should be large on the Neshaminy soils.
Filter fields do not function properly on the Aldino soils
durmg wet periods and usually do not function at all on
the Watchung soils.

3. Neshaminy-Talleyville-Urban
Land Association

Level to moderately sloping, well-drained, mediwmn-tex-
tured soils, relatively undisturbed to severely disturbed
formed over dailk-coloied gubbroic rocks: on uplands

This association occurs as a single area in the northern
part of the county. It includes a large part of the city
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of Wilmington. The soils are level to moderately sloping.
This association makes up about 5 percent of the county.

Deep, well-drained Neshaminy and Talleyville soils
make up about 65 percent of this association. The remain-
Ing 35 percent consists of Made land in areas that were
Aldino, Montalto, and Watchung soils before they were
severely disturbed by man.

The soils in about one-fourth of this association are
relatively undisturbed and arve still farmed 1 some areas.
In about one-half of the association, the soils have been
disturbed i community development, but not to the extent
that theyv cannot be identified. The vest of the association
18 Made land, which consists of areas in which the soils
have been severely cut, graded, or artificially filled.

Most of this association is not farmed. The main limita-
tions to use are those related to community development.
In many areas of minor soils, wetness and drainage are
the chief concerns. The depth of excavations in this asso-
ciation depends on the depth to bedrock and the hardness
of this rock. In the relatively undisturbed areas of Nesham-
iny and Tallevville sotls, depth to bedrock ranges from
6 to 10 feet or more and the hedrock is extremely hard.

4. Elsinboro-Delanco-Urban
Land Association

Level to gently sloping. well drained and moderately well
drained. medinm-texiured soils. velatively undisturbed to
severcly disturbed; formed in old allwvium on streim
terraces

This association consists of old alluvial terraces along
Clay Creek and 1ts tributaries. It extends along both sides
of State Route 2 from Newark (fig. 5) northeastward to
Prices Corners. The soils range from level to gently slop-
ing. This association occupies about 3 percent of the county.

The Elsinboro soils make up about 42 percent of the as-
sociation; Delanco soils, about 28 percent; Urban land,
about 20 percent ; and mimor soils the remaining 10 percent.
In muech of the association the Elsmboro and Delanco soils
and Urban Iand are closely intermingled.

In about one-half of this association, the soils are vela-
tively undisturbed and are still farmed in some areas. The
soils in about one-third of the association have been dis-
turbed during community development, but not to the ex-
tent that they cannot be identified. The rest of the associa-
tion 15 made up of Made land., 1m which the soils have heen
severelyv cut and graded or artificially filled.

The Elsinboro soils are well drammed and occur on ter-
races, benches, and low blufls. The Delanco soils are mod-
erately well drammed and occur on terraces.

Among the minor soils in this association ave the mod-
erately well drained Codorus soils and the poorly drained
Hatboro soils on flood plains and the poorly drained Kin-
kora soils on terraces,

Except for nurseries, home gardens, and other small
areas, this association is not farmed. The main limitations
to use that should be considered are those related to com-
munity development. Where velatively undisturbed, the
Elsinboro soils have few hinitations to farming or to non-
farm uses, but drainage is a concern on the seasonally wet
Delanco soils.

5. Sassafras-Fallsington-Matapeake
Association

Level to gently rolling, well-drained and poorly drained,
moderately coarse textured and medium-textured soils on
uplands

This association occuplies a broad area that extends
northeastward from the Maryland State line almost to
the city of Wilmington. Slopes range from 0 to 15 percent.
This association makes up about 12 percent of the county.

The Sassafras soils make up about 25 percent of the
assoctation; Fallsington soils, about 25 percent; Matapeake
solls, about 25 percent; and minor soils, the remaining 25
percent.

The Sassafras and Matapeake soils are well drained, and
the Fallsington soils arve poorly drained. The Sassafras
soils have a sandy loam surface layer and a sandy clay
Joam subsoil. The Fallsington soils have a loam or sandy
loam surface layer and a sandy clay loam subsoil, The
Matapeake soils have a silt loam surface layer and a silt
loam and silty clay loam subsoil. Al of these major soils
are underlaimn by sandy material.

Among the mimor soils in this association are the poorly
dramed Elkton and Othello sotls and the moderately well
drained Woodstown soils,

Farming 1s still important on the soils of this associa-
tion, though community development 1s considerable, par-
ticularly near Wilmington and Newark. In most places the
Sassalras and Matapeake soils have only slight or mod-
erate limitations to farnung and to nonfarm nses. Because
Fallsington soils are generally wet, they have moderate
or severe lunifations for most uses. If drained, Fallsington
soils generally are more suitable for farming than for
communtty development.

6. Matapeake-Sassafras Association

Nearly level to steep, arell-drained. mediin-textured and
moderately coarse textured soils o uplands

This association occupies a large area that extends from
New (astle southwestward through the central part of the
county to the Maryland State line m the southwestern part.
The soils are mainly nearly level, but they range from
nearly level to steep. This association malkes up about 27
percent of the county.

Matapeake so1ls make up about 68 percent of this associ-
ation: Sassafras soils, about 17 percent; and mmor soils,
the remaining 13 percent.

The Matapeake and Sassafras soils are deep and well
drained. The Matapeake soils have a silt loam surface layer
and a silty clay loam subsoil. The Sassafras soils have a
sandy loam surface layer and a sandy loam and sandy clay
loam subsoil.

Among the minor soils in this assoclation are the mod-
erately well drained Woodstown, the poorly drained Falls-
mgton, and the very poorly drained Johnston soils. Johns-
ton soils are susceptible to flooding.

Farming is both intensive and extensive in this associa-
tion. The potential for farming the soils in this association
generally 13 better than that of any other in the county.
Tixcept for the slope and the hazard of erosion in some
arveas, the major soils have few limitations for farming and
for most nonfarm uses. Only in the northeastern part of
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Figure 5.—FElsinboro-Delanco-Urban land soil association, looking northeastward from an airplane above Newark. The ridge in the
background is the Piedmont uplands of the county.

the asscciation is there much residential and mndustrial
expansion, though linutations to this expansion are only
slight or moderate.

7. Matapeake-Sassafras-Urban
Land Asseciation

Level to gently sloping. well-dra/ned. medium-tecatured
and moderately coarse tevtured soils, relatively wundis-
turbed to severely disturbed ; on uplands

This association occupies an area between New Castle
and Wilmington. It consists mainly of well-drained, level
to gently sloping soils. This association makes up about
2 percent of the county.

Matapeake soils make up about 67 percent of the associ-

ation, and Sassafras soils and Urban land, the remaining
33 percent.

In this association the soils are relatively undisturbed in
about 10 percent of the acreage. In about 75 percent of the
association there has been some cutting, filling, and grad-
ing, but not so much that the soils cannot be identified.
The remaining 15 percent of the ascociation has heen so
altered by man that 1t is called Made land.

The soils in this association are no longer cultivated,
except for home gardens and other small arcas. In most
places limitations to use of souls for community develop-
ment are slight to moderate. The Matapeake soils, how-
ever, have severe himitations for septic tank filter fields.
The chief concern is controlling erosion on sloping soils
where water concentrates because of man's activity.
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8. Fallsington-Sassafras-Woodstown
Association

Undulating, poorly drained to well-drained, medium-
textured and moderately coarse tewtured soils on uplands

This association is in a single area in the extreme south-
western corner of the county. Here the undulating soils
are marked by small sinks and by depressions that are
locally called whale wallows, Between the depressions the
soils are mainly nearly level, but they are more strongly
sloping in a few places. This association makes up about
7 percent of the county.

Fallsington soils make up about 25 percent of the asso-
clation; Sassafras soils, about 25 percent; Woodstown
soils, about 25 percent; and minor soils, the remaming
25 percent.

The Fallsington soils are poorly drained, the Sagsafras
are well drained, and the Woodstown are moderately well
drained. The Fallsington and Woodstown soils have a
sandy clay loam subsoil, and the Sassafras soils have a
sandy loam and sandy clay subsoil. Figure 6 shows the
major soils and their underlying material.

In some areas of this association farming is intensive,
but many areas of poorly drained and very poorly drained
soils remain wooded and are only partly farmed. Except
on the well-drained Sassafras soils, drainage improve-
ment 1s the greatest need. Because they are wet in many
areas, and because of their location, the soils of this asso-
ciation generally are not used for nonfarm purposes.

9. Sassafras-Fallsington Asseciation

Nearly level to gently sloping, well-drained and poorly
drained, moderately coarse textured and medivm-textured
s0ils on uplands

This association is in a single area in the southern part
of the county. It consists mainly of nearly level, smooth
soils. Slopes are more than 5 percent in only a few areas.
This association makes up about 8 percent of the county.

Sassafras soils make up about 50 percent of the associa-
tion; Fallsington soils, about 35 percent; and minor soils,
the remaining 15 percent.

The Sassafras soils are well drained and have a sandy
loam and sandy clay loam subsoil. The poorly drained
Fallsington soils have a sandy clay loam subsoil.

Among the minor soils in this association are the some-
what excessively drained Rumford, the moderately well
drained Woodstown, the very poorly drained Pocomolke,
and the well drained Collington soils.

In this association the soils are dominantly sandy loams
and are low in natural fertility, but ecrops on them respond
well to good management. Drainage is needed on the Falls-
ington soils. The Sassafras soils have few limitations to
nonfarm uses, but limitations are moderate or severe for
most of the other soils.

10. Keyport-Elkton Association
Nearly level to gently sloping, moderately well drained
and poorly drained, medium-textured soils on uplands

This association occurs in an area south of Delaware City
and in a larger area near Taylors Bridge, in the south-
eastern corner of the county. The soils are mainly nearly
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level, but in a few areas they are gently sloping. Long,
smooth slopes are dominant. This association makes up
about 4 percent of the county.

Keyport soils make up about 43 percent of the associa-
tion; Klkton soils, about 42 percent; and minor soils, the
remaining 15 percent.

The Keyport and Elkton soils have a subsoil of silty
clay loam and silty clay through which water moves very
slowly (fig. 7). Keyport soils are moderately well drained
and have a yellowish-brown subsoil that is mottled with
light gray in the lower part. The poorly drained Elkton
so1ls have a light-gray or gray subsoil mottled with yellow-
ish brown.

The minor soils in this association are the well drained
Sassafras and Matapeake, the moderately well drained
Mattapex, and the very poorly drained Bayboro soils.

For all uses the chief limitation of these soils is the im-
peded or poor drainage caused partly by the subsoil rich
in clay. Because tile does not, function well in the Keyport
or Elkton soils, ditches should be used for drainage. Inten-
sive drainage practices are needed on the more nearly level
Keyport soils before many kinds of crops can by grown.
For hay or pasture the practices may be less intensive. On
the Elkton soils some farmers grade the soil between closely
spaced ditches. The more sloping Keyport soils are subject
to erosion. For practically all nonfarm uses, the Keyport
soils have moderate to severe limitations and the Elkton
soils have severe limitations. On the Keyport and Elkton
soils, limitations are severe for disposal of sewage efiluent
from septic tanks.

11. Aldino-Keyport-Mattapex-Urban
Land Association

Level to gently sloping, moderately well drained, medium-
textured soils, relatively undisturbed to severely disturbed ;
on uplands

This association 13 in the northeastern part of the county.
The largest area cxtends from a point southwest of the city
of Wilmington, through part of the city, and then north-
ward along the Delaware River to the Pennsylvania State
line. Small but important areas are near New Castle and
on Pea Patch Island in the Delaware River. The soils are
level to gently sloping. This association makes up about
4 percent of the county.

Aldino soils malke up about 30 percent of the association;
Keyport soils, about 24 percent; Mattapex soils, about 20
percent; Urban land, about 18 percent; and minor soils, the
remaining 8 percent.

The Aldino, Keyport, and Mattapex soils are moderately
well drained, and, in most places, have a silt loam surface
layer. The Aldino soils are dominant in the area north
of Wilmington, and Keyport soils, 1n the area south of
Wilmington.

Among the minor soils in this association are the poorly
drained Othello and Fallsington soils. These soils occur
i the more southern areas of the association, mainly on
Pea Patch Island. A few small areas of Tidal marsh are
along the Delaware River in the northern part of the
agsociation.

In practically all of the association, the soils have been
altered or disturbed, mainly by filling during commercial
and industrial development. In most places, the fill 1s less
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Figure 6—Major soils in the Fallsington-Sassafras-Woodstown soil association. The crosses represent the zone of mottling.

than 18 inches thick and the soils can =till be identified.
A few areas, mo=tly mn the southern part of the association.
have not been disturbed and filled. These areas are of
Othello soils. .\ few other arveas throughout the association
have been filled with material more than 18 inches thick
and are called Made land.

Inadequate drainage was the main reason for filling the
soils of this association. On most industrial and commercial
sites, dramage by tile or ditches is still necessary so as to
control the water level and, m places, to control salimty.

Farming 18 not important in the Aldino-Keyport-Mat-
tapex-Urban land association.

12. Tidal Marsh Association

Marshy areas bordering the Delaware River and short
tidal streams

This association occurs mostly along the Delaware River
between Wilmington and the Kent County line. It 1s 1
an almost continuous trip that protrudes inland along
many of the short tidal streams, The as-ociatron makes up
8 percent of the county.

Almest all of this association is at sea level. The water
table 15 at or above the surface during normal high tides,
but the entire association is subject to Hooding during
storms and at unusually lugh tides. These floodwaters
range from highly saline along the Delaware River to
brackish in the upper reaches of the tidal ~treams.

Marsh vegetation covers most of this association. Tidal
marsh cannot be used for crops or pasture, but 1t 1s used for
wildlife and for some recreational purposes. Some areas
that border the Delaware River have been filled for indus-
trial development.

13. Urban Land Association

Avreas used for streets, sidewalks, and buildings und other
arcas where cutting and filling have been cxtensive

This association occurs in a single area that includes
much of the city of Wilmington and extends westward
almost to Prices Corners. It consists of land used for build-
mgs, streets, and sidewalks and of areas where o1l mate-
rial has been removed or the soil has been covered by fill
material. Fills are commonly several feet thick. This asso-
cration makes up about 2 percent of the county.

Most of this association is well dramed or moderately
well dramed. Natural conditions ave so obscured that the
boundary between the rock of the Predmont and old sedi-
ments of the Coastal Plain cannot be accurately estab-
lished. In the northern part of the association, however,
various kinds of bedrock ave within + to 10 feet of the sur-
face, except where fills are excepticnally thick. In the
southern part of the association, sediments are old and
thick and bedrock 1s at a depth of more than 10 feet.

Except for a few nurseries and home gardens, Urban
land association is not farmed.
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Figure 7.—Major soils in the Keyport-Elkton soil association.

Descriptions of the Soils

This section describes the soil series and mapping units
in New Castle County. The approximate acreage and pro-
portionate extent of each mapping unit are given m table 1.

The procedure in this section is first to describe the soil
series and then the mapping units in the series. Thus, to
get full information on any one mapping unit, it is neces-
sary to read the description of the unmit and also the de-
scription of the soil series to which it belongs. The
description of a soil series mentions features that apply to
all the soils m the series. Differences among the soils of
one series are pointed out in the descriptions of the indi-
vidual soils or are indicated in the soil name. Unless other-
wise stated, the descriptions of all mapping units in this
section are for moist soils. As mentioned m the section
“How This Survey Was Made,” not all mapping units
are members of a soil series. For example, Mixed alluvial

land is a miscellaneous land type and does not helong to
a soll series; nevertheless, it is listed in alphabetic order
along with the series.

An essential part of each soil series is the description
of the soil profile, the sequence of Jayers beginning at the
surface and continuing downward to the depth beyond
which roots of most plants do not penetrate. Itach soil
sertes contains a short description of a typical co1l profile
and a much more detailed description of the same profile
that scientists, engineers, and others can use makimg
highly techmical interpretations.

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol 1dentifies the mapping
unit on the detailed so1l map. Listed at the end of each de-
scription of a mapping unit is the capability unit and the
woodland suitability group in which the mapping wnt
has been placed. The pages on which each capability unit
and each woodland group are described can be found by
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TaBLE 1.—Approximate acreage and proportionate extent of the souls

‘ Soil

|
b
Soil Acres | Percent l Acres | Percent
\ !
Aldino silt loam, 0 to 3 percent slopes_._______ 2, 037 0 7, Xeyport silt loam, 2 to 5 percent slopes, \
Aldino silt loam, 3 to 8 percent slopes, moder- i + moderately eroded________________________ 9, 330 33
ately croded . . _____ ... 819 . 3 || Keyport silt loam, 5 to 10 percent slopes,
Aldino-Kevport-Mattapex-Urban land com- ‘ moderately eroded____________.________.__ 874 .3
plex . o - 8, 573 3 1 Keyport silty clay loam, 5 to 10 percent slopes,
Bayhorosilt leam . _____________._____ 453 L2 severelv enoded _ - _ ____________________ 770 3
Butlertown silt loam, 0 to 2 percent slopes____. 475 2 || Kinkora silt loam, 0 to 3 percent slopes_ . ____ 554 2
Butlertown silt loam, 2 to 5 percent slopes, Kinkora silt loam, 3 to 8 percent slopes_ - ____. 135 ®
moderately eroded__ . _____ . _________. | 791 3 " Made land and Urbanland._________________ 9,178 33
Butlertown silt loam, 5 to 10 percent slopes, | AManor-Glenelg-Chester-Urban land complex, 0
moderately eroded_ _ - ___ . ___________. 188 1~ toSpeicentslopes .. 1, 229 4
Chester loam, 0 to 3 percent slopes______.____ 1, 401 s H Matapeake silt loam, 0 to 2 percent slopes_____ 9, 642 34
Chester loam, 3 to 8 percent slopes, moder- | Matapeake silt loam, 2 to 5 percent slopes,
atelv eroded . - . ____ 5, 983 21 moderately eroded_ . _____________ ________ 45, 436 16 2
Chester loam, 8 to 15 percent slopes, moderately ' AMatapeake silt loam, 5 to 10 percent slopes, ;
eroded _ - _ o 1, 597 6 \’ moderately eroded___ _____________________ 4, 084 1.5
Chester loam, 8 to 15 percent slopes, severely |l Matapeake silt loam, 5 to 10 percent slopes,
eroded - 907 3 severely eroded....__ . _____ ... 4,079 | 15
Chester loam, 15 to 25 percent slopes, mod- ' Matapeake silt loam, 10 to 15 percent slopes,
crately eroded_____ .- . 586 2 moderately eroded..___ . _______.. 458 ' L2
Chester loam, 15 to 25 percent slopes, severely ‘ " Matapeake silt loam, 10 to 15 percent slopcs,
eroded . __ - 3908 .1 ‘; severely eroded.____ . __________ 2, 009 .7
Codorus st loam___ . ___________.____ [ 1,830 7 Matapeake silt loam, silty substratum, 0 to 2
Collington fine sandy loam, 2 to 5 percent ‘ | _ pereent slopes .. 273 ©)
slopes, moderately eroded . . - ______.._ 115 ® Matapeake silt loam, silty substratum, 2 to 5
Collington fine sandy loam, 5 to 10 percent ‘ percent slopes, moderately eroded. - _______ 1, 341 b}
slopes, severely etoded . ______ . ____.____ 158 M | Matapeake silt loam, silty substratum, 5 to 10
Collington fine sandy loam, 10 to 25 percent " percent slopes, moderately eroded__________ 214 ©)
slopes, severely eroded_ . ________.________ 141 ™ ‘ Matapeake-Sassafras-Urban land complex, 0 to
Comus silt loam_____________ . ‘ 453 2 =‘ 5 pereent slopes_ . oo .- 5, 303 1.9
Delanco silt loam, 0 to 3 percent slopes__._____ i 047 2 ‘ Mattapex silt loam, 0 to 2 percent slopes____ 2, 117 .8
Delanco silt loam, 3 to § percent slopes, mod- . © Mattapex s1lt loam, 2 to 5 percent slopes, mod-
erately eroded_ - - _____ . __________ .. 542 .2 eratelyeroded_. ... _______________._ 1, 062 4
Elioak silt loam, 3 to 8 percent slopes, mod- Mattapex silt loam, 5 to 10 percent slopes,
erately eroded_ . ___ . ____________.____ 280 .1 moderately eroded__ - ___ . ______ 203 ®
Elioak silty clay loam, 8 to 13 percent slopes, il Mattapex silt loam, 5 to 10 pereenti slopes,
severely croded___ __ . _________________- 127 ® severely eroded . ____.________. 197 O]
Eloak silty elay loam, 15 to 25 percent slopes, Mixed allusaal land__ - o ____________ ©3,702 ! 13
severely eroded . .- - ____.___._____ 125 Q) Neshammy and Montalto silt loams, 0 to 3 per-
Flkton sandy loam, 0 to 2 percent slopes-._.__ 694 2 cent slopes_ oo 364 1
Elkton silt loam, 0 to 2 percent slopes_________ 8, 437 3 0 || Neshaminy and Montalto silt loams, 3 to S per-
Elkton silt loam, 2 to 5 pereent slopes_.__ .. 614 2 cent slopes, moderately eroded___ - ______ 2, 639 10
Elsmmboto silt loam, 3 to 8 percent slopes, mod- Neshammy and Montalto silt loams, 8 to 15
crately eroded_ _ _ - __________________.__ 1,557 .6 percent slopes, moderately eroded_ . ________ 5638 2
Elsinbor o silt loam, S to 15 percent slopes, mod- Neshaminy and Montalto silty clay loams, 8 to
erately eroded . __ . __________.___.___ 165 ® ' 15 percent slopes, severely eroded...______.___ 145 O
Elsinboro-Delanco-Urban land complex, 0 to 8 | Neshaminv and Montalto silty elay loams, 15
percent slopes___ . _____ ... 2, 805 10 ‘ to 25 percent slopes, severcly eroded_______. 187 O]
Fallsington sandy loam_______._______.__.____ 10, 063 3 6 | Neshaminy and Talleyville very stony silt
Fallsington loam _ _ ___ . ______________.______ 16, 129 58 loams, 3 to 35 percent slopes_______________ 684 .2
Glenelg and Manor loams, 3 to 8 percent slopes, Neshaminy-Talleyville-Urban land complex, 0
moderately eroded-_ - .. __ 7,576 27 to 8 percent slopes____ ___________________ 8, 399 30
Glenelg and Manor loams, 8 to 15 percent Neshammy-Talleyville-Urban  land  complex,
slopes, moderately eroded_ _ . _____..____ 7,921 2.8 S to 25 percent slopes_ o ___________ 383 .1
Glenelg and Manor loams, 8 to 15 percent | Othello salt loam_ - ___ . _______________._._ 3, 928 14
slopes, severely eroded . _______.___.____ 1,239 4 |i Othello-Fallsington-Ciban land complex______. 4,766 17
Glenelg and Manor loams, 15 to 25 percent Pocomoke loam . _ .o 1, 161 4
slopes, moderately eroded . _____________.__ 3, 960 1 4} Rumford loamy sand, 2 to 5 percent slopes,
Glenclg and Manor loams, 15 to 25 percent moderately eroded . ________________ 739 .3
slopes, severelv eroded_ . ____________._.___ 2,748 1 01l Rumford loamy sand, 5 to 10 percent slopes,
Glenelg and Manor loams, 25 to 45 percent moderatelv eroded  _ ____ _________________ 232 ®
slopes. - 1,994 . 7 || Sassafras sandy loam, 0 to 2 percent slopes____ 230 | .1
Glenville silt loam, 0 to 3 percent slopes______.. 761 3 Il Sassafras sandy loam, 2 to 5 percent slopes, )
Glenville silt loam, 3 to S percent slopes, i moderately erodod“__ ————————————————————— P4, 415 16
moderately eroded___ .. .. __________ 2,218 S Sassafias sandy loam, 5 to 10 percent slopes, .-.
Gravel pits and Quarries. . .____ . ________. 788 .3 \ @ moderately eroded .o o____o_.. 1,791 -6
Qassafras sandy loam, 5 to 10 percent slopes,
Hatboro silt loam_ . ______ .. 2, 406 9 “erelv eroded 1381 ~
Hatboro silt loam, local alluvium, 0 to 3 percent | oV STEN CTOQEA - - oo n - S aroont slones. o -
’ ’ p <5 | Sassafras sandy loam, 10 to 15 percent slopes,
slopes_______________,______. ------------- 652 -2 moderately eroded___ . _______________ 421 2
Hatboro st loam, local alluvium, 3 to 12 o Sassafras sandy loam, 10 to 15 percent slopes, |
percent slopes___ ... . ___________... 340 1 severely eroded o oo o510 2
Johnston loam_ ______________ .. ___________ 1,516 . 5 |, Hassafras and Matapeake soils, 15 to 30 percent |
Keyport silt loam, 0 to 2 percent slopes_______ 2, 982 11l slopes. oL | 935 -3

See footnote at end of table.
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TasLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Acres | Percent ” Soil Acres | Percent
Silty and clayey land, gently slopmg.__________ 140 ® Watchung and Calvert silt loams, 3 to § pereent
Silty and clayey land, slopmg_ - ______________ 202 ©) slopes__ . ______ 290 ¢ 01
Bilty and clayey land, steep_ . _________ 237 ® i| Woodstown sandy loam, 0 to 2 percent slopes.._ 731 .3
Talleyville st loam, 2 to 5 pereent slopes, ’ Woodstown sandy loam, 2 to 5 percent slopes,
moderately eroded_ .. . _________________.. 2, 510 0.9 moderately eroded_._____ ... _________ 1, 044 .4
Talleyville silt loam, 5 to 10 pcrecent slopes, { Woodstown loam, 0 to 2 peicent slopes. .- 3, 374 1.2
moderately eroded_ .. ____________________ 156 O] Woodstown loam, 2 to 5 percent slopes,
Tidal marsh . ________ L _____ 23,242 8.3 ’ moderately eroded__ ______________________ 3, 415 1.2
Watchung very stony silt loam_______________ 106 M " i
Watchung and Calvert silt loams, 0 to 3 percent Total o _ L __ 279, 680 ! 100. 0
SlOpPeS - - 1,972 .7 [ ‘
i ‘

! Less than 0 1 percent.

referring to the “Guide to Mapping Units” at the back
of this soil survey.

Many terms used in the soil descriptions and other sec-
tions of this survey are defined in the Glossary at the back
of this soil survey and in the “Soil Survey Manual” (8).

Aldine Series

The Aldino series consists of moderately well drained
soils that occur on uplands 1n the northern part of the
county. These soils developed in a thin silty mantle and
underlying material that weathered mainly from serpen-
tine. The principal native vegetation 1s oaks and hickory.

In a typical profile the surface layer is brown or dark-
brown silt loam about 8 inches thick. The subsoil, about 28
inches thick, is yellowish-brown silty clay loam in the
upper part. The lower part is a fragipan of light brownish-
gray silt loam that is very dense, firm, and brittle. Water
moves slowly or very slowly through this layer. Below the
fragipan is disintegrated rock material overlying hard
rock.

The Aldmo soils are not difficult to work at a favorable
content of moisture, but they tend to be wet in spring and
are slow to warm. Planting is frequently delayed. Arti-
ficial drainage, particularly in the more nearly level areas,
may be needed for some crops. These soils generally are
fairly easy to drain with tile lines or ditches, though
neither should be installed below the top of the fragipan.
Although available moisture capacity is high in the Aldino
soils, water does not readily penetrate the fragipan and
drying is faster than for more permeable soils. The Aldino
solls are well supplied with magnesium, but they may
contain little calcium and other plant nutrients. Impeded
drainage and a seasonal perched water table limit the use
of these soils, and erosion is a hazard in the more sloping
areas.

Profile of Aldino silt loam, 0 to 3 percent slopes, in an
idle field, along County Route 200, about 1 mile north of
Claymont:

Ap—oO0 to S inches, brown or dark-brown (10YR 4/3) silt loam;
moderate, medium, granular structure; friable,
slightly sticky; roots common; medium acid; clear,
wavy boundary ; horizon 6 to 9 inches thick

B2t—8 to 19 inches, yellowish-brown (10YR 5/4) silty clay
loam ; moderate, medium, subangular blocky struc-
ture ; friable or firm, sticky and plastic; roots few to
common ; distinet, discontinuous clay films of yellow-

ish brown (10YR 5/6 to 5/8); strongly acid; clear,
smooth boundary; horizon 10 to 13 inches thick.

IIBx—19 to 36 inches, light brownish-gray (10YR 6/2) heavy
silt loam; appears massive but has medium platy
cleavage; firm and brittle, slightly sticky and slightly
plastic; prominent, dark yellowish-brown (10YR 4/4)
clay coats and flows; 2 to 5 percent of horizon is
highly weathered, black rock fragments; very strongly
acid; clear, wavy boundary; horizon 10 to 20 inches
thick

ITC—36 to 48 inches -}, silt loam saprolite that 1s mainly
variegated yellowish brown (10YR 5/8) to strong
brown (75YR 5/8) but is about 40 percent gray or
light gray (10YR 6/1) ; firm, slightly sticky, laminar
or foliar; few nearly black, partly weathered rock
fragments; very strongly acid.

The surface layer, or, in cultivated areas, the plow layer
ranges from almost pure silt to silt loam. The B2t horizon con-
tains more clay than the Bx horizon. The C horizon is loam
in some places The Bx and C horizons contain fragments of
partly weathered serpentine in some places, but the A and
B2t horizons generally are free of coarse fragments The solum
ranges from about 28 to 40 inches 1n thickness, and depth to
bedrock is 4 to ¢ feet

Except for some mottles and variegations, the entire profile
is commonly 10YR or 2 5Y in hue, but it is 5Y in some horizons.
In undisturbed areas the Al horizon is very thin and has a
value of 3 or 4 and a chroma of 1 or 2. The A2 horizon in
undisturbed areas ranges from 7 to 12 inches in thickness
and is 4 or 5 in value and 2 or 3 in chroma Because the Al
bhorizon 1s so thin, the plow layer has the same color range
as the A2 horizon The B2t horizon is at least 10 inches thick.
It is § or 6 in value and 4 or lower 1n chroma. This horizon
is not gray and does not show other evidence of wetness The
matrix of the Bx horizon is 5 or 6 in value and 2 to 4 in
chroma Where the chroma 1s 3 or 4, mottles have a chroma
of 2 or lower. In some places, particularly where the hue is
7 5YR, mottles may have a high chroma. The C horizon varies
more in color than the B horizon. Grayness in the C horizon is
caused by restricted aeration, is inherent from the disinte-
grated rock material, or both. Reaction ranges from medium
acid to very strongly acid, but acidity generally decreases with
depth DBase saturation in the lower part of the C horizon is
more than 33 percent

In this county soils other than the Aldino that contain a
fragipan in the lower part of the subsoil are in the Butler-
town, Calvert, and Glenville series. The Aldino soils are mod-
erately well drained but developed from the same kind of
material as did the poorly drained Calvert soils The fragipan
in the Aldino so1ls is generally more dense and compact than
that of the Butlertown soils, and the Butlertown soils are
deeper to bedrock Aldino soils are somewhat better drained
than the highly micaceous Glenville soils and contain more
bases.

Aldino silt loam, 0 to 3 percent slopes (AdA)—The
surface layer of this soil is mostly silt. In most places little
soil has been lost through erosion, but a few acres have
been somewhat damaged. This soil has the profile de-
seribed as typical for the series.
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In rainy periods or when snow melts, this soil 1s satu-
rated quickly because water does not run off readily. The
so1l remains wet for fairly long periods. Drainage can be
mproved by diggmg shallow ditches or by laying tile
Lines. Bedding also helps to remove excess water from crop-
land. Where the slope 15 appreciable, graded rows improve
surface drainage. In many places, diversion terraces may
be wsed to intercept water that might otherwise accumu-
late. (Capability unit ITw-3; woodland suitability group
12

Aldino silt loam, 3 to 8 percent slopes, moderately
eroded (AdB2).—This soil is more sloping than Aldino silt
loam, U to 3 percent slopes, and has lost a large part of its
surface laver in most aveas. The fragipan, therefore, is
a little nearer the surface. Although this so1l is seasonally
wet and slow to warm up in spring, the greatest hazard
15 erosion, particularly if the soil 1s already wet when
rams are heavy. Included with this soil in mappmg arve
sonie scatlered spois where the subsoil is partly exposed
and some small areas that have slopes of slightly more
than 8 percent.

Dramage ditches are required in some areas of crop-
land, but diversion terraces that collect and dispose of
excess water normally are more needed. (Capability unit
ITe—13; woodland suitability group 12)

Aldino-Keyport-Mattapex-Urban = land  complex
(Am).—This mapping unit is extensive and highly impor-
tant in some parts of the county that ave not farmed. Most
ot 1t occurs north of Wilmington between U.S. Highway
No. 202 and the Delaware River. It consists of level to
gently slopmg Aldino, Keyport, and Mattapex soils that
have been used for residential or other community pur-
poses. The soil series can be recognized, but the soils have
been disturbed so much that it 1s impractical to separate
theni on the soil map.

The three kinds of soils originally occurred m about
equal proportions, but at least 50 percent of the complex
has been covered with as much as 18 inches of borrow
material or other fill. or has had as much as two-thirds of
the original soil profile removed by cutting. .About 20 to
25 percent of the complex has been covered with more than
18 mehes of fill, or the soil profile has been almost entirvely
cut away. The remaining 30 to 35 percent of the complex
has been relatively undisturbed. A profile typical for the
Aldino, Keyport, and Mattapex soils is deseribed for their
respective series.

The fill materials used to cover the soils vary in texture
but most commonly are silty. These materials are generally
well suited to lawn grasses, ornamental shrubs, and other
plants.

Iixcept where fill materials are deep, seasonal wetness
and a high water table limit suitability of this mapping
wmt for building sites, septic tanks, and other residential
and community uses. Suitability of filled areas must be
determined for each site. (Capability unit and woodland
suitability group not assigned)

Bayboro Series

The Bayboro series consists of very poorly drained soils
that occur in upland depressions in the southern, or Coastal
Plain, part of the county. These soils developed in old
deposits of clay or silty clay. The principal native vegeta-

tion 13 water-tolerant hardwoods, including oaks, gums,
and swamp maple.

In a typical profile the surface layer is very dark brown
silt loam 1 the upper 6 inches and black silty clay loam
m the lower 10 inches. The subsoil is 14 inches thick, and it
is sticky and very plastic when wet. It consists of gray
silty clay that 1s motiled with yellowish brown and strong
brown. The underlying material is gray silty clay mottled
with strong brown.

The Bayboro soils are dufficult to work if they are too
wet or too dry. They are hard when dry but are sticky and
cloddy if worked when wet. Use of Leavy equipment is con-
siderably Imited when the soils are even a httle too wet.

Normally, these soils are wet late m spring, and the
water table 1s near the surface. Where natural or artificial
outlets are lacking, the Bayboro soils are commonly ponded
for fairly long periods. Drainage is difficult because water
moves very slowly through these soils, particularly through
the subsoil. Ditches ave generally more suitable for dram-
age than tile hines because tile lines do not work well when
laid in the clayey subsoil. Probably the Bayboro soils are
the last ones 1 the county to be ready for cultivation in
spring. Most areas ave not cropped, except those included
as parts of larger flelds. Although the available moisture
capacity 1s high, cropping is severely limited by very poor
draimage and the fluctuating water table.

Trofile of Bayboro silt loam, in an idle field about 2 miles
west of Clayton, on County Route 47:

Ap—0 to 6 inches, very dark brown (10YR 2/2) heavy silt
loam: weak, coarse, granular structure ; friable, sticky
and shightly plastic. roots abundant; very strongly
acid. clear, wavy boundary; horizon 5 to 10 inches
thick

Al—6 to 16 mchesx, black (10YR 2/1) light silty clay loam;
moderate, coarse, granular structure and medium sub-
angular blocky structure; firm, sticky and plastic:
roots common , very strongly acid. clear, wavy bound-
ary: horizon 8 to 10 inches thick.

B2tg—16 to 30 mcheg, gray (N 5/0) xilty clay; common. fine
and medium, distinet mottles of yellowish brown
(10XYR 5/4) and prominent mottles of strong brown
(TH5YR 5/6) ; weak, medium, blocky structure; very
few roots; firm, sticky and very plastic; thin but dis-
tinct clay coatings: extremely acid; gradual, wavy
boundary ; horizon 12 to 20 inches thick.

Ce—30 to 42 mches +, gray (N 5/0) siliy clay, common, me-
dium, prominent mottles of strong brown (75YR 5/6) ;
structureless (massive) ; very firm, sticky and plastic;
no roots ; extremely acid.

The combined thickness of the Ap and A1l horizons is as
much as 20 inches in some places. The Bt horizon 1= clay or
silty clay. In most places the C horizon is clay or silty clay,
but it may contain some thin lenses of sandy material and is
stratified 1n places. Normally, no pebbles or other coarse frag-
ments occur 1n the profile, but a few may occur in the C hori-
zon. The solum generally ranges between 25 and 40 mnches in
thickness. Bedrock 1s at a great depth.

In undisturbed areas the A horizon generally is black, but
the Ap horizon 1s very dark gray or verv dark brown in a hue
of 10YR The Bt horizon has the same hue The matrix of the
Bt horizon 13 5 to 7 in value and 0 to 2 in chroma, Mottles
in the B2t horizon are 10YR in hue or redder, 5 to 7 1n value,
and 4 to 8 in chroma The percentage of mottles ranges from
less than 10 to more than 50. The C horizon has about the
same range in color as the Bt horizon. Structure in the Bt
horizon ranges from weak to moderate and is mostly blocky,
but 1 places 1t tends to be prismatic. The Bt horizon is stickv
to very sticky and plastic to very plastic. Unlimed, these soils
are stronely acid to extremely acid, and their acidity com-
monly increase with depth
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The Bayboro soils are similar to the Pocomoke soils 1n
natural dranage, but they are much less sandy throughout.
Consequently, water moves much less readily through the
Bayboro soils than through the Pocomoke soils, which are
much easier to drain and to work Bayboro soils have a thick,
dark surface layer like that of the Johnston soils, which occur
on flood plains, but the fine-textured subsoil of the Bayboro
souls 18 lacking 1n whe Johnston soils The Bayboro soils formed
in the same Kkind of fine sediments as the Elkton and
Keyport soils. The Bayboro soils are more poorly drained
than the Elkton soils. They are poorer drained than the
Keyport soils, which are moderately well drained and have
a vellowish-brown clayey subsoil that i1s mottled with gray in
the lower part.

Bayboro silt loam (Ba).—Most of this soil is practically
level and slightly depressional, but slopes are a little more
than 2 percent m a few arcas, particularly at the base of
better drained slopes or on the rims of depressions.

Usmg the soil for crops is severely limited by poor
drainage and the high water table. (Capability unit I1Iw-
9; woodland switability group 7)

Butlertown Series

The DButlertown series consists of moderately well
drained soils that are level to moderately sloping. Thesc
soils occur on uplands of the Coastal Plain, where they de-
veloped in silty to very fine sandy old sediments. The But-
lertown soils are not well aerated for at least a part of the
year. The native vegetation is mixed upland hardwoods,
mostly oaks.

In a typical profile the surface layer is brown or dark-
brown silt loam about 12 mches thick. The subsoil is about
40 ches thick. It 1s yellowish-brown silt loam or light
silty clay loam in the upper part. The lower part is a fragi-
pan of vellowish-red silt loam mottled with grayish brown.
Water moves slowly through this layer. Below the fragi-
pan is stratified material consisting of very fine sandy
loam and silt loam.

The Butlertown soils have a surface layer that is crumbly
and easy to work at a favorable content of moisture, but
they tend to be somewhat wet in spring and are slow to
warm. Planting of crops that are normally planted very
early is sometimes slightly delayed in spring. Artificial
drainage may be needed for early crops, particularly in
the more nearly level areas. Where drainage is needed, the
soils generally are fairly easy to drain with tile lines. Al-
though the available moisture capacity is high, impeded
drainage and seasonal wetness limit the use of these soils.
Also, erosion is a hazard in sloping areas.

Profile of Butlertown silt loam, 0 to 2 percent slopes, in
a cultivated field about 3 miles northwest of Delaware
City, at the intersection of County Routes 46 and 378:

Ap—0 to 12 inches., brown or dark-brown (10YR 4/3) silt
loam; weak, medium and coarse, granular structure;
friable; many roots; medium acid (limed); clear,
smooth boundary ; horizon 8 to 12 inches thick

B1—12 to 22 inches, yellowish-brown (10YR 5/6) heavy silt
loam; weak, medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; roots com-
mon . strongly acid; gradual, smooth boundary, hori-
zon 8 to 10 inches thick

B2t—22 to 38 inches, yellowish-brown (10YR 5/6) light silty
clay loam; weak to moderate, medium, subangular
blocky structure; friable, sticky and plastic; few
roots; some discontinuous clay coats; strongly acid;
clear, smooth boundary ; horizon 12 to 18 inches thick.

Bx—a38 to 52 inches, yellowish-red (5YR 5/6) silt loam; manv,
medium, distinct mottles of grayish brown (10YR

5/2); weak Lo moderate, thin, platy structure; firm
and brittle, shghtly sticky and shightly plastic; dark
grayish-brown (10YR 4/2) coatings of clay or silt;
strongly acid; clear, smooth boundary; horizon 12 to
16 inches thick

C—52 to 60 inches +-, variegated yellowish-brown and yellow-
1sh-red (10YR 5/4 and 5YR 5/8) very fine sandy loam ;
structureless (massive) to stratified; very friable; no
roots, strongly acid.

In places the A horizon is almost pure silt The C horizon
ranges from sii to very fine sand This horizon may include
pockets of fine sand, and generally 1t is stratified. The C hori-
zon normally containg no coarse fragments, but in places there
are a few, fine, smooth pebbles. The thickness of the solum
ranges from about 40 to o6 inches, and depth to the Bx horizon,
or fragipan, ranges from about 30 to 38 inches Bedrock 18 at
a great depth

In undisturbed areas the A1 horizon is thin and the A2 hori-
zon is 4 to 8 inches thick The Al horizon 1s generally dark
gray (10YR 4/1). The Ap, or A2, horizon has a value of 4 to
6 and a chroma of 2 to 4 The B2t horizon has a value of 5 and
a chroma of 6 to 8 In most areas the B2t horizon and the Bx
horizon have a hue of 10YR or 75YR, but in places the hue
of the Bx horizon includes 5YR. In the Bx horizon the matrix
has a value of 5 or 6 and a chroma of 3 to 6, the mottles have
a chroma of 1 or 2. In places the C horizon is not variegated
and contains mottles of low chroma In unlimed areas the soils
are medium acid to very strongly acid, and their acidity gen-
erally increases with depth

The Butlertown soils have a fragipan like that in the Aldino
soils, but they are not so high in plant nutrients, particularly
caleium, magnesium, and other bases The fragipan in the
Butlertown soils 15 generally less dense and compact than that
in the Aldino soils, and the Butlertown soils are deeper to
bedrock than those soils The Butlertown soils are somewhat
less wet than the Glenville soils, which are only about 5 to 10
feet deep to bedrock. In this county soils other than the Butler-
town that formed in silty materialg are the well drained
Matapeake, the moderately well drained Mattapax, and the
poorly drained Othello.

Butlertown silt loam, 0 to 2 percent slopes (BuA).—
Most of this level so1l occurs in areas that are surrounded
by the Matapeake soils. This so1l has the profile described
as typical for the series.

There 1s almost no hazard of erosion, but internal drain-
age is slow, and planting is delayed in spring when the soil
is wet. The main concern of management is the removal of
seasonally excess water from the part of the soil above the
fragipan. {Capability umt IIw-1; woodland suitability
group 7)

Butlertown silt loam, 2 to 5 percent slopes, moder-
ately eroded (BuR2).—This soil is more susceptible to
erosion than Butlertown silt loam, 0 to 2 percent slopes.
A significant amount of the original surface layer has been
lost, 1n most fields.

St'upcropplng and diversion terraces help to control
erosion. Strips should be graded, and waterways used for
disposing of excess water should be kept in sod. Improved
drainage is less necessary on this soil than on the Butler-
town silt loam, 0 to 2 percent slopes, though a few ditches
or tile lines may be needed in some areas. (Capability unit
ITe-16; woodland suitability group 7)

Butlertown silt loam, 5 to 10 percent slopes, moder-
ately eroded (BuC2.—This soil has lost a large amount of
its original surface layer through erosion, but it is not
severely damaged or limited in use. For continued safe
use, however, practices are needed for controlling erosion.
Care should be taken in collecting and disposing of excess
water. (Capability unit ITIe-16; woodland suitability
group 10)
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Calvert Series

In the Calvert series are poorly drained soils that occur
on upland flats and depressions on the Piedmont Plateau
in the northern part of the county. These soils formed in
material that weathered mainly from serpentine or similar
rocks. The principal native vegetation 1s mixed wetland
hardwoods, mostly oaks.

A typical profile has a black surface layer about 1 inch
thick and a gray subsurface layer about 6 inches thick,
both of silt loam that is slightly sticky when wet. The sub-
soil is about 23 inches thick. This layer is gray or light-
gray heavy silt loam in the upper part. The lower part is
a fragipan of gray light silty clay loam that is mottled
with yellowish brown and strong brown. Below the fragi-
pan is disintegrated rock material overlying hard rock.

The Calvert soils are usually difficult to work because
they are so wet for long periods and are hard and cloddy
in the plow layer when dry. Water moves through them
very slowly, and they are quite difficult to drain, mainly
because they have an impermeable fragipan in the sub-
soil. Although these soils have high available moisture
capacity and are well supplied with nutrients, seasonal
wetness and difficulty of drainage limit their use for crops.
These soils are severely limited for most nonfarm uses as
well. Some fields are used for grazing, but many areas
are 1dle or still in trees.

In New Castle County the Calvert soils are not mapped
separately. They were mapped only with the Watchung
soils in undifferentiated units. For descriptions of these
unts, see the Watchung series.

Profile of a Calvert silt loam, in a cleared, but undis-
turbed, field just east of Brandywine:

A1—O0 to 1 mch, black (5Y 2/2) «lt loam: weak, fine, granular
structure, friable, shghtly sticky: roots plentiful;
strongly acid; abrupt, smooth boundary; horizon 1 to
3 mcheg thick

A2g—1 to 7 inches, gray (10YR 5/1) gilt loam; weak, fine,
granular structure that tends to be platy; friable,
slightly sticky and shghtly plastic; roots common;
strongly acid, clear, wavy boundary; horizon 4 to 8
inches thick

B2tg—7 to 18 inches, gray or light-gray (10YR 6/1) heavy
silt loam; common, medium, prominent mottles of
yellowish brown (10YR 5/6) and strong brown
(7.5YR 5/6) : moderate. medium, subangular blocky
structure; friable to firm. sticky and slightly plastic,
very few roots; some thin, mmdistinet clay coatings;
strongly acid, clear, smooth boundary; horizon 9 to
12 inches thick.

Bx—18 to 30 inches, gray (10YR 5/1) light silty clay loam.
comnion, medium, prominent mottles of yellowish
brown (10YR 5/6) and strong brown (7.5YR 5/6);
weak, coarse, prismatic structure and medium platy
structure ; firm to very firm, brittle, sticky and plastic;
no roots: distinet coatings on prisms, strongly acid;
gradual. wavy boundary : horizon 10 to 15 inches thick

IICg-—30 to 48 inches 4+, gray (10YR 5/1) salt loam ; common
coarse, prominent mottles of yellowish brown (10YR
5/6) and strong brown (7T5YR 5/6); structureless
(massive) ; firm, sticky and slightly plastic: no roots;
some mica flakes and fragments of rock ; strongly acid
to medium acid

The B2t and Bx horizons generally are silty clay loam, but
they may be heavy silt loam or silty clay in some parts. The
average clay content of these horizons is less than 35 percent
The IICg horizon ranges from silt loam to silty clay; it con-
tains mica flakes and rock fragments from the underlying rock.
The fragipan or Bx horizon is generally distinct, but grades
to faint in places where the texture is finer than siltv clay
loam The solum ranges from 24 to 38 inches in thickness

Depth to hard rock normally is 4 to 6 feet. In a few areas, col-
luvial stones occur on or near the surface

Color of the A horizon ranges from 10YR 1n hue to neutral.
The Al horizon ranges from gray or olive gray to black The
Ap, or A2, horizon has a value of 4 or 5 and a chroma of 0 to 2
or 3 in a few places. The matrix of the B and C horizons is
10YR to 5Y in hue, 4 to 6 1n value. and 1 or 2 in chroma. Mot-
fles 1in the B and C horizons are 5Y to 5YR in hue, 4 or 5
value, and 3 to 8 in chroma The C horizon has a slightly
greenish tinge in some places, and 1t is generally less acid than
the solum.

Other poorly drained soils in this county are the Elkton,
Fallsington, Hatboro, Kinkora, Othello, and Watchung, but
none of these has a fragipan in the lower part of the subsoil.
The Calvert soi1ls contain a fragipan like the Aldino soils, and
they developed in the same kind of material as those soils,
but the Calvert soils are more poorly drained and more diffi-
cult to work Calvert soils occur closely with the Watchung
so1ls, which have a finer textured, more clayey subsoil but
lack a fragipan.

Chester Series

The Chester series consist of deep, nearly level to fairly
steep, well-drained soils. These soils occur mostly on the
summits and upper slopes of the rolling uplands in the
Piedmont Plateau. They are mature soils that developed
in materials weathered m place from crystalline rock. The
native vegetation consists of mixed hardwoods, mostly
oaks.

In a typical profile the plow layer is dark grayish-brown
loam that 1s about 8 inches thick. The subsoil, about 37
inches thick, is dark yellowish-brown heavy loam or silt
loam in the upper part, strong-brown clay loam in the
mrddle part, and strong-brown loam or silt loam in the
lower part. It is underlain by highly micaceous, disinte-
grated rock material overlying hard rock.

The Chester soils are easily worked at a favorable con-
tent of moisture. They warm up readily in spring and have
high available moisture capacity, and they are suited to
nearly all uses. Erosion is a hazard in sloping areas.

Profile of Chester loam, 0 to 3 percent slopes, in a cul-
tivated field on the north side of County Route 53, about
one-half mile west of Milford Crossroads:

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, granular structure; friable, shghtly sticky
and shightly plastic; roots abundant; medium acid
(limed) ; clear, smooth boundary, horizon 6 to 8
inches thick.

B1—8 to 18 inches, dark yellowish-brown (10YR 4/4) heavy
loam or silt loam; moderate, medium, subangular
blocky structure; friable to firm, sticky and slightly
plastic; roots common; strongly acid: gradual, wavy
boundary ; horizon 4 to 10 inches thick.

B2t—18 to 28 inches, strong-brown (75YR 5/6) clay loam;
moderate, medium, subangular blocky structure;
friable to firm. sticky and plastic: few roots; thin,
continuous clay coatings; mica flakes common;
strongly acid, gradual, wavy boundary; horizon 8
to 10 inches thick.

B3—28 to 45 inches, strong-brown (75YR 5/6) loam or silt
loam . weak, fine to coarse, blocky structure: friable,
slightly sticky; no roots; abundant mica flakes;
strongly acid; gradual, wavy boundary; horizon 10
to 17 inches thick

C—45 to 60 inches -}, loam or fine sandy loam that is highly
variegated. micaceous saprolite and schistose: very
friable; slightly sticky; no roots; very strongly acid.

The A horizon is loam that is very near silt loam The B1
horizon is heavy loam. silt loam, or light silty clay loam. In
most places the B2t horizon is light silty clay loam. but in
some places it is heavy loam, heavy silt loam. or clay loam
The average clay content in the B2t horizon is between 18
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and 35 percent. Normally, the B3 horizon 1s coarser textured
than the B2t horizon, but its texture 1s finer than that of the
C horizon Fragments of schist or gneiss or angular pebbles
of quartzite are scattered throughout the profile but only in
small amounts. The solum ranges from about 28 to 45 i1nches
m thickness, and depth to bedrock is 5§ to 10 feet or more

In undisturbed areas the Al horizon is 1 to 3 inches thick
and the A2 horizon is 6 to 12 inches thick The Al horizon
generally ranges from 10YR to 5YR 1n hue; it has a value of
3 and a chroma of 1 or 2 The Ap, or A2, horizon generally
has a hue of 10YR or 7.5YR, a value of 4, and a chroma of
2 to 4. In the B2t horizon the hue ranges from 10YR to 5YR,
the value is 4 or 5, and the chroma is 6 to 8. The C horizon
normally is highly variegated, but in places one color 18 domi-
nant. Unless these soils have been limed, they are strongly
acid to very strongly acid Acidity commonly increases with
depth.

The Chester soils are similar to the Elioak, Elsinboro,
Glenelg, Glenville, Manor, Rumford, and Talleyville soils in
morphology. The Glenelg and Elsinboro soils, however, are
more similar to the Chester so1ls in characteristics The Chester
so1ls have a thicker solum than the Glenelg soils. The Chester
soils most closely resemble the Elsinboro soils, but their strue-
ture ig stronger and their horizons are more distinct. Chester
s01ls have a more clayey Bt horizon than the Elsinboro soils;
they are generally less micaceous in the solum than those
soils, and they lack the waterworn coarse fragments and
stratification.

Chester loam, 0 to 3 percent slopes (ChA)—Most of
this soil occurs on broad, nearly flat ridgetops. A profile
of this soil 1s described as typical for the series.

Included 1 mapping are a few gravelly areas, which
are indicated by symbol on the soil map. Also included are
a few spots where the subsoil is slightly redder and stickier
than normal for the Chester series.

This soil is well suited to all crops commonly grown
in the county. It is nearly level, and its use for cultivated
crops 1s not limited. (Capability unit I-4; woodland
suitability group 4)

Chester loam, 3 to 8 percent slopes, moderately
eroded {ChB2).—This soil, the most extensive in the Chester
series, has lost a large part of the original surface layer
m most areas. Included with this soil in mapping are a
few severely eroded spots, some gravelly spots, and some
local areas in which the subsoil 1s redder and stickier than
normal.

Under good management, this soil can be kept in regular
cultivation. Ifarming operations should be on the con-
tour, 1f possible, and runoff should be carefully removed
through sodded waterways. (Capability unit ITe-4; wood-
land suitability group 4)

Chester loam, 8 to 15 percent slopes, moderately
eroded (ChC2).—This soil is more strongly sloping than
Chester loam, 0 to 3 percent slopes, and it has lost part
of 1its original surface layer through erosion. In some
places a few shallow gullies have been cut.

Included with this soil in mapping are a few gravelly
spots. Also included are a few small areas where the sub-
soil is redder and stickier than normal.

Because erosion is a severe hazard, intensive practices
are needed if this soil is cultivated regularly. (Capability
unit ITTe—+4; woodland suitability group 4)

Chester loam, 8 to 15 percent slopes, severely eroded
(ChC3).—This soil has lost most of its original surface
layer through erosion. The present plow layer is a mixture
of the original surface layer and a part of the subsoil;
generally it is browner or redder, stickier, and somewhat
more difficult to till than that of less eroded Chester soils.

Gullies have been cut in places, and some of them are
fairly deep.

Included with this soil in mapping are a few spots in
which the subsoil is redder and stickier than normal.

This severely eroded soil should not be cultivated regu-
larly. If it is used for crops, very intensive practices are
needed that control soil and water losses. (Capability unit
IVe-3; woodland suitability group 4)

Chester loam, 15 to 25 percent slopes, moderately
eroded (ChD2).—Most of this soil remains in trees. If the
wooded areas were cleared and not protected, they would
be subject to severe erosion.

Included with this soil in mapping are a few small areas
that are somewhat gravelly. Also included are a few spots
where shallow gullies have been cut into the subsoil.

This soil should be kept in hay, pasture, sodded orchards,
or other close-growing vegetation most of the time. If
cultivated crops are grown, very intensive measures are
needed for controlling soil losses. (Capability unit IVe-3;
woodland suitability group 4)

Chester loam, 15 to 25 percent slopes, severely eroded
{ChD3).—This soil is somewhat thinner in the surface layer
and subsoil and is shallower to bedrock than less eroded
Chester soils. Practically all of the original surface layer
is gone, and in many places a large part of the subsoil has
been washed away. Gullies are few to common; some of
them have been cut almost to bedrock. The present plow
layer consists mainly of subsoil material and is stickier,
more difficult to work, and more easily eroded than the
surface layer of other Chester soils. Included with this
soil In mapping are a few gravelly areas.

This Chester soil is not suited to cultivated crops, but it
can be safely used for hay, pasture, or sodded orchards.
(Capability unit VIe-2; woodland suitability group 4)

Codorus Series

The Codorus series consists of moderately well drained
soils on flood plains, mainly in the Piedmont Plateau. Some
areas extend along the major streams into the northern
part of the Coastal Plain. The fluctuating water table is
seasonally very high, and the soils are subject to flooding
at irregular intervals. The native vegetation is mixed hard-
woods that are tolerant of excess moisture.

In a typical profile the surface layer is dark yvellowish-
brown silt Joam about 11 inches thick. The subsoil is about
23 inches thick. This layer is dark-brown loam or silt loam
in the upper part, dark yellowish-brown silt loam mottled
with dark grayish-brown in the middle part, and dark
grayish-brown silty clay loam in the lower part. Below
the subsoil is silty clay loam or silt loam that includes a
few thin layers of slightly sandy material. Mica flakes ave
common throughout the profile, especially in the underly-
ing material.

The Codorus soils are fairly easy to work at a favorable
content of moisture, but they are usually wet in spring and
are fairly slow to warm. Also, they are subject to flooding,
especially in spring. For these reasons, plowing and plant-
ing are frequently delayed. Artificial drainage benefits
most crops, and it helps to lengthen the period of grazing
on pasture. These soils generally are fairly easy to drain
if outlets for tile systems or ditches are adequate. The
available moisture capacity is high, and water moves
through the soil readily, but not rapidly. Drainage is desir-
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able, chiefly because it lowers the water table quickly
enough in spring for cultivation. Drainage can be im-
pr oved more easily in fields that are pr otected from flood-
ing and from excess water running off higher lying sols.

Profile of Codorus silt loam, 1 a pasture on County
Route 258, about 1 mile east of Ashland :

Ap—O0 to 11 inches. dark yellowish-brown (10YR 4/4) silt loam .
weak, medium, granular structure; friable slightly
sticky : roots abundant: strongly acid; clear. wavy
boundary . horizon 10 to 12 inches thick

B1—11 to 15 mches, dark-brown (10YR 3/3 grading toward
7 5YR 4/4) loam or silt loam ; weak. medium. granular
structure: friable. slightlv sticky: roots plentiful:
common mica flakes. strongly acid, clear, wavy
boundary ., horizon 3 to 6 inches thick

B2—13 to 24 inches, daik yellowish-brown (10YR 3/4) silt
loam: few, medium, faint mottles of dark gravish
brown (10YR 4/2) . weak., medium, granular struc-
ture: friable, slhightly sticky and slightly plastic;
very few roots: considerable fine wmica: very strongly
acid: clear, wavy boundary; horizon 7 to 12 inches
thick.

B3g—24 to 34 inches., daik grayish-brown (2 3Y 4/2) light s1lty
clay loam; weak, medium. granular structure and
very weak, coarse, blocky structure; friable to firm,
sticky and plastic: no roots. considerable fine mica
very strongly acid; clear, wavy boundary: horizon 8
to 20 inches thick

Cg—34 to 52 inches -+, dark grayish-brown (25Y 4/2) light
silty c¢lay loam or silt loam . few thin strata of slightly
more sandy material ; massive. friable to firm. shghtly
sticky ; lnghly micaceous: very strongly acid.

The B horizon ranges from loam to light silty clay loam but
is silt loam in most places The B3 and C horizons may contain
pockets or thin strata of coarser textured material In places
a IIC horizon occurs below a depth of 40 inches. this horizon
consists of almost any kind of water-deposited material and
commonly contamms many waterworn pebbles Pebbles occur
throuchout the profile, but are only abundant in the ITC hori-
zon The depth to the gleyed B3g horizon 1s between 20 and 30
inches Depth to the C horizon 1s commonly greater than that
shown in the typical profile. Bedrock occurs at a depth of 6 to
20 feet or more

In ~ome places the A horizon is grayer than that described.
especially if 1t is undisturbed The Ap horizon 18 10YR or 2 5Y
m hue, 3 or 4 in value, and 2 to 4 1n chroma In most places
the B1 and B2 horizons have a hue of 10YR or 25Y, but in
placex the hue 15 7T53YR . value is 3 to 5. and chroma is 3 or 4.
The B3¢ horizon is 25Y or 5Y 1n hue, 4 to 6 1n value, and 1,
2, or rarely higher m chroma Where the chroma of the
matrix is 2 or higher, mottles have a chioma of 0, 1, or 2
There may or may not be mottles of high chroma in the B2,
B3. and C horizons TUnlimed soils are medium acid to very
strongly acid, and acidity increases with depth

The Codorus soils occur on the same flood plains as the
well-drained Comus soils and the poorly drained Hatboro soils
No other soils 1n the county are similar to the Codorus soils
in dramage and susceptibility to flooding

Codorus silt loam (Co).—This soil generally is nearly
level and has a smooth surface, but in some areas it 1s
gently sloping, and in others it has a somewhat irregular
or wavy surface that shows the outlines of old stream
channels. Although the soil is rather extensive in the
northern part of the county, 1t normally occurs in fairly
narrow strips.

This so1l is suited to many kinds of crops and is used
chiefly for corn, hay, and pasture. Impeded drainage is
the main limitation in areas that are protected from dam-
agmg floodwater. Where the risk of flooding is severe,
cropping is strongly limited and improved pasture is the
most Intensive use. In places where flooding is a very
severe hazard, use is limited chiefly to woodland or unim-

proved pasture. (Capability wnit IIw-7; woodland suita-
bility group 9)

Collington Series

In the Collington series are deep, gently sloping to mod-
erately steep, Well drained soils. These soils developed on
uplands in old marme sediments that contain moderate
amounts of glauconite, or greensand. This glauconite ac-
counts for the somewhat olive-colored subsoil that 1s char-
acteristic of the Collington soils. Practically all areas have
been cleared for farmland (fig. 8), though the native vege-
tation is mixed hardwoods, mainly oqhs

In a typical profile the plow layer is brown or dark-
brown fine sandy loam about 8 inches thick. The next layer
is about 7 mmches thick, and 1t 1s dark yellowish-brown fine
sandy loam. The subsoil, about 17 inches thick, is olive-
brown fine rsandv clay loam that shows visible grains of
greensand. It is underlain by olive-colored, sandier mate-
rial containing a consider able amount of 01ee1151nd

The Colllno'ton soils are easy to w ork, and they warm
up rapidly m spring. They have moderate to fairly high
available moisture capaatv. and they are suited to ne‘ul\'
all uses, but erosion is a hazard in the more sloping areas.

Profile of Collmgton fine sandy loam, 2 to 5 percent
slopes, moderately eroded, m a cultivated field on County
Route 420, about 1 mile west of Port Penn:

Ap—0 to 8 inches, brown or dark-brown (10YR 4/3) fine
~andy loam; weak, fine, granular structure: friable:
1roots abundant: strongly acid: clear, wavy boundary ;
horizon 8 to 10 inches thick

A28 to 15 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam . very weak, ine, granular structure * very
triable: roots plentiful: strongly acid; clear. wavy
boundary . horizon 5 to 9 inches thick

B2t—15 to 32 mches, olive-brown (25Y 4/4) fine sandy clay
loam; moderate, medim, subangular blocky struc-
ture, friable to firm, sticky and slightly plastic. roots
common, some faint clay coatings: common grains
of glauconite, strongly acid: clear, wavy boundary:
horizon 15 to 21 imnches thick

C—32 to 50 inches 4. olive (5Y 4/3) light sandy loam or loamy
sand; structureless (smgle grain) : loose, no roots;
20 to 30 percent glauconite, very strongly acid

The B horizon is generally fine sandy loam, but in places it
15 clay loam : the average clay content 1s between 23 and 335
percent The C horizon ranges from light loamy sand to sandy
loam, though 1n places it includes thin strata of clayey ma-
terial. Coarse fragments generally are lacking, but there may
be a few fine. smooth pebbles. In uneroded fields the solum is
about 28 to 40 inches thick Where the soils have been severely
eroded, the solum 1s generally thinner. Bedrock is at a great
depth.

Hue throughout the profile ranges from 2.5Y to 7.5YR. A thin,
dark Al horizon occurs in undisturbed areas. In the rest of
the solum, the value 1s 3 or . and chroma 1s 3, 4, or rarely 2
Glauconite gives the B and C horizons an olive to greenish
tinge. The C horizon commonly has the same color range as
the solum, but it may have some variegations with a chroma
of more than 4 Unlimed fields are strongly acid to extremely
acid. and acidity increases with depth.

Soils 1n the county sumilar to the Collington soils are those
of the Matapeake. Montalto, Neshaminy, and Sassafras series.
None of these soils has been significantly influenced by glau-
contte, and none 1s tinged with olive to greenish colors like the
Collington soils, Collington soils most nearly resemble the
Sassafras soils. but they have been imfluenced more by green
sand and are gencrally les< bright and red in the sub<oil The
solum of Collington sotls 1 fine sandy loam and fine sandy
clay loam, whereas that of the Matapeake ~oils 1s dominantly
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Figure 8.—A cultivated field of the Collington soils near Odessa. In the foreground is Collington fine sandy loam, 5 to 10 percent slopes,
severely eroded. The light-colored areas are Collington fine sandy loam, 2 to 5 percent slopes, moderately eroded. In the background is
Collington fine sandy loam, 10 to 25 percent slopes, severely eroded.

st loam and silty clay loam. The subsoil of the Collington
so1ls 18 not so red as that of Montalto and Neshaminy soils,
and 1t 1 sandier and less clayey Collington soils are deeper
to bedrock than the Neshaminy and Montalto soils,

Collington fine sandy loam, 2 to 5 percent slopes,
moderately eroded {CsB2).—Most areas of this soil have
already lost o part of the original surface layer, and a few
shallow gullies have been cut. This soil has the profile de-
seribed as typlcal for the series.

This o1l 15 well suited to most of the common crops, and
it 1s among the soils better swited to farming n the south-
ern part of the county. It is well drained, and its capacity
for holding available moisture and nutrients is good. The
risk of water erosion 15 moderate. Practices are needed that
include contour stripcropping and winter cover crops.
(Capability unit 1Te-5: woodland suitability group 5)

Collington fine sandy loam, 5 to 10 percent slopes,
severely eroded (CsC3).—This soil has generally lost most
of its original surface layer through erosion, and in places
the subso1l is exposed. .\ few shallow gullies have been cut.

The plow layer has an olive to greenish tint and 1s stickier
than the original surface layer.

Included with tlis soil m mappimg are a few small
areas where little or no erosion has occurred.

This soil 18 poorly smited to most cultivated crops, but
1t can be u-ed for grazing, woodland, or other kinds of
less intensive farmimng. (Capability umt IVe-i; woodland
suitability group 18)

Collington fine sandy loam, 10 to 25 percent slopes,
severely eroded (CsD3).—This soil has lost all or nearly
all of its original surface layer through crosion, and the
plow layer consists almost entirely of subsoil material.
Shallow gulhes and a few deep ones have been cut.

Tlis so1l 1s no longer safe for cultivation, and it should
be protected by vegetative cover at all times. Suitable
cover mcludes some kinds of hay, well-managed pasture,
sodded orchards, or new plantings of trees where the soil
surface is well protected. (Capabibhity wmt VIe-2; wood-
land suitability group 18)
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Comus Series

The Comus series consists of well-drained soils on flood
plains that lie on the Piedmont Plateau and extend along
some of the major streams into the fringe of the Coastal
Plain. The water table 1s usually well below the surface,
but flooding is a hazard at wrregular intervals. The native
vegetation consists mostly of oaks and other hardwoods,
but many areas have been cleared. )

In a typical profile the surface layer is dark grayish-
brown silt loam about 7 inches thick. The subsoil, about 35
mches thick, is brown or dark-brown silt loam in the upper
part. In the lower part it 1s strong-brown silty clay loam.
Underlying the subsoil 1s strong-brown fine sandy loam
that is made up of stratified material. Mica flakes are
common throughout the profile.

The Comus soils are fairly easy to work. Because they
are well dramed, they can be worked early in spring.
Artificial drainage is not needed, but in some places plow-
ing and planting should be delayed in spring until all
danger of flooding is past. Also, runofl from higher areas
needs to be diverted. The Comus soils have high available
moisture capacity, and water moves through them readily.
Crops respond well if lime and fertilizer are added. These
soils are commonly used for hay and pasture, but corn and

other crops grow well.
Profile of Comus silt loam, in an idle field on County
Route 352, about 1 mile north of Ogletown:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weal, fine. granular structure ; friable, shghtly sticky ;
roots plentiful: strongly acid; clear. wavy boundary ;
horizon 4 to 7 inches thick

B21-—7 to 35 inches, brown or dark-brown (7.5YR 4/4) silt
Joam; weak, fine, granular and moderate, medium,
subangular blocky structure; friable, slightly sticky
and shightly plastic: roots common in upper part;
some fine mica flakes; very strongly acid; gradual,
wavy boundary; borizon 21 to 30 inches thick.

B22—85 to 42 inchey, strong-brown (75YR 5/6) light silty
clay loam; weak, medium, subangular blocky struc-
ture; friable to firm, sticky and shghtly plastic; no
roots : mica flakes common ; very strongly acid; abrupt,
wavy boundary; horizon 5 to 9 inches thick.

ITC—42 to 50 inches +, strong-brown (75YR 53/6) fine sandy
loam; stratified; friable; micaceous; very strongly
acid.

The B2 horizon is loam, silt loam, or light silty clay loam, but
differences 1 texture in this horizon are the result of stratifica-
tion, not the internal movement of ¢lay The 1I1C horizon is of
any texture markedly different from the horizon above 1t In
some places a C horizon occurs between the B22 and the IIC
horizons within a depth of 5 feet: 1 such places the C horizon
is silt loam or silty clay loam Mica flakes are generally evident
throughout. Waterworn pebbles may occur in any horizon, but
these are most common 1n the IIC horizon The solum ranges
from about 30 to 42 inches 1n thickness, and bedrock occurs
at a depth of 6 to 20 feet or more

Hue ig 10YR or 7 5YR throughout the profile. In undisturbed
areas, the Al horizon 1s 2 to 4 mches thick; 1ts value 158 mostly
3 and chroma is 1 or 2 In the Ap horizon, the value is 4 or 5
and chroma is 2 or 3. The B horizon has a value of 4 or 5 and
a chroma of 4 or 6 The IIC horizon generally resembles the
B22 horizon in color. Mottles are lacking in most places, but
there may be some faint mottles having a low chroma at depths
below about 40 1nches

The Comus so1ils occur on the flood plains with the moderately
well drained Codorus soils and the poorly drained, usually
very wet Hatboro soils No other soils 1n the county are similar
to the Comus in drainage and susceptibility to flooding.

Comus silt loam {Cu).—This soil is nearly level in most
places, but it is gently sloping or moderately sloping in

small areas. Iixcept for the hazard of flooding, the soil has
no limitations that affect its use. It is used mainly for hay
crops, pasture, corn, and trees. Winter grain crops may be
damaged by floodwater in spring. (Capability unit I-6;
woodland suitability group 9)

Delanco Series

The Delanco series consists of moderately well drained
soils on terraces along some of the major streams in the
northern part of the county. These soils cdeveloped 1n mate-
rial that washed from soils on uplands of the Piedmont
Plateau. The native vegetation consists of mixed hard-
woods, mostly oaks.

In a typical profile the surface layer is dark grayish-
brown silt loam about 7 inches thick., The subsoil, about
30 inches thick, is yellowish-brown silt loam in the upper-
most 5 inches, 15 yellowish-brown and strong-brown silty
clay loam in the middle part, and is yellowish-red silt loam
in the lower part. This layer is mottled with grayish brown
between the depths of 23 and 36 inches. The underlying
material is yellowish-red very fine sandy loam mottled with
light brownish gray. This layer contains some waterworn
pebbles and 1s micaceous.

The Delanco soils are fairly easy to work at a favorable
content of moisture, but they tend to be wet in spring and
are fairly slow to warm. Planting is sometimes delayed,
and artificial drainage may be needed for some crops. The
soils generally are fairly easy to drain. Their available
moisture capacity is high.

Profile of Delanco silt loam, 0 to 3 percent slopes, in a
cultivated area at Harmony Hills:

Ap—o0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure ; friable, slightly
sticky and slightly plastic. roots abundant: strongly
acid; clear, smooth boundary; horizon 5 to 8 inches
thick

B1—7 to 11 inches, yellowish-brown (10YR 5/6) heavy silt
loam ; moderate, medium, subangular blocky structure ;
friable, shghtly sticky and shightly plastic, roots
plentiful; strongly acid; gradual, wavy boundary;
horizon 3 to 8 inches thick

B21t—11 to 23 inches, yellowish-brown (10YR 5/6) silty clay
loam ; moderate, medium, subangular blocky structure,
friable. sticky and plastic; few roots; thin, discontin-
uous clay coats; some variegation with a higher
c¢hroma in lower 6 1inches; mica flakes common;
strongly acid; clear, smooth boundary; horizon 10 to
14 mches thick.

B22t—23 to 32 inches. strong-brown (75YR 5/6) silty clay
loam ; many, medium, distinet mottles of grayish brown
(10YR 35/2); moderate, medium. subangular blocky
structure . friable to firm, sticky and plastic; very few
roots; some discontinuous clay coatings; mica flakes
common : strongly acid; clear, smooth boundary ; hori-
zon 8§ to 12 inches thick.

B3—32 to 36 inches, yellowish-red (5YR 4/8) heavy silt loam;
many, coarse, prominent mottles of grayish-brown
(10YR 5/2); moderate, coarse, subangular blocky
structure, firm, shghtly sticky and slightly plastic;
no roots: many nuca flakes; very strongly acid; clear,
smooth boundary ; horizon 0 to 8 inches thick.

C—36 to 50 1nches +, yellowish-red (5YR 5/8) very fine sandy
loam; many, coarse, prominent mottles of light
brownish gray (10YR 6/2) ; structureless (massive) ;
firm, slightly sticky and slightly plastic; some fine,
waterworn gravel; abundant mica flakes; very
strongly acid.

The B horizon is fine sandy clay loam or clay loam in some
places The average clay content of the B horizon 1s less than
35 percent. Waterworn pebbles or cobblestones can occur in
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any part of the profile, but they are most common 1n the lower
horizons. The solum ranges from about 28 to 42 inches in thick-
ness, and depth to nonconforming bedrock is 6 to 20 feet or more.

In undisturbed areas these soils have a thin, dark-gray Al
horizon and a somewhat thicker A2 horizon. The Ap horizon
ranges from 10YR to 2.5Y in hue; 1t 1s 4 or 5 1n value and
generally 18 2 1n chroma In undisturbed areas the A2 horizon
ranges from 10YR to 25Y in hue, 1s 5 or 6 in value, and
generally is 4 in chroma. The B2t horizon is 1I0YR or 7.5YR in
hue, 4 to 7 m value, and 6, 8§, or 4 1n chroma In some places
the B22t, B3, and C horizons contain so many grayish mottles
that the horizon appears to be gleyed with some high-chroma
motthing The C horizon and the B3 horizon, where it is present,
vary 1n color, are friable to firm, and are moderately to highly
micaceous These horizons have a hue of 5YR and a high
chroma 1 many places In unlimed areas, reaction is strongly
acid to very strongly acid; the acidity increases with depth.

The Delanco soils are similar to the Aldino, Butlertown,
Keyport, Mattapex, and Woodstown soils in natural dramage.
Delanco soils are much deeper to hard rock than Aldino soils
and they lack the fragipan that occurs in the Aldino and
Butlertown soils The Delanco soils are less silty than the
Mattapex soils, are less clayey than the Keyport soils, and
are less sandy than the Woodstown soils. Commonly, on the
same terraces as the Delanco soils are the well-dramned Elsin-
boro and the poorly drained Kinkora soils

Delanco silt loam, 0 to 3 percent slopes (DeA) —This
soil has the profile described as typical for the series. The
soil is so nearly level that it commonly stays wet for long
periods, and improving drainage is the chief concern. Corn
grown for silage generally does better than crops planted
earlier. Because the soil is wet in winter, alfalfa and other
perennial crops may be damaged by frost heaving. Runoff
1s slow, and erosion is only a slight hazard. (Capability
unit ITw—1; woodland suitability group 7).

Delanco silt loam, 3 to 8 percent slopes, moderately
eroded (DeB2).—This soil is more sloping than Delanco
silt Joam, O to 3 percent slopes, and it is not so wet for such
long periods. Generally, erosion is a greater hazard than
wetness. For some uses, however, artificial dramnage 1s
needed 111 some places.

Included with this soil in mapping are a few scattered
areas that have slopes of slightly more than 8 percent and
some spots where the subsoil is exposed or where shallow
gullies have formed. (Capability unit Ile-16; woodland

suitability group 7)

Elioak Series

The Elioak series consists of very deep, well-drained,
gently sloping to steep soils that occur on uplands of the
Piedmont Plateau. These soils generally occupy upper
slopes or summits of hills. They developed in material that
weathered in place from highly micaceous, crystalline rock.
The native vegetation is mixed hardwoods, mainly oaks.

In a typical profile the surface layer is brown or dark-
brown silt loam about 7 inches thick. The subsoil, about
35 inches thick, is yellowish-red silty clay loam in the upper
part. The lower part is yellowish-red and red silty clay
that is sticky and plastic and contains fine mica flakes.
The subsoil 1s underlain by variegated yellowish-red and
yellowish-brown, disintegrated rock material that is highly
micaceous and feels slick or greasy.

Except in severely croded areas, the Ilioak soils are
fairly easy to work. In severely eroded areas, however, sub-
soil material has been turned up through normal tillage,
and the plow layer is very sticky, even if only a little wet,
and is difficult to work at any moisture content. The Elioak
soils warm fairly early in spring, in time for normal farm-

ing operations. They have high available moisture
capacity. Slope and the hazard of erosion are the main
limitations.

Profile of Elioak silt loam, 3 to 8 percent slopes, mod-
erately eroded, m a cultivated field along County Route
324, about one-half mile cast of Pleasant IIill:

Ap—0 to 7 inches, brown or dark-brown (7.5YR 4/4) silt loam ;
moderate, medium, granular structure ; friable. slightly
sticky; roots abundant; strongly acid; clear, smooth
boundary , horizon 5 to 8 inches thick.

B1—7 to 12 inches, yellowish-red (5YR 4/8) silty clay loam;
moderate, medium, subangular blocky structure; fria-
ble. slightly sticky and slightly plastic; roots plentiful :
strongly acid; clear, wavy boundary; horizon 4 to 8
inches thick.

B21t—12 to 30 inches, yellowish-red (5YR 4/8) silty clay;
moderate, medium, subangular blocky structure; fria-
ble to firm, sticky and plastic; roots common ; continu-
ous clay coatings; fine mica flakes; strongly acid;
clear, wavy boundary; horizon 15 to 20 inches thick.

B22t—30 to 42 inches, red (25YR 4/6) silty clay; moderate,
medin, subangular blocky structure; firm, sticky and
plastic; no roots; continuous clay coats; fine mica
flakes ; strongly acid ; clear, wavy boundary ; horizon 10
to 12 inches thick

C—42 to 54 inches 4+, variegated yellowish-red (5YR 4/6 and
4/8) and yellowish-brown (10YR 5/8) saprolite of fine
sandy loam texture : very friable to looge ; highly mica-
ceous; strongly acid.

In New Castle County the Ap horizon normally is silt loam,
but it is «ilty clay loam in severely eroded areas The B2t hori-
zon is heavy silty clay loam, heavy clay loam, or silty clay.
The C horizon ranges from fine sandy loam to silt loam Some
fragments of mica schist commonly occur in the lower part of
the solum and in the C horizon Angular pebbles of quartzite
may be present in any part of the profile, but generally not in
large amounts In uneroded areas the solum ranges from about
40 to nearly 60 inches in thickness. The depth to bedrock 1s 6
to 10 feet or more

The A horizon ranges from 10YR to 5YR in hue In undis-
turbed areas there is an Al horizon 3 to 4 incheg thick and an
A2 horizon 4 to 8 inches thick. The Al horizon generally has
a value of 8 and a chroma of 2 or 3 The A2 horizon has a value
of 4 or 7 and a chroma normally of 4 Except in severely
eroded areas, the Ap horizon has a value of 4 or 5 and a
chroma of 2, 3, or 4 In severely eroded areas the plow layer
is generally BYR 4/4 to 5/6 The B2t horizon centers on a hue
of 2.5YR but. m some places it is 5YR, and in other places it
approaches 10R In this horizon value ig seldom higher than
4, and chroma is 6 or § In some places the C horizon has a
single hue, generally 5YR or 25YR, but in other places the
horizon is variezaled and has hues between 10YR and 10R
The value in the C horizon commonly is 4 or 5 and chroma
ranges from 2 to 8. Variegation in the C horizon is inherent:
it ig not the result of wetness In unlimed areas reaction is
strongly acid to extremely acid, and in most places acidity
increases with depth.

The FElioak soils are similar to the Chester, Hlsinboro,
Glenelg, Rumford, and Talleyville soily in drainage and mor-
phology The Tlioak soils have a redder and finer textured
subsoil than the Chester. Elsinboro, Glenelg, and Rumford
soils Unlike the Talleyville soils, they lack a thick mantle of
silty material over the red clay subsoil. The Elioak «oilg are
similar to the Montalto soils in color and texture Elioak soils,
however, are strongly acid to extremely acid, and Montalto
soils are medium acid to strongly acid; generallv, acidity in-
creases with depth in the Elioak soils and decreases with depth
in the Montalto soils. The Elioak soils developed over the
same kind of rock ag the well drained Chester, Glenelg, and
Manor soils, and the moderately well drained to somewhat
poorly drained Glenville soils, which have a fragipan

Elioak silt loam, 3 to 8 percent slopes, moderately
eroded (EcB2).—This soil is the most extensive Elioak soil
in the county. Tts profile is described as typical for the
series. Included in mapping are a few nearly level spots,
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some small, gravelly areas, and a few severely eroded spots
in which shallow gullies have formed.

This soil can be cultivated regularly and is suited to
many kinds of crops 1f practices ave used to control erosion.
(Capability unit 1Te—4; woodland suitability group 11)

Elioak silty clay loam, 8 to 15 percent slopes, severely
ercded (EkC3).—This so1l has lost all or nearly all of its
original surface layer through erosion. Tts present surface
layer consists chiefly of material that was formerly sub-
soil. It is dark reddish-brown or dark-red, very sticky silty
clay loam. This soil 1s difficult to work except within a very
narrow range of moisture content.

Included with this o1l in mapping are some small areas
that contain some gravel in the surface layer and a few
spots that are only moderately eroded.

This soil can be row-cropped occasionally, but it 1s better
suited to hay, permanent pasture, and other sod crops, and
to sodded orchards. (Capability unit IVe-3: woodland
suitability group 11)

Elioak silty clay loam, 15 to 25 percent slopes,
severely eroded (EkD3).—This soil has lost most of its
original surface soil through erosion. Because it is more
strongly sloping, 1t is more easily eroded than Elioak
silty clay loam, 8 to 15 percent. slopes, severely eroded.
Included i mapping ave some gravelly spots and a few
small areas that are not severely eroded.

This soil is better suited to trees, pasture, or other per-
manent cover than to cultivated crops. (Capability unit
VIe—2; woodland suitability group 11)

Elkton Series

The Elkton series consists of poorly drained soils that
oceur on upland flats on the Coastal Plain m the southern
part of the county. These so1ls developed in old fine-tex-
tured marme sediments. The native vepetation is mixed
wetland hardwoods, including oak, gumn, swamp maple,
and holly.

A typieal profile has a grayvish-brown surface laver
about 7 mches thick and a light brownish-gray subsurface
Jayer about 7 inches thick, both of xilt loam that 1s crumbly
but 1s slightly sticky when wet. The subsoil 15 about 16
inches thick and is gray or light gray prominently mottled
with yellowish brown. This layer is silty clay loam in the
upper part and is very sticky silty clay i the lower part.
The underlying material is gray or hight-gray silty clay
that extends to a depth of £ feet or more.

The Elkton so1ls are not diflicult to work if they arve
nerther too wet nor too dry. They have a sea-onal high
water table, and artificial dramage 15 needed for tilled
crops. The Elkton soils that have a sandy loam plow laver
can be worked throughout a wider range of moi~ture con-
tent than those that have a silt loam plow layer, These soils
normally ave difficult to drain because water moves
through their subsoil very slowly. Ditches generally are
more satisfactory than tile, but closer spacing 15 required
than on coarser, more readily permeable so1ls. The Elkton
»o1ls have moderate to high available moisture capacity.
Corn and soybeans are the most commonly erown culti-
vated crops. Poor drainage and a high water table are the
main limitations affectime use.

Profile of Elkton silt loam, 0 to 2 percent slopes, in a
cultivated field along State Route 9, about 3 males east of
Blackbird:

Ap—o0 to 7 inchex, grayish-brown (10YR 5/2) silt loam : wealk,
medium, granular structure; friable, slightly sticky ;
roots abundant. strongly acid; clear, smooth boun-
dary: horizon 7 to 8§ mches thuck

A2—7 to 14 1nches, light brownish-gray (10YR 6/2) silt loam:
weak, fine, subangular blocky structuie. friable,
shightly sticky: roots common, few fine mottles or
specks of yellowish brown (10YR 5/8) . strongly aad :
clear, smooth boundary. horizon 7 to & mches thick

B21tg—14 to 24 1nches, light-gray or gray (10YR (/1) heavy
silty clay loam . common, medium, prominent mottles
of yellowish brown (10YR 3/8) : moderate. medium,
subangular blocky structure. fiim, sticky and plas-
tic, few thin coatings of silt or clav . very few roots:
very strongly acid. gradual, smooth boundary . hori-
zon 10 to 14 mches thick

B22te—24 to 30 inches, gray or Light-gray (10YR 6/1), silty
clay * common, medium, prominent mottles of vellow-
ish brown (10YR 5/8): weak, very coarse, blocky
structure : firm, very sticky and very plastic . no roots;
thin coatings of clay. especially in pores * very strongly
aad. gradual to diffuse boundary . horizon 6 to 10
mches thick

Cg—30 to 48 inches 4. eray or light-gray (10YR 6/1) siltv
clay. few, medium, pronmunent mottles ot vellowish
brown (10YR 5/8): structureless (massive): vory
hrm, very sticky and very plastie: no roots. very
strongly acid

In New Castle County the A horizon ix generally ~lt loam.
but 1t 15 sandy loam m some areas In undisturbed areas the
Al horizon generally is not more than 2 mches thick and 1s
very dark grayish brown or very dark gray. The B2 horizon
centers on silty clay. but 1t ranges from heavy siltv (lav loam
to clav and has an average clay content of more than 33
percent In places the C horizon 1s not so fine textured as the
B2 horwzon, but it is structureless and lacks clay coatmes
Generally, there are no pebbles or other (oarse fragments mn
the Elkton soils The solum ranges from 30 to 40 inches in
thickness Bedrock 1s at a great depth.

The hue throughout the profile 15 10YR or yellower The
matrix of the \\p and A2 horizons 1s 4 to 6 in value and 1s
0 to 2 or, 1n a few places, 3 1 chroma . the Ap horizon gener-
ally has the lower value The matrix of the Bt horizon 1s
5 oor 6 m value and 0 to 2 1 chroma Mottles m the solum
range from faint to prominent, their hue is 7 35YR or vellower,
and their chroma 1s mostly 4 to 8 In unlimed areas the profile
1s strongly acid to extremely aad, and acidity generally in-
creases with denth

In this county soils other than the Elkton that are poorly
dramed nclude the Calvert. Fallsington, Hatboro, Kinkora,
Othello. and Watchung The Elkton soils are more acid than
the Calvert soils which have a fraeipan 1 the lower subsoil
and eenerally are less than 6 teet deep to bedrock Elkton
soils ave very similar to Fallsington and Othello soils in ap-
pearance, but their subso1l iz less sandy and less permeable
than that of the Fallsineton soils. and they contain less silt
and more clav in their subsoil than the Othello sotls The Rlk-
ton sois developed in older sediments than the Kinkora <oils
and thev contain a smaller amount of weatherable minerals.
particularly mica Elkton soils are more strongly acid and
lower 1n natural plant nutrients than the Watchune soils and
are deeper to bedrock They have a more c¢lavey subwoil than
the Hatboro soils. which occur on flood plamns o1 on local
accumulations of very recent sediments

The Elkton so1ls developed in the same kind of material as
the moderately well drained Keyport soils and the very poorly
drained Bayboro soils

Elkton sandy loam, 0 to 2 percent slopes (EIA].—This
soil 1s subject to Tittle or no erosion. In most respects its
profile 1s similar to that of Elkton silt loam, 0 to 2 percent
slopes, but its surface layer is sandy loam. The sub=oil con-
tains enoteh sand to feel eritty in some places.

Included with this soil in mapping are scattered small
areas that have slopes of <lightly more than 2 percent and
some small aveas that are moderately eroded. Also meluded
are small dcpressions wheve the surface has been recently
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covered with sandy material a few inches thick. (Capa-
bility unit IITw-11; woodland suitability group 14)

Elkton silt loam, 0 to 2 percent slopes (EmA).—This soil
is extensive 1 the county and is important to farming.
The soil is a little more difiicult to drain and to work than
Elkton sandy loam, 0 to 2 percent slopes. It has the profile
described as typical for the series.

Larvge areas of this soil have been drained and are used
for corn, pasture, and some kinds of truck crops. The soil
is well suited to native trees. (Capability unit I1Iw-9;
woodland suitability group 14)

Elkton silt loam, 2 to 5 percent slopes (EmB).—This
soil has fairly rapid runoff, but its internal drainage is
poor. Erosion is a moderate hazard. If dramage is im-
proved and erosion is controlled, the soil is suited to pas-
ture and some kinds of tilled crops. Most undrained areas
are still wooded. (Capability unit ITIw-9; woodland
suitability group 14)

Elsinboro Series

Soils of the Elsinboro series are deep and well drained.
They occur on terraces, benches, and low bluffs above the
flood plains along some of the major streams in the north-
ern part of the county, particularly along the boundary
between the Piedmont Plateau and the Coastal Plain.
These soils developed m old alluvium that washed mamly
from areas of crystalline micaceous rocks. The native vege-
tation 1s mainly oaks but mcludes other kinds of hard-
woods. Most areas have been cleared.

A typical profile has a brown or dark-brown surface
Jayer about 7 inches thick and a yellowish-brown subsur-
face layer about 5 inches thick. Both layers are silt loam
that 1s slightly sticky when wet. The subsoil, about 24
inches thick; 1s strong-brown silty clay loam in the upper
part and is strong-brown silt loam n the lower part. 1t
1s slightly sticky or sticky and contains mica flakes. The
underlying material 1s strong-brown fine sandy loam that
generally is highly micaceous.

The Elsinboro soils are fairly easy to work, but they
should not be worked when too wet. In spring they warm
up soon enough for all normal farming operations. These
so1ls have high available moisture capacity. Slope and the
hazard of eroston limit their uses. Although they lie close
to streams, they are seldom flooded.

Profile of Elsinboro silt loam, 3 to 8 percent slopes,
moderately eroded, m a cultivated area along (County
Route 352, about 1 mile north of Ogletoswn :

Ap—o0 to 7 inches, brown or dark-brown (10YR 4/3) silt loam;
weak, medium, granular structure. friable, slightly
sticky, roots abundant, strongly acid: clear, smooth
boundarv: horizon 6 to 10 mches thick

A2 7 to 12 inches, yvellowish-brown (10YR 5/4) st loam;
weak, medium, granular strucrure:; friable. shiehtly

sticky and shightly plastie, rooty plentiful. stroungly
acid, clear, smooth boundary. horizon 4 to 8 inches

thick
B21t—12 to 24 inches, strong-brown (7 5YR 5/6) hight «ilty
clay loam; moderate, medim, subangular blocky

structure: friable, slightly stickv and shightly plastic;
roots common ., some distinet clay coats: some mica
flakes, strongly acid; gradual, smooth boundary;
horizon 8 to 12 mches thick.

B22t—24 to 36 inches. strong-brown (73YR 5/6) heavv silt
loam ; moderate, medmm, subangular blocky stiue-
ture; friable, sticky and slightly plastic; few roots;
some faint clay coatines, mica flakes common to

plentiful; strongly acid; clear, wavy boundary;

horizon 10 to 15 inches thick.

C—386 to 48 inches -|, strong-brown (75YR 5/6), micaceous
fine sandy loam; structureless (massive) to weakly
stratified and weakly blocky; friable; no roots; very
strongly acid.

The A horizon is silt loam but 1s very near the loam bound-
ary The vertieal differences in texture within the B horizon
appear to reflect stratification, and the horizon includes clay
loam 1n some places. A nonconforming IIC hoirizon occurs be-
low a depth of 40 inches in some places; generally 1t contains
many waterworn pebbles Fine pebbles and cobblestones may
occur in any horizon, but they are not common in the solum
The solum ranges from about 28 to more than 40 inches 1n
thickness. Depth to nonconforming bedrock is 6 to 20 feet or

more

The A horizon 1x 10YR or 75YR in hue The Al, or Ap, hor:-
zon generally 1s 4 1n value and 2 or 3 1n chroma. The A2 hori-
zon is 4 to 6 1 value and normally 1s 4 1 chroma The B2t
horizon generally 13 75YR 1n hue throughout, but 1t 13 SYR
1n the lower part in some places Value in the B2t horizon 1s 4
or 5 and chroma is 6 or 8 A transitional 133 horizon occurs be-
tween the B2t and the C horizon in some places The C horizon
may be uniform in color or varicgated In unlimed areas the
reaction ranges from sfrongly acid to extremely acid; acidity
mcereaxes with depth

The Ilsmboro soils are similar to the Chester and Glenelg
so1ls, but they generally are deeper to bedrock and contain
waterworn pebbles throughount the profile The Elsinboro soils
lie on the same terraces as the moderately well dramned De-
lanco so0ils and the poorly drained, finer textured Kinkora

souls

Elsinboro silt loam, 3 to 8 percent slopes, moderately
eroded (EnB2) —In most places this soil has lost a signifi-
cant amount of its original surface soil through erosion.
If management 15 good, however, further loss of soil can
be checked by fairly snuple conservation practices. Diver-
sion terraces can he used to break the long slopes, reduce
runoff, and help control erosion. This soil has the profile
described as typical for the series.

Included with this soil mm mapping are some areas that
have been cut by shallow gullies and a number of acres
that have slopes of slightly less than 3 percent. (Capabil-
ity unit ITe—; woodland swtabibity group 11)

Elsinboro silt loam, 8 to 15 percent slopes, moder-
ately eroded (EnC2).—This soil generally has lost a large
part of its original surface layer through erosion. In places
the subsoil 18 practically exposed, and shallow gullies have
formed 11 some areas.

Tlus soil should not be cultivated unless it is protected
by intensive conservation practices. (Capability unit I1Te-
+; woodland switability group 11)

Elsinboro-Delanco-Urban land complex, 0 to 8 per-
cent slopes (FuB) —This mapping unit is extensive 1m some
parts of the county, mamly along State Route 2 betieen
Newark and Wilmmegton. It consists of level to gently slop-
g KElsmboro and Telanco soils that have been wused for
restdential or other community purposes. IKlsinboro soils
originally made up about two-thirds of the complex, and
Delanco soils made up the rest. A profile typical for the
Elsinboro and Delanco soils 1s described for their respec-
tive series.

About 40 percent of the total acreage has Deen relatively
undisturbed. About 40 percent consists of places where as
much as two-thirds of the original so1l profile has been
removed or has been covered with as much as 18 mches of
fill material, The remaining 20 percent of the complex has
been covered with more than 18 mches of fill, or the so1l
profile has been almost entirely cut away. Most of the fill
material 1s gilty.
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The Elsinboro »oils are well drained. The Delanco soils
are only moderately well drained, however, and impeded
drainage and seasonal wetness limit their use. Suitability
of the mapping unit for specific uses must be determined
for each site. (Capability unit and woodland suitability
group not assigned)

Fallsington Series

The Fallsington series consists of poorly drained soils
that occur on upland flats in the southern, or Coastal Plain,
part of the county. These soils developed on old sandy de-
posits containing moderate amounts of silt and clay. The
principal native vegetation is oal, holly, birch, swamp
maple, and other wetland hardwoods, )

In a typical profile the plow layer is dark grayish-brown
loam about 11 inches thick. The subsoil is about 19 inches
thick. The upper part of the subsoil is slightly sticky when
wet and consists of light brownish-gray sandy clay loam
mottled with yellowish brown. The lower part 1s gray or
light-gray sandy clay loam also mottled with yellowish
brown. The underlying material is much the same color
as the lower part of the subsoil, but it is sandier.

The Fallsington soils are easy to work when they are
not too wet, but farm operations are delayed in spring un-
til the water table is lowered. Because water moves readily
through these soils, they are not difficult to drain where
outlets are adequate. Tile lines generally are more suitable
for drainage than ditches because ditches tend to cave 1n,
especially if they are dug into the sandy underlying ma-
terial. The Fallsington soils have a moderate to fairly
high available moisture capacity and are suited to many
kinds of crops. Use for crops, however, is limited by poor
drainage and the fluctuating water table. Erosion is a haz-
ard in the more sloping areas.

Profile of Fallsington loam, in a recently cultivated idle
field, just north of County Route 440 near Thomas Corners:

Ap—0 to 11 inches, dark grayish-brown (10YR 4/2) loam;
wealk, medium. granular structure. friable: roots
abundant: strongly acid: clear, wavy boundary;
horizon 9 to 12 inches thick.

B21tg—11 to 22 inches, light brownish-gray (10YR 6/2) light
sandy clay loam : common, medium, prominent mottles
of yellowish brown (10YR 5/8); moderate. medium,
subangular blocky structure, friable, slightly sticky:
roots common : famt clay coatings: few, fine, smooth
pebbles, strongly acid: clear, smooth boundary, hori-
zon 9 to 14 1inches thick.

B22tg—22 to 30 inches, gray or light-gray (10YR 6/1) sandy
clay loam: common. coarse, prominent mottles of
vellowish brown (10YR 5/8) : moderate, coarse, sub-
angular blocky structure; friable to firm, sticky and
plastic: few roots: some thin clay coatings: some fine,
smooth pebbles. strongly acid . clear, wavy boundary ;
horizon 6 to 12 inches thick.

Cg—30 to 48 inches +. gray or light-gray (10YR 6/1) sandy
loam; few, fine, prominent motfles of yellowish
brown (10YR 5/8) ; structureless (massive) ; friable,
slightly sticky; no roots; some fine, smooth pebbles;
very strongly acid.

The A horizon of Fallsington soils is loam or sandy loam in

New Castle County. In unplowed areas there is a thin, dark

Al horizon and a somewhat thicker A2 horizon. The B2t

horizon ranges from loam or heavy sandy loam to sandy clay

loam and has a content of clay between 18 and 25 percent The

C horizon 1s coarser 1n texture than the B horizon and tvpi-

cally is less than 18 percent clay The solum ranges from

about 24 to 38 inches in thickness, Bedrock is at a great depth.
Throughout the profile the color of the matrix ranges from
10YR 1n hue to neutral. The A horizon is 3 to 5 in value and

1 to 3 1n chroma. Value and chroma are lowest in the Al hori-
zon The matrix of the B and C horizons i1~ 4 to 6 1n value
and 0 to 2 in chroma. The B and C hoiizons are commonly
mottled with yellowish brown or light brown, but they are not
mottled in some places. Unless the Fallsington so1ls have been
limed, they are strongly acid or extremely acid. Acidity com-
monly increases with depth and generally 1s strongest in the
C horizon.

Like the Fallsington soils, the Calvert, Elkton, Hatboro, Kin-
kora, Othello, and Watchung soils are poorly drained Falls-
ington soils, however, do not have a fragipan in the lower part
of the subsoil like that in the Calvert soils. and they are
deeper to bedrock than the Calvert and Watchung soils
Water penetrates the Fallsington soils more readily than it
does the Elkton., Kinkora, and Watchung soils. Fallsington
so1ls contain more sand and less silt throughout the profile
than the Othello soils They lack the mica content of the Hat-
boro so1ls, which occur on flood plams. Fallsington goils formed
on the same kind of material as the well drained Sassafras,
the moderately well diained Woodstown, and the very poorly
drained Pocomoke so1ls

Fallsington sandy loam (Fo).—In most places this soil
is nearly level, but in scattered areas slopes are more than
2 percent and a little soil has been lost through erosion.
Also, some material has accumulated in small local dips
and depressions. The plow layer of Fallsington sandy
loam contains more sand and less clay than that in the pro-
file described as typical for the series.

Drained areas of this soil are used for corn, soybeans,
truck crops, hav, and pasture, and undisturbed areas
remain wooded. This soil is more sandy than Fallsington
loam and can be worked earlier and more easily. (Capa-
bility unit ITTw-6; woodland suitability group 7)

Fallsington loam (Fs).—Most of this soil is practically
level, but slopes are slightly more than 2 percent in some
areas. The more sloping areas are shightly eroded. Also,
some material has washed into dips and depressions in
this soil. The profile of this soil is the one described as typi-
cal for the series.

Fallsington loam, the most extensive wet soil of the up-
lands, is important as cropland and woodland. If drainage
is adequate, this soil is well suited to most common crops,
especially to corn and sovbeans. It cannot, however, be
worked so easily or so early in spring as Fallsington sandy
loam. (Capability unit IIIw-T; woodland suitability
group 7)

Glenelg Series

The Glenelg series consists of deep, well-drained, gently
sloping to steep soils that occur on uplands of the Pied-
mont Plateau. These soils are the most extensive and most
important soils for farming in the Piedmont part of the
country. The native vegetation is mixed hardwoods, mainly
oaks. Large areas have been cleared.

In a typical profile the surface layer is brown or dark-
brown loam that is very near the boundary of silt loam
and 1is about 10 inches thick. The subsoil is about 16 inches
thick. It is yellowish-brown silt loam in the upper part
and 1s yellowish-brown silty clay loam in the lower part.
This material is sticky when wet. Below the subsoil is dis-
integrated rock material overlying bedrock.

The Glenelg soils are fairly easy to work. In spring they
warm up soon enough for all normal farming operations.
Their available moisture capacity is moderate to high.
These soils are used for practically all purposes. Slope
and the hazard of erosion are the main limitations.
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Profile of a moderately eroded Glenelg loam having a
slope of 3 to 8 percent, in an idle field along County Route
242, about 1 mile north of Mt. Cuba.:

Ap—O0 to 10 inches, brown or dark-brown (10YR 4/3) loam
that is very near the silt loam boundary; weak,
medium, granular structure; friable, slightly sticky
and slightly plastic; roots plentiful; some fine mica
flakes; strongly acid; clear, smooth boundary; hori-
zon 7 to 10 inches thick.

B21t—10 to 22 inches, yellowish-brown (10YR 5/6) heavy silt
loam ; weak, medium, subangular blocky structure;
friable, sticky and slightly plastic; roots common;
some thin clay coatings; mica flakes common ; strongly
acid; gradual, wavy boundary, horizon 9 to 14 mches
thick.

B22t—22 to 26 inches, yellowish-brown (10YR 5/6) silty clay
loam , moderate, medium, subangular blocky structure ;
friable to firm, sticky and plastic; few roots; some
distinct clay coatings; mica flakes plentiful ; strongly
acid; gradual, wavy boundary ; horizon 4 to 10 inches
thick

C—26 to 42 inches -, loam or fine sandy loam saprolite that
18 variegated yellowish brown (10YR 5/4 to 5/8);
very friable: no roots, some fragments of highly
weathered mica schist; very strongly acid

The B2t horizon ranges from heavy loam to silty clay loam
and has an average clay content of 18 to 33 percent. The C
horizon ranges from sandy loam to silt loam 1 texture In
many places a few fragments of weathered mica schist occeur
in the profile, most commonly in the C horizon In addition,
a few angular fragments of hard, white guartzite may be
scattered throughout. Locally, there are a few stones. The
solum ranges from about 20 to 34 wches in thickness, and the
depth to bedrock is 4 to 10 feet.

The A horizon generally is 10YR m hue In undisturbed areas
there 15 a thin Al horizon and a somewhat thicker A2 horizon.
The A horizon has a value of 3 to 5, and a chroma of 2 to 4,
the lower value and chroma are in the A1 horizon. The B
horizon is 75YR or 10YR in hue, but in some places it ap-
proaches 5YR The B horizon is 4 or 5 in value and 6 or 8
chroma. The C horizon is uniformly colored in some places
and 18 variegated in others, but variegation is inherent and is
not the result of wetness

The Glenelg soils are similar to the Chester and the Elsinboro
soils, but their solum 1s generally thinner The Glenelg soils
developed 1n the same kind of weathered rock material as the
Chester, Elioak. Glenville, and Manor soils They are not so
fine textured as the Elioak soils. The Glenelg soils are better
dramned than the Glenville soils, which have a fragipan. They
are not so deep to bedrock as Manor soils, and their subsoil is
finer textured than the surface layer, but the Manor soils
have umiform texture throughout.

Glenelg and Manor loams, 3 to 8 percent slopes, mod-
erately eroded (GmB2).—This undifferentiated unit occurs
on the Piedmont Plateau in the northern part of the
county. It consists mainly of Glenelg loam, but a smaller
acreage 1s made up of Manor loam. Any given area may be
occupied by the Glenelg soil, the Manor soil, or both soils
In any proportion. Kach soil has the profile described as
typical for its respective series. In most places a consider-
able amount of the original surface layer has been washed
away.

Included in mapping are some gravelly areas, a few
small areas that are stony, and some severely eroded spots.
Also included are small areas on ridgetops where slopes
are less than 3 percent.

The hazard of erosion is the main limitation that affects
use of these soils for farming. (Capability unit 1Te—4;
woodland suitability group 4)

Glenelg and Manor loams, 8 to 15 percent slopes,
moderately eroded (GmC?2).—These are the most exten-
sively farmed soils of the uplands in the northern part

of the county. They are subject to a severe hazard of ero-
sion, and if regularly cultivated, they need intensive meas-
ures for controlling soil losses. Included in areas mapped
as these soils are small areas in which the plow layer is
somewhat gravelly. (Capability unit XITe—; woodland
suitability group 4)

Glenelg and Manor loams, 8 to 15 percent slopes,
severely eroded (GmC3).—These soils have a plow layer
that is brighter colored, slightly more sticky, and more
easily eroded than that of less severely eroded Glenelg
and Manor soils. Some shallow gullies and a few deep ones
have formed. The soils can be used for an occasional row
crop, but they are more suitable for close-growing vegeta-
tion. Small areas included in mapping have a gravelly or
stony surface layer. (Capability unit IVe-8; woodland
suitability group 4)

Glenelg and Manor loams, 15 to 25 percent slopes,
moderately eroded (GmD2).—These soils are so steep that
they are poorly suited to tilled crops and should be pro-
tected by close-growing vegetation most of the time. Hay
crops, pasture, and sodded orchards are among the suitable
uses. Included in mapping are a few gravelly and stony
spots. (Capability unit I'Ve-3; woodland suitability group
11

Glenelg and Manor loams, 15 to 25 percent slopes,
severely eroded (GmD3).—These soils are too steep and
too severely eroded for regular cultivation. If they are
carefully managed, they are of limited use for hay, pasture,
or sodded orchards. A permanent cover of plants 15 needed
to control erosion and to promote the absorption of water
from rain and melting snow. Small areas included in map-
ping are gravelly or stony in the surface layer. (Capability
unit VIe-2; woodland switability eroup 11)

Glenelg and Manor loams, 25 te 45 percent slopes
(GmE).—This unit consists of the steepest soils on uplands
in the northern part of the county. These soils are so steep
and so erodible that they cannot be safely cultivated. A
cover of trees, sod, or other protective vegetation is needed
at all times. Locally, a limited amount of hay or pasture
can be produced.

Included in areas mapped as these soils are small areas
that are moderately or severely eroded ; spots in which the
subsoil is redder and more sticky than normal ; small areas
having a thick, silty surface layer: and a few acres where
slopes are greater than 45 percent. (Capability unit VIe-2;
woodland suitability group 11)

Glenville Series

The Glenville series consists of moderately well drained
to somewhat poorly drained soils that have a fragipan.
These soils occur in depressions around the heads of drains,
and along the upper courses of dramageways on uplands
in the northern part of the county. They developed in
micaceous material that weathered mainly from miea
schist. The native vegetation is mostly oak but includes
tulip-poplar and maple. Many areas have been cleared.

In a typieal profile the surface layer is brown or dark-
brown silt loam about 8 inches thick, The subsoil, about
40 inches thick, 1s yellowish-brown silty clay loam in the
uppermost 22 inches. The lower part is a fragipan of yel-
lowish-brown silty clay loam that is very firm and Drittle.
‘Water moves slowly through this layer and light brownish-
gray mottles occur at a depth of 16 inches. Below the fragi-
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pan is disintegrated material from micaccous rock that is
very crumbly.

The Glenville soils are easily worked at a favorable con-
tent of moisture, but they are wet in the spring and are
slow to warm. Planting is generally delayed. .\rtificial
drainage may be needed for some crops. These soils can be
drained by tile or ditches, though neither should penetrate
the fragipan. The soils Iave moderate available moisture
capacity, but movement of water through them is limited
by the fragipan. These soils are limited for some uses by
seagonal wetness, impeded drainage, the slow movement of
water through the subso1l, the restricted depth of the root
zone, and, in the more sloping areas, a hazard of erosion.

Profile of Glenville silt loam, 0 to 3 percent slopes, in a
cultivated field along County Route 237, about one-half
mile east of Hockessin:

Ap—o0 to S inches, brown or dark-brown (10YR 4/3) silt loam;
weak, medium, granular structure: friable, slightly
sticky and slightly plastic. roots abundant; strongly
acid ; clear, smooth boundary ; horizon 8 to 10 inches
thick

B21t—S8 to 16 inches, vellowish-brown (10YR 5/6) light silty
clay loam: weak., medium, subangular blocky struc-
ture. friable to firm, sticky and plastic: few roots;
mica flakes evident: few thin clav coats stronely
acid . clear, smooth boundary; horizon 7 to 9 inches
thick

B22t—16 to 30 inches, variegated yellowish-brown (10YR 5/4
to 3/8) light gilty clay loam . about 10 percent of hori-
zon contains medium. distinet mottles of light
brownish grav (10YR 6/2) . moderate, medium. sub-
angular blocky structure. friable to firm. sticky and
plastic: very few roots discontinuous clay coats:
mica flakes common: strongly acid: clear, smooth
boundary, horizon 10 to 15 inches thick

Bx1—30 to 36 mches, vellowish-brown (10YR 5/4) light silty
clay loam: about 30 percent of horizon contains
medium, faint to distinct mottles of light brownish
gray (10YR 6/2) : moderate, medium, platy structure
and medium subangular blocky structure. very firm,
brittle, sticky and plastic: no roots: few prominent
clay coats: mica flakes common . stronglv acid: clear.
smooth boundarv: horizon 5 to 10 imnches thick

Bx2-—-36 to 48 inches, yellowish-brown (10YR 5/4) hght silty
clay loam: about 50 percent medium and coarse, faint
mottles of light browni<sh gray (10YR 6/2); mod-
erate thin, platy structure and subangular blocky
structure, firm to very firm. sticky and plastic, no
roots . few distinet clay coats. mica flakes common to
abundant: strongly acd. abrupt. wavy boundary:
horizon 10 to 12 mches thick

C—4S to 54 inches . vellowihi-brown (10YR 5/4), hiehly
micaceous saprolite of silt loam texture: very friable,
shightly sticky: no roots: some fragments of s~chist
and quartzite: very stroungly acud.

The B2t and Bx hotizong generally are light silty clay loam
or heavy silt loam, but thev are heavy loam or light clay loam
in some places The (' hormzon 1~ fine sandy loam or loam 1n
some pDlaces Angular firagments of schist and white quartzite
can occur but generallv are not abundant ILocally, there are
colluvial pebbles or stones on or near the surface. The solum
ranges from about 40 to 50 inches 1n thickness Depth to bedrock
135 3 to 10 feet or more,

In wooded areas these smls have a thin dark erayish-brown
A1l horizon and a hight yellowish-brown A2 horizon that i« 3
to 8 inches thick Hue throughout the solum is generally T0YR
but may be 25Y or rarely 7 JYR in some part The B horizon
ranges from 2 to 8 in chroma The mottles are highly variable
m hue, value, and chroma; the range is from N 6/0 to 3YIRR
4/4 or 5/6, but mottles having a chroma of 2 or less occur
within 10 inches of the upper boundary of the B2t horizon
Mottles that have a high chroma may or may not occur i any
given profile. The color in the C horizon 1anges from 2 3Y /4
to 10YR 6/6. In places this horizon is mottled or streaked with
colors that are grayer or brighter, or both, than the range

given Except m limed areas, reaction is strongly acid to very
strongly acid; acidity increases with depth

In this county soils other than the Glenville that contamn a
fragipan are the Aldino, Butlertown, and Calvert soils. The
Glenville soils are a little less well drained and less silty than
the Aldino and Butlertown soils, and they are not so deep to
bedrock as the Butlertown soils. Glenville soils are better
drained and less silty than the Calvert soils. They developed in
nearly the same kind of material as the well-drained Chester,
Glenelg. Elioak, and Manor soils.

Glenville silt loam, 0 to 3 percent slopes (GnA) —This
so1l is only shghtly susceptible to erosion, but at times 1ts
use 15 Imuted by excess water. This soil has the profile
described as typical for the series. Included m mapping are
a few slightly to moderately eroded aveas.

In addition to measures for improving drainage, ditches
or tile lines are commonly needed for dlvertmo seepage
and runofl from adjacent higher areas. If the soil 1s
drained, 1t 1s suited to many Tinds of crops. In winler,
however, alfalfa and other herbaceous pelennmls may be
dfunaoed by frost heaving. (Capability unit ITw-3; wood-

land suitability group 8)

Glenville silt loam, 3 to 8 percent slopes, moderately
eroded (GnR2).—This soil has more rapid runoff than
Glenville silt loam, 0 to 3 percent slopes, and is more sus-
ceptible to evosion. In most arveas a part of the original
surface layer has been removed through erosion. In C>po’ts
this layer is so thin that normal plowlno turns up part of
the subsoil, and a few shallow gullies have formed. In-
cluded m mapping are scattered aveas that have slopes of
slightly more than 8 percent.

On this so1l erosion is the main concern of manag ement,
but it can be checked by ordinary practices. 1116 soil 1s
well suted to many kinds of crops 1f dramage is improved
and erosion 18 controlled. Some hierbaceous perennials may
be damaged by frost heaving. (Capability unit ITe-13;
woodland suitability group 8)

Gravel Pits and Quarries

Gravel pits and Quarries {Gp) are areas from Which the
soil has been completely removed. Some of these have been
used as a source of gravel or sand, and others as a source
of soil material for highway construction and other pur-
poses. Rock has been qmurled m small aveas.

These pits and quarries are no longer suitable for farm-
g, but some of them could be reclaimed and used for
recreation, wildlife habitat, or other nonfarm uses. Some
areas could be filled, gmded, and where necessary, drained,
and then planted to grasses. shrubs, or trees. Some of the
pits now hold water and others could he converted into
ponds. (Capability umit VIIIs—i; woodland suitability
group 24)

Hatboro Series

The Hatboro series consists of deep, wet soils that occur
on the IMiedmont Plateau in the northern part of the
county. These soils occur on flood plains and on uplands.
On the uplands they lie around the head of drains, along
drainageways that do not have channels, and at the foot
of slopes. They developed in materials that washed from
areas of micaceous rocks, and they contain a considerable
amount of fine mica. The native vegetation is willow, alder,
gum, and other water-tolerant hardwoods.
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In a typical profile the surface layer is silt loam about
9 inches thick. It 1s dark brown i the upper part and is
dark grayish brown in the lower part. It contains many
specks of dark reddish brown, brown, or dark brown. The
subso1l, about 33 inches thick, 1s dark grayish-brown silt
loam that is mottled or splotched with dark yellowish
brown and is sticky and plastic when wet. It is underlain
by dark-gray, micaceous loamy fine sand.

IExcept for the Johnston soils on the Coastal Plain, the
Hatboro soils are the wettest and most poorly drained so1ls
m the county. At a favorable content of moisture, however,
they are fairly easy to work, though wetness commonly de-
lays plowing and planting until lale in spring. On the flood
plains these soils are frequently flooded after a heavy ramm
or a rapid thaw. Artifieial drainage is needed before the
soils can be used intensively, and it lengthens the time that
pasture can be grazed. Water moves fairly readily, thongh
not rapidly, through the profile. The soils are fairly easy
to dram with tile lines or ditches if outlets are adcquate.
Flooding and a seasonal high water table are the main
hmitations affecting use,

Profile of ITatboro silt loam, in a cleared but unused area
along County Route 221, about one-half mile east of
Granogue:

Al11—0 o 4 mnches, dark-brown (75YR 3/2) silt loam; weak,
medrum, granular structure; friable, shghtly sticky,
roots plentiful, many, fine specks of dark reddish
brown (5YR 3/3) , this horizon apparently 1s overwuash
that was recently deposited. strongly aad: dear,
smooth boundary; horizon 0 to 6 inches thick

Al12—1 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, coarse, granular structure; friable, shightly
sticky and shightly plastie, roots common; abundant
brown or dark-brown (75YR 4/4) specks; this layer
appears to be the original surface horizon , mica flakes
common : strongly acid, clear, smooth boundary . hori-
zoun 4 to 6 1inches thick

B2g—9Y to 42 mches, dark grayvish-brown (10YR 4/2) heavy
st loam; mottled or splotched with dark yellowish
brown (10YR 4/4): weak, medium, blocky and sub-
angular blocky structure, friable, sticky and plastic,
a few roots in upper part, wmany mica flakes; few
very fine smooth pebbles, very strongly acid; horizon
30 to 36 inches thick

I1Cg—42 to 48 inches 4, dark-gray (5Y 4/1), micaceous loamy
fine sand, structureless (single grain), loose; con-
siderable number of fine, smooth pebbles; very strongly
acd

The B2g horizon ranges from silt loam to salty clay loam : 1ts
texture may be uniform or may vary with depth In the B2g
horizon there is no evidence of clay accumulation In places this
horzon appears to have platy structure, but this 18 Iikely
stratification The texture of the IICg horizon 1s variable, but
m most places 1t 18 coarser than that of the overlving hormzons
Sone waterworn pebbles mav occur in anv part of the profile,
thoueh locally their quantity is significant only in the IICg
horizon A few flat fragments of mica schist occur in the profile
1 ~ome places Depth to the 1IC horizon generallv 13 between
34 and 48 inches. Nonconforming bedrock 15 at a depth of 6 to
20 teet or more

In cultivated areas the Ap horizon has a value of 4 or 5 and
generally a chroma of 2 In some places the dark reddish-brown
fine specks do not occur in the A horizon The B2¢ horizon 1s
4, 3 or 6. in value, and the matrix is (¢, 1, or 2 m chroma The
mottles generally are 10YR or redder in hue and 4 to 6 in both
value and chroma, but in places some mottles are neutral giay
The IICg horizon generally is 5Y or neufral in hue, 4 to 6 1
value, and 0 to 2 in chroma Mottles of anv contrasting color
oceur m this horizon mm some places Aadity increases with
depth

The Hathoro soils most commonly occur on flood plams with
the moderately well dramed Codorus and the well drained
Comus soils, and they developed on the same general kind of
material as those soils

Hatboro silt loam (Ho).—This soil generally occupies
lower areas and depressions on flood plams. 1t 15 nearly
level in most places but is gently sloping in seattered areas.
This so1l has the profile deseribed as typical for the series.
Included in mappimg are some spots that are somewhat
eroded or scoured by fairly recent floods.

If this so1l is dramed and protected from floods, it is well
suited to corn, hay, and improved pasture. The use of areas
subject to severe flooding 18 Iimited mainly to grazing or
trees. (Capability unit I11w—T7; woodland suitability group
)

[

Hatboro silt loam, local alluvium, 0 to 3 percent
slopes (HbA).-—This soil occurs only on uplands. Tt lies
m depressions and at the base of slopes, where soil mate-
rial that washed from other areas has accumulated. To a
depth of 3 to 5 feet, the profile of this soil 1s similar to the
one described as typical for the series. This so1l, however,
lies over a layer of old, dark-colored material that was the
surface layer of what is now a buried soil. This layer Is at
about the same depth as the C horizon of Hatboro silt loam,
but the soil material is finer textured and less easily pene-
trated by water than that of the C horizon.

Artificial drainage is needed if this soil is to be cropped.
Runofl and seepage from adjacent higher soils should be
intercepted and diverted from some areas. (Capability unit
ITTw-7; woodland suitability group 3)

Hatboro silt loam, local alluvium, 3 to 12 percent
slopes (HbC).—This soil is more susceptible to erosion than
less sloping Hatboro soils, but wetness 1s the most mmpor-
tant concern of management. Most of the runofl comes
from adjacent higher slopes. The soil occurs mainly in
small areas, and much of it is used for pasture. (Capability
unit ITIw-7; woodland suitability group 3)

Johnston Series

The Johnston series consists of very wet, very poorly
drained soils that occur on the Coastal Plain in the south-
ern part of the county. These soils developed m recent
accumulations of both alluvial sediments and large
amounts of organic matter that are on the flood plains of
streams. The principal native vegetation is swamp maple,
gums, holly, pond pine, and some water-tolerant oalks.
Few areas of these soils are cleared.

In a typical profile the surface layer is very dark gray
and very dark brown loam about 24 inches thick. This
layer 1s very strongly acid, somewhat sticky, and is high
in content of organic matter. Directly below 1s loose sand
that is light brownish gray and extremely acid.

After the water table has been naturally or artificially
Iowered, the Johnston soils are easy to work. Because the
surface layer has low bulk density and is highly organie,
limitations may be severe to use of heavy farm imple-
ments, logging trucks, or simular equipment. Artificial
drainage 1s needed for most uses other than woodland or
wildlife, and even in dramed areas, these soils are slow
to warm and planting dates frequently are delayed. Out-
lets may be dafficult to locate, but where available, these
soils are not difficult to drain by tile lines or ditches. These
soils are suited to corn and some other crops if drainage
and flood protection are adequate. But most areas remain
in trees because these soils are difficult and costly to clear
and they remain wet after clearing.
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Profile of Johnston loam, in a wooded area along County
Route 47, about 2 miles southwest of Blackbird :

A11—0 to 11 inches, very dark gray (10YR 3/1) heavy loam;
weak, medium, granular structure that tends to be
blocky ; friable, slightly sticky ; roots abundant; very
low bulk density, high organic-matter content; very
strongly acid; clear, smooth boundary; horizon 10
to 12 inches thick

A12--11 to 24 inches, very dark brown (10YR 2/2) loam;
weak, medmum, granular structure; friable, slightly
sticky and shghtly plastic: roots common to plenti-
ful; a few blotches of yellowish brown (10YR 5/8) ;
low bulk density; high organic-matter content; very
strongly acid; abrupt, smooth boundary; horizon 10
to 18 1nches thick

TIICg—21 to 42 inches -, light brownish-gray (10YR 6/2) sand;
structureless (single giain) ; loose ; no roots; tends to
flow * extremely acid

The A horizon ranges from 20 to 30 inches in thickness The
1ICe horizon is sand or loamy sand Bedrock 1s at a great
depth.

The color of the A horizon ranges from 5Y to 5YR 1n hue to
neutral It is 2 or 3 1 value and 0 to 2 in chroma The IICg
horizon varles in color but is always gleyed In unlimed areas
the profile 15 very strongly acd to extremely acid, and acidity
generally increases with depth

The Johnston soils are similar to the Pocomoke and Bay-
boro soils, but Johnston soils do not have a sandy clay loam
B horizon or comparable layer like that in the Pocomoke soils
nor a clay to silty clay B horizon like that in the Bayboro soils.
In contrast to Johnston soils, the Pocomoke and Bayboro soils
do not occur on flood plains

Johnston loam (Jo).—This soil is nearly level. Included
with it in mapping are places where the surface is some-
what mucky. Also included are some areas where the sur-
face layer is siltier or sandier than normal. In these areas
sandy overwash may have been deposited recently. Also
included is a soil that has a thinner or somewhat lighter
colored surface layer than the one described as typical for
the series. Some included areas are extremely et and
swampy.

Where stream channels have been cleared, straightened,
and deepened, this soil usually can be adequately drained
for crops. Lateral ditches may be needed on the wider flood
plains. Few of these improvements, however, have been
made in this county. (Capability unit IITw-7; woodland
suitability group 7)

Keyport Series

The Keyport series consists of decp, moderately well
drained soils that occur on uplands in the Coastal Plain
part of New Castle County. These soils developed in old
deposits of clay or silty clay. The native vegetation is
mixed hardwoods that are tolerant of excess moisture.

In a typical profile the plow layer, about 7 inches thick,
is dark yellowish-brown silt loam that is slightly sticky
when wet. The subsoil is about 85 inches thick. In the
upper part it is sticky, yellowish-brown silty clay loam.
The lower part is yellowish-brown, very sticky silty clay
that is mottled with light gray. The underlying material
is clay or silty clay that 1s much the same color as the
subso1l but 1s variegated with yellowish red.

In most places the Keyport soils are not difficult to
work if the moisture content is favorable. Plowing and
other tillage are more difficult in severely eroded areas
because the plow layver is sticky, gummy, and plastic
when it is wet and is very hard and cloddy when it is
dry. Artificial drainage may be needed for some crops, es-

pecially in the more nearly level areas. Ditches are gener-
ally more suitable than tile because the subsoil is so slowly
permeable that tile lines may not function well. The high
available moisture capacity allows crops to grow fairly
well, but use of these soils 1s limited by impeded draimage,
slow movement of moisture, slope, and the erosion hazard.

Profile of Keyport silt loam, 0 to 2 percent slopes, in a
cultivated area on County Route 468, about 2 miles north-
east of Smyrna:

Ap—0 to 7 inches, dark yellowish-brown (10YR 4/4) silt loam;
weak, medium, granular structure; friable, slightly
sticky and slightly plastic; roots plentiful; strongly
acid; clear, smooth boundary; horizon 6 to S inches
thick.

B21t—7 to 17 mmcheg, yellowish-brown (10YR 5/6) heavy silty
clay loam; moderate, medium, blocky structure; firm,
sticky and plastic; roots common ; thin coats of brown-
ish-yellow (10YR 6/6) clay; strongly acid: clear,
smooth boundary ; horizon 10 to 12 inches thick

B22t—1% to 42 inches, yellowish-brown (10YR 5/6 to 5/8)
silty eclay: about 40 percent of horizon contains
medium, distinct mottles of light gray (10YR 7/2);
strong, coarse, blocky structure; firm, very sticky and
very plastic; very few roots; distinet, yellowish-brown
(10YR 5/4) clay coats; strongly acid; diffuse bound-
ary, horizon 20 to 30 inches thick

C—42 to 60 inches —, yellowish-brown (10YR 5/6) clay or
s1lty eclay, variegated with yellowish red (5YR 4/8);
common, coarse, prominent mottles of light gray
(10YR 7/1) ; structureless (massive) ; very firm, very
sticky and very plastic; no roots; very strongly acid

The Ap horizon of these soils generally is silt loam, but in
severely eroded areas it 1s «ilty clay loam The B2t horizon
ranges from heavy silty clay loam to clav and normally has
an average clay content of more than 40 percent. In some
places the C horizon is not so fine textured as the B horizon.
The boundary between the B and C horizons is diffuse or in-
distinet, and the lower part of the B horizon grades almost 1m-
perceptibly into the upper part of the C horizon. In undis-
turbed areas the A1 horizon 1s 2 to 4 inche« thick and the A2
horizon 18 6 to 8 inches thick The solum ranges from about
36 to 30 inches m thickness. Bedrock is at a great depth

The matrix of the solum normally is 10YR or yellower 1in
hue, but some redder hues are commonly in the C horizon
and, in some places, in the lower part of the B horizon The
A horizon has a value of 3 to 6 and a chroma of 1 to 4: the
lower values and chromas are in the Al horizon The B hori-
zon has a matrix value of 5 or 6 and a chroma of 6 or greater
The matrix of the C horizon may or may not be redder in
hue than that of the B horizon. Mottles in the C horizon com-
monly have a very low choma and generally have more con-
trast than those in the B horizon. Unlimed Keyport soils are
strongly acid to extremely acid. Acidity normally increa-es with
depth

g‘he Keyport soils are similar to the Delanco. Mattapex. and
Woodstown soils in color and in natural dramnage, but they
have a clay or silty clay subsoil that 1= lacking in all of those
soils. Keyport soils formed on the same kind of old clavey sedi-
ments as the poorly drained Elkton soils and the very poorly
drained Bayboro soils.

Keyport silt loam, 0 to 2 percent slopes (KeA).—This
soil has the profile described as typical for the series. In-
cluded in mapping arve small areas that are moderately
eroded; a few acres where the surface Jayer contains more
sand and less silt than is normal for this soil: and small
areas where the lower subsoil is redder than that of most
Kevport soils. In addition, there are a few shallow gullies.

Tmproved surface drainage is needed for disposing of
excess water on this soil, particularly early in spring.
(Capability unit TTw-8: woodland suitability group 14)

Keyport silt loam, 2 to 5 percent slopes, moderately
eroded (KeB2).—This soil is more susceptible to erosion
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than Keyport silt loam, 0 to 2 percent slopes. Shallow gul-
lies and a few deep ones have formed. Included in mapping
are some gravelly spots and small areas 1n which the lower
subsoil is redder than normal. (Capability unit ITe-13;
woodland suitability group 14)

Keyport silt loam, 5 to 10 percent slopes, moderately
eroded (KeC2).—Runoff is rapid on this soil, and a few
shallow gullies have been cut. If row crops are grown, in-
tensive measures are needed for controlling erosion. In-
cluded 1n mapping are some gravelly spots. (Capability
unit 1TTe-13; woodland suitability group 14)

Keyport silty clay loam, 5 to 10 percent slopes,
severely eroded (KpC3).—All or nearly all of the original
surface layer has been washed from this soil. Consequently,
the combined thickness of the surface layer and subsoil
generally 1s less than 40 inches. Gullies are common, and
some of them are deep. The plow layer consists mostly of
material that formerly was subsoil, and it is finer
textured, more sticky, and brighter colored than the origi-
nal surface layer. It is difficult to work, especially when it
is a little too wet or too dry.

This soil is poorly suited to tilled crops, but it can be
safely used for pasture or long-term hay. (Capability unit
VIe-2; woodland switability group 10)

Kinkora Series

The Kinkora series consists of level to gently sloping,
poorly drained soils that occur on benchlike terraces just
above the flood plains along some of the major streams In
the northern part of the county. These soils developed in
old alluvial sediments that were washed primarily from
areas of crystalline rocks on the Piedmont Plateau. The
native vegetation is mixed hardwoods that are tolerant
of excess water. )

In a typical profile the surface layer is dark-gray silt
loam about 8 inches thick. Below this is a subsurface layer,
about 4 inches thick, that is gray silt loam and is mottled
with strong brown. The subsoil, about 18 inches thick, 1s
heavy silty clay loam that is gray in the upper part and
gray or light gray in the lower part. The underlying ma-
terial is gray or light-gray silt loam and fine sandy loam.
Mottles of strong brown occur in the subsoil, and mottles
of yellowish brown are in the upper part of the underlying
material. Mica flakes are common in lower layers.

The Kinkora soils are difficult to work when too dry or
too wet, and they should not be worked when the water
table is near the surface. For most crops and other uses,
artificial drainage is needed to lower the water table and
to drain off excess water during wet periods. Improving
drainage may be difficult because water moves slowly or
very slowly through the fine-textured subsoil. Ditches
function better than tile, but ditches must be more closely
spaced than in many other soils. Although the Kinkora
soils have a high available moisture capacity, their use is
generally limited by poor natural drainage and by a high
water table.

Profile of Kinkora silt loam, 0 to 3 percent slopes, in a
wooded area just north of the railroad right-of-way, about
1 mile east of Ruthby:

A1—0 to 8 inches, dark-gray (10YR 4/1) silt loam; weak, me-

dium, granular structure; friable, slightly sticky and
slightly plastic; roots abundant; strongly acid: clear,

smooth boundary ; horizon 6 to 8 imnches thick (This is
probably an old Ap horizon that has been reforested.)

A2e—8 to 12 inches, gray (10YR 5/1) silt loam; few, fine,
pronmunent mottles of strong brown (7.5YR 5/6);
moderate, coarse, granular structure to weak, sub-
angular blocky structure, friable to firm, shghtly
sticky and shghtly plastic; roots plentiful; strongly
acid; clear, wavy boundary; horizon 3 to 6 inches
thick.

B21tg—12 to 18 inches, gray (10YR 5/1) heavy silty clay
loam ; common, medium, prominent mottles of strong
brown (7.5YR 5/6); moderate, medium, subangular
blocky structure, firm, sticky and plastic, few roots;
faint, discontmuous clay coats, traces of mica; very
strongly acid, clear, wavy boundary; horizon 5 to
10 inches thick.

B22tg—18 to 30 inches, gray or light-gray (10YR 6/1) heavy
silty clay loam; about 40 percent has coarse, promi-
nent mottles of strong brown (7.5YR 5/6) ; moderate,
medium, angular blocky structuie; firm, sficky and
plastic, very few roots, mica flakes common , distinct
clay coats, very strongly acid; clear, wavy boundary;
horizon 10 to 16 1nches thick

C1—30 to 36 mches, gray or light-gray (10YR 6/1) «ilt loam;
about 20 percent medium and coarse, prominent mot-
tles of yellowish brown (10YR 5/8) structureless
(massive) ; friable, slightly sticky and shightly plas-
tic; no roots, some fine waterworn pebbles; many
mica flakes; very strongly acid; clear, smooth bound-
ary; horizon 4 to 10 inches thick

IIC2g—36 to 48 inches +, gray or light-gray (10YR 6/1) fine
sandy loam ; structureless; friable to loose: no roots;
some fine waterworn pebbles; many fine to coarse
mica flakes; very strongly acid.

The B horizon generally is heavy silty clay loam but in
places 18 heavy clay loam, silty clay, or light clay The C
horizon is coarser textured than the B horizon, and the IIC
horzon is markedly coarser in texture. Waterworn pebbles
and cobblestones may occur anywhere in the profile but are
mogt abundant in the C horizon. These soils are character-
istically micaceous. The solum ranges from about 24 to 40
inches 1n thickness, and depth to nonconforming bedrock is
6 to 20 feet or more.

In all horizons the color ranges from 10YR to 5Y in hue
to neutral. In areas that have never been plowed, the Al
horizon generally 1s thinner than that described as typical.
Where the Al horizon is very thin, 1t may have a value of 3.
The value is normally 4 or 5 1mn the Ap and A2 horizons, and
chroma in the centire A horizon may be 0, 1, or 2. The matrix
of the B horizon has a value of 5 or 6 and a chroma of 1, 2,
or rarely 0 Mottling in the B horizon 1s 10YR or 7.5YR in
hue, 4 to 6 1n value, and 4 to 8 in chroma; 1 some places,
however, very httle mottling occurs The C and IIC horizons
have about the same range of matrix color as the B horizon,
but commonly the C horizon is not mottled In some places the
C and IIC horizons are stratified. Unlimed, the Kinkora soils
are strongly acid to extremely acid, and their acidity increases
with depth

The Kinkora soils are similar to the Elkton soils in many
respects, but they contain a much larger quantity of weather-
able minerals, particularly mica. Soils other than the Kinkora
that are poorly drained include the Calvert, Elkton, Fallsing-
ton, Hatboro, Othello, and Watchung The Kinkora soils are
more acid than the Calvert soils; they lack the fragipan of
those soils and are 6 feet deep or more to bedrock. Kinkora
so1ls are similar to the Fallsington and Othello so1ls 1in appear-
ance, but the Fallsington have a subsoil of moderately perme-
able sandy clay loam, and the Othello have a subsoil of more
silty but less clayey material. The mica flakes that charac-
terize the Kinkora soils are missing in the Fallsington and
Othello soils. The Kinkora soils are more strongly acid than
the Watchung soils, and in most places they are deeper to bed-
rock. The Kinkora soils are more clayey in the subsoil than
the Xatboro soils, which lie on flood plains or local accumula-
tions of very recent sediments Kinkora soils occur on the
same kinds of terrace formations as the well drained Elsin-
boro and the moderately well drained Delanco soils, but the
subsoil of the Kinkora soils contains more clay and 1s slowly
permeable.
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Kinkora silt loam, 0 to 3 percent slopes (KrA]—A
profile of this soil 1s deseribed as typieal for the series. The
soil generally is not used for crops, because 1t is dafficult
and costly to drain and can be worked only within a nar-
row range of moisture content. Pasture 1s suitable, but
the soil 1s readily puddled and compacted if 1t is grazed
when too wet. Growth of pasture plants is excellent under
good management. (Capability unit Vw-1; woodland
suitability group 13)

Kinkora silt loam, 3 to 8 percent slopes (KrB).—
Although this soil is subject to erosion, its use 1s limited
mamly by poor drainage. Ditches and, mn some places, di-
version terraces are needed for removing excess water.
Part of the original surface layer has been washed away
in some areas, and measures should be used to check ero-
ston. (Capability unit VIw-2; woodland suitability
group 13)

Made Land and Urban Land

Made land and Urban land (Ma) consists of areas that
have been filled with soil material, trash, or both, and 1t
also consists of land that has been so altered or disturbed
by urban works and structures that classifying the soils
is no longer feasible. In many areas the origmal soil has
been covered by 18 inches to several feet of fill material
that has been hauled 1 or graded from higher areas. In
other places, as along the Delaware River, fill material has
been hydraulically pumped in behind bulkheads. In small
areas the soil profile has been entirely cut away. Many
areas are used mainly for buildings, sidewalks, and streets.
Made land and Urban land make up the mapping unit
in about equal proportions.

This mapping unit is not suitable for farming. The suit-
ability of a given area for any use must be determined by
onsite examination. (Capability unit not assigned; wood-
land suitability group 24)

Manor Series

The Manor series consists of gently sloping to steep,
well-drained soils that occupy uplands of the Piedmont
Plateau in the northern part of the county. These soils are
underlain by highly micaceous material that weathered in
place from the underlying bedrock of mica schist. This
material extends to a great depth. The native vegetation
18 hardwoods, dominately oaks. Pines have invaded in
some places.

A typical profile has a brown or dark-brown loam sur-
face layer about 5 inches thick. The subsoil is about 10
inches thick and is strong-brown loam that contains many
fine mica flakes. This layer is slightly sticky when wet.
Below it is variegated strong-brown and yellowish-brown,
decomposed, micaceous rock material that overlies
bedrock.

The Manor soils are easy to work, and they warm up
quickly in spring. Although they have only moderate
available moisture capacity, they usually supply moisture
well because the thick underlying material can store a
large amount of water. Roots normally grow to a great
depth. Slope and the erosion hazard are the chief hmita-
tions that afTect use.

In New Castle County the Manor soils were not mapped
separately. They were mapped in a complex that is de-

scribed below, and they also were mapped with the GGlenelg
soils m undifferentiated units. For descriptions of these
undifferentiated units, see the Glenelg series.

Profile of a Manor loam, in a hayfield just northeast
of Newark:

Ap—0 to 5 mches. brown or dark-biown (7.3YR +/4) loam;
weak, medium and coarse, granular structure. friable:
roots abundant; strongly acid; clear, smooth bound-
ary, horizon 4 to 8 inches thick.

B2—35 to 15 inches. strong-brown (7 5YR 5/6) loam . moderate,
medium, granular structure: friable, shightly sticky;
many roots., many fine mica flakes. strongly acd;
clear, smooth boundary: horizon 8 to 17 inches thick.

('—15 to 60 mches -+, varigated strong-biown (7 3YLR 5/6) and
yellowisb-brown (L0YR 5/6). highly micaceons
saprolite of light loam texture; very friable: roots
common in upper part. some weathered schist and
some fine fragments of hard quartzite; strongly acid.

In places the C horizon i1s fine sandy loam Fiagments of
schist and quartzite can occur anywhere in the profile The
solum ranges from about 15 to 25 inches 1 thickness, and
depth to bedrock 1s 6 to 10 feet or more

In unplowed areas the Al horizon 1s than and generally
dark brown The B horizon normally has a hue of T3YR or
2YR. a value of 4 or 5, and a chroma of 6 to 8, The C horizon
may have bands or variegations of almost any color, but
strong brown, yellowish red, yellowish brown. or weak red is
dominant in most places Variegations are inherent from the
weathered rock material They are not caused by wetness In
unlimed areas the soils are strongly acid to very strongly
acid

The Manor soils are not closely similar to anv other soils
of the county, particularly in depth and in the ease with which
their subsoil and underlying material are penetrated by roots.
The dManor soils occur with other soils that developed on
micaceous rock material. among them the Chester. Glenelg,
Glenville. and Elioak soils.

Manor-Glenelg-Chester-Urban land complex, 0 to 8
percent slopes (McB).—This mapping unit occurs chiefly
in areas northwest of Wilmington. It consists of level to
sloping Manor, Glenelg, and Chester soils that have heen
used for residential or other community purposes. The soil
geries can be recognized, but the soils have been disturbed
so much that it 1s 1mpractical to separate them on the
soil map.

Nearly half of the complex originally was Manor soils,
about one-third was Glenelg soils, and the rest was Chester
soils. About 40 to 45 percent of the total acreage has had
as much as two-thirds of the original soil profile removed
by cutting, or has been covered by as much as 18 inches of
Gl material. About 23 to 35 percent consists of land where
the entire profile has been cut away or where more than
18 inches of fill or grading material has been brought in.
The remaining 25 to 30 percent of the complex has been
relatively undisturbed.

Drainage is good, except in places where it has been
modified by fill material, and wetness generally 1s not a
limitation that affects community development. The suita-
bility of areas covered by a large amount of fill must be
defermined for each site. (Capability unit and woodland
suitability group not assigned)

Matapeake Series

The Matapeake series consists of deep, well-drained soils
that occur on uplands of the Coastal Plain in the southern
part of the county. They are the most extensive soils in the
county, and they account for about one-fourth of the total



NEW CASTLE COUNTY, DELAWARE 29

acreage. The native vegetation is chiefly mixed hardwoods
most of which are oaks.

In a typical profile the surface layer is brown or dark-
brown silt loam about 8 inches thick. This is underlain
by a subsurface layer of yellowish-brown silt loam about
3 mches thick. The subsoil is about 21 inches thick. Tt con-
sists of yellowish-brown silt loam in the upper part, brown
silty clay loam in the middle part, and yellowish-brown
very fine sandy loam in the lower part. All of the mate-
rial in this layer is slightly sticky when wet. Underlying
the subsoil is yellowish-brown fine sandy loam that is very
crumbly and almost loose.

The Matapeake soils are easy to work at a favorable
content of moisture, and they warm up readily in spring.
They have high available moisture capacity and are surted
to practically all uses. Many kinds of crops can be grown,
including most truck crops. Especially well suited are such
crops as asparagus, for the surface layer contains very
little sand. Slope and the erosion hazard are the main
features that limit use.

Profile of Matapeake silt loam, 0 to 2 percent slopes, in
a cultivated area on County Route 437, about 3 miles
northwest of Middletown :

Ap—O0 to 8 inches, brown or dark-brown (10YR 4/3) silt loam;
weak, medium, granular structure; friable; many
roots; medium acid (limed) ; clear, smooth boundary ;
horizon 8 to 10 inches thick

A2—8 to 11 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, granular structure; friable; many
roots; medium acid; clear, smooth boundary ; horizon
2 to § inches thick.

B1—11 to 14 inches, yellowish-brown (10YR 5/4) heavy silt
loam ; weak, fine, subangular blocky structure : friable,
slightly sticky; roots common; strongly acid; clear,
wavy boundary; horizon 0 to 8 inches thick

B2t—14 to 26 inches, brown (7.5YR 5/4) light silty clay loam;
moderate, medium, subangular blocky structure;
friable to firm, slightly sticky and slightly plastic;
few roots; almost continuous clay coats; strongly
acid; clear, wavy boundary; horizon 10 to 14 inches
thick

B22t—26 to 32 inches, yellowish-brown (10YR 5/6) very fine
sandy loam, weak, medium, subangular blocky struc-
ture; friable, slightly sticky; very few roots; some
faint clay coatings; strongly acid; clear, wavy bound-
ary ; horizon 4 to 8 inches thick

ITIC—32 to 50 inches -+, yellowish-brown (10YR 5/6) lLight fine
sandy loam; structureless (single grain), very
friable ; no roots; strongly acid.

The B2t horizon is of heavy silt loam, light silty clay loam,
or very fine sandy loam and has an average clay content be-
tween 18 and 35 percent In places a transitional ITB3 horizon
occurs between the B22t and the IIC horizons. This transi-
tional horizon generally is loam or sandy clay loam; it has
weak structure and shows thin, if any, clay films In some
places a conforming C horizon, normally of silt loam texture,
occurs above the ITIC horizon. Some fine smooth pebbles may
be present, mostly in the IIC horizon Thickness of the solum
ranges from about 28 to 40 inches Bedrock is at a great depth

In hue, the A horizon is 10YR or 2 5Y. In undisturbed areas
an Al horizon, 1 to 4 inches thick, occurs with an A2 horizon
that is thicker than the one desciibed as typical. The A horizon
hag a value of 3 to 6 and a chroma of 2 to 4; the lowest value
and chroma are in the A1l horizon; only the A2 horizon has
a value of 6 in some places Hue in the B2t horizon 1s 7 5YR
or 10YR, value is 4 or 5, and chroma is 4 to 8, but the chroma
is always less than 6 in some part of the B2t horizon. The C
horizon may be yellower in hue than the B2t horizon, and it
may be variegated or streaked. In unlimed areas the soilg are
strongly acid to extremely acid, and acidity normally increases
with depth.

Soils in the county that are similar to the Matapeake in
morphology are the Collington, Montalto, Neshaminy, and Sas-

safras The Matapeake soils have a less sandy solum than the
Collington and Sassafras soils, and they have not been strongly
mfluenced by glauconite, or greensand, hke the Collington
soils. Matapeake soils are not so red in the subsoil as the
Montalto and Neshaminy soils; their subsoil 1s not so fine
textured and sticky; and they are deeper to bedrock The
Matapeake soils are similar to the Talleyville soils in the upper
part of their profile, but the Talleyville are red and highly
clayey below a depth of 3 or 4 feet Matapeake soils developed
m the same kind of material as the moderately well drained
Butlertown and Mattapex soils and the poorly drained Othello
soils.

Matapeake silt loam, 0 to 2 percent slopes [MeA) —
This soil has the profile described as typical for the series.
It 1s one of the best soils for farming i the county. If it
is well managed, it has practically no hazards or limita-
tions that affect cropping or other uses. Included in map-
ping are a few eroded spots. (Capability unit I+: wood-
land suitability group 10)

Matapeake silt loam, 2 to 5 percent slopes, moder-
ately eroded (MeB2)—This soil, the most extensive in
New Castle County, has lost a significant amount of its
original surface layer through erosion. Included with it
in mapping are very small, widely scattered arveas that
have been gullied or otherwise severely eroded. Also in-
cluded are a few uneroded areas; some of these are covered
with trees. (Capability unit ITe—4; woodland suitability
group 10)

Matapeake silt loam, 5 to 10 percent slopes, moder-
ately eroded {MeC2) —This so0il is more erodible than Jess
sloping Matapeake soils. In fields that are regularly cul-
tivated, intensive measures are needed for safely disposing
of runoff and controlling erosion. (Capability unit T1Te—4;
woodland suitability group 10)

Matapeake silt loam, 5 to 10 percent slopes, severely
eroded (MeC3)..—Most of the original surface layer has
been washed from this soil, and the plow layer contains
much sticky material that formerly was subsoil. Because
the plow layer tends to puddle when wet and crusts as
it dries, it makes a poor seedbed and is difficult to work.
In addition, there are many gullies, some of which are
deep. Included in mapping are spots of a soil that has
a firm. brittle subsoil and is not quite so well drained as
normal Matapeake soils.

This so1l is suitable for hay, pasture, sodded orchards,
and an occasional cultivated crop. (Capability unit IVe-3;
woodland suitability group 18)

Matapeake silt loam, 10 to 15 percent slopes, moder-
ately eroded (MeD2).—This soil is poorly suited to tilled
crops, but it can be safely used for hay, pasture, or sodded
orchards. In fields where crops are grown, intensively
applied measures are needed for controlling erosion. In-
cluded in mapping are small areas that are wooded and
uneroded, and a few acres where the lower subsoil is com-
pact and brittle. (Capability umt IVe-3; woodland suita-
bility group 10)

Matapeake silt loam, 10 to 15 percent slopes, severely
ereded (MeD3).—This soil has lost most or all of its orig-
inal surface layer through erosion. Few to many gullies
have been formed, and some of them are deep. Included in
mapping are a few spots in which the lower subsoil is com-
pact and brittle.

This soil is not suitable for regular cultivation, but under
good management it can be used for hay crops, pasture,
or sodded orchards. (Capability unit VIe-2; woodland
suitability group 18)
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Matapeake silt loam, silty substratum, 0 to 2 percent
slopes (MkA).—This soil has a silt loam surface layer and
subsoil that range from 40 to 60 inches in total thickness,
and it is underlain by material that is silty mstead of fine
sandy loam. Both the surface layer and subsoil contain
less sand than normal Matapeake silt loams.

This so1l is well suited to most crops grown in the
county. It is excellent for some kinds of truck crops, such
as asparagus. (Capability unit I-4; woodland suitability
group 10)

Matapeake silt loam, silty substratum, 2 to 5 percent
slopes, moderately eroded (MkB2).—Krosion is a hazard
on this so1l, and in most areas part of the original surface
layer has been washed away. A few shallow gullies have
been cut in some places.

This soil is well suited to most of the common crops.
It is especially well suited to asparagus, spinach, and other
vegetable crops in which the quality is lowered if the
marketed product contains sand. Measures are needed to
reduce runoff and to check soil losses. (Capability unit
ITe-4: woodland suitability group 10)

Matapeake silt loam, silty substratum, 5 to 10 per-
cent slopes, moderately eroded (MkC2).—The surface
layer and subsoil of this soil are thicker than those of
normal Matapeake soils, and the underlying material is
silty. In fields that are regularly cultivated, intensive
measures are needed for disposing of runoff and controlling
erosion. (Capability unit IIIe—4; woodland suitability
group 10)

Matapeake-Sassafras-Urban land complex, 0 to 5
percent slopes (MsB).—This mapping unit consists of
Matapeake and Sassafras soils that have been used for resi-
dential and other community purposes in areas just south
and southwest of Wilmington. Although the soils can be
identified by series, it is impractical to separate them on
the soil map.

More than two-thirds of the complex originally was
Matapeake soils, and the rest was Sassafras soils. About
75 percent of the total acreage has been covered with as
much as 18 inches of fill or grading material, or has had
as much as two-thirds of the original soil profile removed
by grading or leveling. About 15 percent of the complex
has been covered with more than 18 inches of fill, or the
soil profile has been almost entirely cut away. The remain-
ing 10 percent has been relatively undisturbed. A profile
typical for the Matapeake and Sassafras soils is described
for their respective series.

The fill material used to cover the soils is chiefly sandy
loam or silt loam in texture. Except where this material
is deep, drainage is good and wetness does not limit suit-
ability of the mappmg unit for building sites and other
residential and community uses. Suitability of deeply filled
areas must be determined for each site. (Capability unit
and woodland suitability group not assigned)

Mattapex Series

In the Mattapex series are deep, moderately well drained
soils that lie on the Coastal Plain. Here, they developed
in silty material underlain by older, coarser textured sedi-
ments. The native vegetation is mostly water-tolerant
hardwoods, dominantly oaks.

A typical profile has a surface layer of dark grayish-
brown silt loam about 9 inches thick, and a subsurface
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layer of yellowish-brown silt loam about 8 inches thick.
The subsoil, about 36 inches thick, is dark yellowish-brown
and yellowish-brown silt loam in the upper part. In the
lower part this layer is brown or dark-brown silty clay
loam that contains distinet mottles of light brownish gray
and grayish brown. Below the subsoil 1s yellowish-brown
sandy loam.

The Mattapex soils are fairly easy to work, but they may
not dry and warm soon enough in spring for early plant-
ing. Artificial drainage is needed for some crops, especially
in the more nearly level areas. If outlets are adequate, how-
ever, the soils are not difficult to drain by ditching or tiling.
Ditches should not penetrate mto the sandy material be-
neath the subsoil. These soils have high available moisture
capacity, but some uses are hmited by seasonal wetness
and impeded drainage. Erosion is a hazard in sloping
areas.

Profile of Mattapex silt loam, 0 to 2 percent slopes, in a
cultivated area on County Route 343, about 114 miles
southeast of Christiana:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) ilt loam;
moderate, medium, granular structure; friable, shght-
1y sticky; many roots; medium acid (limed) ; clear,
smooth boundary: horizon S to 10 inches thick.

A2—9 to 12 inches, yellowish-brown (10YR 5/4) silt loam.
weak, medium, granular structure. friable, slightly
sticky, roots common; strongly acid to medium acid;
gradual. smooth boundary . horizon 2 to 5 inches thick.

B1—12 to 13 inches, dark yellowish-biown (10YR 4/4) heavy
«11t loam; very weak, medium, subangular blocky
structure ; friable, slightly sticky; few roots, strongly
acid; gradual, smooth boundary ; horizon 2 to 3 inches
thick

B21t—15 to 26 inches, vellowish-brown (10YR 5/6) heavy silt
loam that is variegated with brown or dark brown
(7.5YR 4/4) in lower part; moderate, medium, sub-
angular blocky structure: friable, slightly sticky; few
roots; faint to distimet, dark yellowish-brown (10YR
4/4), discontinuous clay coats; strongly acid; clear,
smooth boundary : horizon 10 to 11 inches thick.

B22t—26 to 32 inches, brown or dark-brown (7.5YR 4/4) light
«ilty clay loam; common., medium, distinct mottles of
light brownish-gray (25Y 6/2); moderate, medium
and coarse, subangular blocky structure; friable to
firm, slightly sticky and shghtly plastic, no roots;
distinct but discontinuous, daik yellowish-brown
(10YR 4/4) clay coats; strongly acid ; gradual, smooth
boundary : horizon 6 to 8 inches thick

B23t—32 to 48 inches, brown or dark-brown (7.5YR 4/4) light
s1ity clay loam; common, fine, distinct and a few,
coarse, distinct mottles of grayish brown (10YR 5/2) ;
moderate, coarse, subangular blocky structure that
tends to be platy; friable to firm, slightly sticky and
slightly plastic; no roots: distinet but discontinuous
clay coats that are dark yellowish brown (10YR 4/4) ;
finer textured material in old large root channels;
some smooth gravel; strongly acid; abrupt, wavy
boundary ; horizon 0 to 18 inches thick

IIC—48 to 54 inches -, yellowish-brown (10YR 5/8) coarse
sandy loam; structureless (massive); friable; no
roots; some smooth gravel; strongly acid to very
strongly acid.

The B2t horizon is heavy silt loam or light silty clay loam
and has an average clay content between 18 and 35 percent.
In some places the B23t horizon is missing, and in others it is
replaced by a B3 horizon that has structure but lacks discerni-
ble clay coatings. Above the IIC horizon, there may be a con-
forming C horizon, generally of silt loam texture. Some smooth
pebbles occur in places, most commonly in the IIC horizon.
The solum normally ranges from 28 to 42 inches in thickness,
exclusive of the B23t horizon, which may not be present. Bed-
rock is at a great depth.

The hue of the matrix in the profile centers on 10YR but
includes 2.5Y and ranges to 7.5YR in some places In undis-
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turbed areas there is a thin, dark Al horizon and an A2 horizon
thicker than that described In the A horizon, value 1s 3 to 5
and chroma is 1 to 4; the lower value and chroma are 1n the
Al horizon In the B horizon the matrix has a value of 4 or 5
and a chroma of 3 to 6, but a chroma of less than 6 always 18
present in some part of the B2t horizon. The chroma of the
mottles may be either high or low, but no mottling occurs with
a chroma of 2 or less in the upper 10 inches of the B2t horizon
Such grayish mottling occurs, however, somewhere within the
second 10 inches of this horizon The C horizon may or may not
be mottled with either a low or a high chroma Unlimed, these
so1ls are strongly acid to extremely acid. Acidity normally in-
creases with depth.

The Mattapex soils are similar to the Delanco, Keyport, and
Woodstown soils 1n morphology. The Mattapex soils are more
silty throughout the solum than the Delanco and Woodstown
goils, and they lack the clay or s.lty clay subsoil of the Key-
port soils. Sumilar to Mattapex soils in drammage are the mod-
erately well dramned Aldino and Butlertown soils, which have
a fragipan in the lower part of their subsoil. The Mattapex
soils developed in the same kind of silty material as the well
drained Matapeake soils, the moderately well drained Butler-
town soils, which have a fragipan, and the poorly drained
Othello soils.

Mattapex silt loam, 0 to 2 percent slopes (MtA).——This
so1l has the profile described as typical for the series. Ex-
cept for impeded drainage, there are few or no limitations
that affect use and management. Removing excess water
from the surface and lowering the water table in spring
are the main concerns. A few acres included in mapping
are eroded. (Capability unit IIw-1; woodland suitability
group 14)

Mattapex silt loam, 2 to 5 percent slopes, moderately
eroded (MtB2).—This soil has better surface drainage than
Mattapex stlt loam, 0 to 2 percent slopes, but its nternal
drainage is impeded and results in seasonal wetness. Ero-
sion is a hazard, and a significant part of the original sur-
face layer has been lost. Included 1n mapping are a few
severely eroded spots and some gullies. )

I{ this soil is cropped, it needs the protection of meas-
ures that control erosion. (Capability unit ITe-16; wood-
land suitability group 14)

Mattapex silt loam, 5 to 10 percent slopes, moder-
ately eroded (MtC2).—This soil is highly susceptible to
erosion, but it also is seasonally wet and requires improved
drainage for some uses. In fields that are cropped, meas-
ures are needed that control soil losses. (Capability unit
ITTe-16; woodland suitability group 14)

Mattapex silt loam, 5 to 10 percent slopes, severely
eroded (MiC3).—Most of the original surface layer has
been eroded from this soil, and some gullies have been
formed. Plowing to normal depth is in material that was
subsoil. Because the soil is highly erodible, it is unsuit-
able for continuous cultivation and is more safely used
for hay or improved pasture. Although seasonal wetness
is a limitation, artificial drainage is not needed for hay
and pasture. Included in mapping are a few acres where
slopes are a little more than 10 percent. (Capability unit

IVe-9; woodland suitability group 10)

Mixed Alluvial Land

Mixed alluvial land (Mv) occurs on flood plains,
mainly on the Coastal Plain in the southern part of the
county. It is flooded at least once a year in most areas,
and flooding lasts for long periods in some places. Drain-
age generally is poor, but there are some spots that are
better drained. The soil material lacks distinct or uniform

352-603—70——3

characteristics and cannot be identified. Within short dis-
tances the texture throughout the profile ranges from sand
to loam or silt loam to clay in texture, and in some areas
it is gravelly. The surface layer is mainly light gray or
dark gray, but it is black in places where much organic
matter has accumulated.

Because this land is variable and commonly wet, it is
Little if ever used for farm crops. Most areas are wooded,
but some have been cleared or partly cleared and are used
for unimproved pasture. (Capability unit VIw-1; wood-
land suitability group 7)

Montalto Series

The Montalto series consists of well-drained soils that
occur on the Piedmont Plateau in the northern part of
the county, These soils developed in material that weath-
ered 1n place from gabbro, diorite, and other dark-colored
basic rocks. The native vegetation is mixed hardwoods.

A typical profile has a dark-brown surface layer about
5 inches thick and a reddish-brown subsurface layer
about 4 inches thick. Both layers are silt loam that is
crumbly but is slightly sticky when wet. The subsoil is
about 31 inches thick. In the upper part it is yellowish-red
silty clay loam. Next is the main part of the subsoil, a
layer of dark-red silty clay and a layer of dark-red silty
clay loam. Both layers are sticky and plastic when wet.
This material is underlain by dark-red silty clay loam
that extends to bedrock.

Most Montalto soils can be worked fairly easily if their
moisture content is favorable. In severely eroded areas,
however, the plow layer is more sticky than normal and
is difficult to work, even when it is only slightly too wet.
The Montalto soils are well suited to most of the common
crops. They have high available moisture capacity, and
their natural content of calcium and other plant nutrients
is fairly high. The main features that limit use are slope
and the erosion hazard.

In New Castle County the Montalto soils were not
mapped separately. They were mapped only with the
Neshaminy soils in undifferentiated units. For descrip-
tions of these units, see the Neshaminy series.

Profile of a Montalto silt loam, in a hayfield along
County Route 364, about 1 mile south of Newark:

Ap—0 to 5 inches, dark-brown (75YR 3/2) silt loam; weak,
medium, granular structure; friable, shightly sticky;
roots abundant; strongly acid; clear, smooth bound-
ary; horizon 4 to 8 inches thick

A2—5 to 9 inches, reddish-brown (5YR 5/4) silt loam; weak,
medium, granular structure, friable, slightly sticky;
roots plentiful; strongly acid; clear, wavy boundary;
horizon 3 to 5 inches thick

B1—9 to 16 inches, yellowish-red (5YR 4/6) silty clay loam;
weak, medium, subangular blocky structure; friable to
firm, sticky and shghtly plastic; roots common;
strongly acid; gradual, wavy boundary, horizon 5 to
8 inches thick.

B21t—16 to 32 inches, dark-red (25YR 3/6) silty clay; moder-
ate, medium, subangular blocky structure ; firm, sticky
and plastic; few roots; continuous clay coats; strongly
acid ; gradual, wavy pboundary ; horizon 12 to 24 inches
thick

B22t—32 to 40 inches, dark-red (2.5YR 3/6) heavy silty clay
loam; weak to moderate, medium, subangular blocky
structure ; friable to firm, sticky and plastic; very few
roots ; thin clay coats, very dark films; few fragments
of rock ; strongly acid, clear, wavy boundary ; horizon
5 to 15 inches thick.
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C—40 to 48 inches 4, dark-red (2 5YR 3/6) silty clay loam;
structureless (massive) ; friable, slightly sticky and
slightly plastic; no roots; some disintegrated, dark-
colored rock ; strongly acid to medium acid.

In New Castle County the texture of the Ap horizon nor-
mally 1s silt loam, but in severely eroded areas 1t 18 s1lty
clay loam The B2t horizon ranges from heavy silty clay loam
or heavy clay loam to clay, and it has an average clay content
of more than 35 percent. In most places the C horizon 1s not
<o fine textured as the B2t horizon Coarse fragments of
diabase or sunilar rocks can occur in any part of the profile.
The solum ranges from about 38 to 60 inches in thickness.
Depth to bedrock is 5 to 12 feet

The A horizon ranges from 7 5YR to 2.5YR in hue. In undis-
turbed areas the Al horizon is very thin The A horizon 1s 3
or 4 or even 3 in value and 2 to 4 in chroma ; the lowest value
generally is in the Al horizon. ITue i the B2t horizon gener-
ally 1s 25YR but includes 10R and 5YR The B horizon nor-
mally is 8 or 4 in value and 4 or 6 1n chroma. The C horizon
varies in color; 1t generally has the same range 1n hue as the
B2t horizon but is yellower in some places. The reaction 18
medium acid to strongly acid in unlimed areas, but acidity
normally decreases somewhat with depth and may approach
neutral close to bedrock

The Montalto soils are similar to the Collington, Matapeake,
Neshaminy, and Sassafras soils in morphology. The solum of
the Montalto soils contains less sand than that of the Sassa-
fras soils and also that of the Collington soils, which have
been strongly influenced by glauconite or greensand Montalto
soils have a less silty, more clayey B2t horizon than the
Matapeake and Neshaminy soils. Also, they are redder in the
subsoil than the Collington, Matapeake, and Sassafras soils
and are not so deep to bedrock In texture and color the
Montalto soils are similar to the Elioak soils, which are more
strongly acid and characteristically contain much fine mica.
The Montalto soils developed in the same or somewhat the
same kind of material as the well-drained Talleyville and the
poorly drained Watchung soils, and the lower part of their
B horizon is red like that of the Talleyville soils In contrast
to the Montalto, however, the Talleyville soils are mainly
brown in the upper 3 to 4 feet of their profile

Neshaminy Series

The Neshaminy series consists of well-drained soils
that occur on the Piedmont Plateau in the northern part
of the county. These soils developed in material that
weathered in place, generally from mixed basic and acid
rocks. The native vegetation is mixed hardwoods, mainly
oak and hickory.

A typical profile has a dark-brown surface layer about
4 inches thick and a strong-brown subsurface layer about
7 inches thick. Both layers are silt loam that is crumbly
but is slightly sticky when wet. The subsoil is yellowish-
red silty clay loam that is about 29 inches thick and is
sticky when wet. This layer is underlain by disintegrated
rock material.

The Neshaminy soils generally are not difficult to work,
but in severely eroded areas their plow layer is more
sticky than normal and should not be tilled if it is even
a little too wet. The soils are suited to many kinds of
crops. They have high available moisture capacity and
are fairly high in content of calcium and other plant nu-
trients. Slope, the erosion hazard, and local stoniness are
the chief limitations that affect use.

Profile of a Neshaminy silt loam, in a wooded area along
State Route 141, about 1 mile southeast of Greenville:

A1—0 to 4 inches, dark-brown (7.5YR 3/2) silt loam; weak,
medium, granular structure; friable, slightly sticky;

many roots; medium acid to strongly acid; clear,
smooth boundary ; horizon 4 to 5 inches thick.

A2—4 to 11 inches, strong-brown (7 5YR 5/6) heavy silt loam;
weak, medium, granular to subangular blocky struc-
ture; friable, shightly sticky and shghtly plastic;
many roots; strongly acid; clear, wavy boundary;
horizon 5 to 7 inches thick.

B21t—11 to 2% inches, yellowish-red (5YR 5/6) silty clay
loam, moderate, medium, subangular blocky struc-
ture; firm, sticky and plastie; roots common; few
prominent strong-brown (7.5YR 5/6) clay coatings;
some medium, angular gravel ; strongly acid; gradual,
smooth boundary; horizon 12 to 18 inches thick

B22t—214 to 40 inches, yvellowish-red (5YR 4/6) heavy silty
clay loam; moderate to strong, medium. subangular
blocky structure: firm, sticky and plastic. few roots
in upper part of horizon; thin clay coatings; few
black films and flakes: strongly acid to medium acid;
clear, wavy boundary ; horizon 15 to 20 inches thick

C—40 to 50 inches -, silt loam saprolite that is variegated
strong brown (75YR 5/6) and yellowish red (5YR
5/6) ; friable to firm, slightly sticky and slightly plas-
tic; no roots, medium acid.

In New Castle County the A horizon normally is silt loam,
but 1n several areas it is generally silty clay loam. In most
places the average content of clay in the B2t horizon is be-
tween 25 and 35 percent, but 1n parts of some profiles it is a
little more than 35 percent The C horizon is generally loam
or silt loam in texture. In places the profile eontaing angular
pebbles and stones of quartzite, acid crystalline rock, or basic
rock. The solum ranges from about 36 to 50 inches in thick-
ness, but the average thickness is about 40 inches. Depth to hard
bedrock generally ranges from 6 to 10 feet; bedrock consists of
semibasic rocks or of gneiss, granitized schist, granodiorite,
gabbro, diabase, and similar mixed rocks, and in some places,
of serpentine.

The A horizon has a hue of 10YR or 7.5YR, a value of 3 to 5,
an a chroma of 2 to 6 The lower value and chroma generally
are in the Al horizon Hue in the B2t horizon centers on 5YR
but includes 75YR and in places is nearly 25YR Redness
commonly increases with depth, and the profile is reddest in
the lower part of the B2t horizon Value in this horizon is 3 to
5, and chroma is 3 to 8. The C horizon is uniformly colored in
some places and is variegated in others. In unlimed areas the
profile is strongly acid to medium acid. Acidity generally de-
creases with depth, and base saturation in the C horizon
ranges from 35 to 60 percent

The Neshaminy soils are similar in morphology to the Col-
lington, Matapeake, Montalto, and Sassafras soils. The solum
of Neshaminy soils containg less sand than that of Collington
and Sassafras soils; Collington soils have been strongly in-
fluenced by glauconite. The Neshaminy soils are somewhat
less silty and more clayey in their B2t horizon than the Mata-
peake soilg The B2t horizon of the Neshaminy soils is not so
red and contams less clay than that of the Montalto soils. The
Neshaminy soils are less acid and generally more sticky than
the Chester soils, which developed on acid, micaceous rocks
The Neshaminy soils are the only soils in the county that de-
veloped in material weathered in place from both acid and

basic rocks.

Neshaminy and Montalto silt loams, 0 to 3 percent
slopes (NmA}.—The soils in this undifferentiated unit are
subject to little or no erosion and are among the best soils
in the county for farming. Most of the total acreage is
Neshaminy silt loam, but some of it is Montalto silt loam.
Any given area may consist of the Neshaminy soil, the
Montalto soil, or both soils in any proportion. Included in
mapping are some gravelly areas, which are indicated by
symbol on the soil map. Also included are a few eroded
areas.

The soils in this unit are well suited to most crops and
can be farmed intensively if they are well managed.
(Capabilitv unit J—4: woodland suitability group 4)

Neshaminy and Montalto silt loams, 3 to 8 percent
slopes, moderately eroded (NmB2).—The soils in this unit
have lost part of their original surface layer through
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erosion, but only in a few places has the loss been severe.
A few shallow gullies have been cut, and there are some
galled spots in which the subsoil is practically exposed.
Erosion is a continuing hazard because water from rain
and melting snow is absorbed fairly slowly. Included in
areas mapped as these soils are some gravelly areas and a
few areas where the soil is shallower to bedrock than
normal.

The soils in this unit can be safely used for cultivated
crops if conservation measures are adequate. (Capability
unit ITe-4 ; woodland suitability group 4)

Neshaminy and Montalte silt loams, 8 to 15 percent
slopes, moderately eroded (NmC2).—Erosion has removed
part of the original surface layer from these soils, and a
few shallow gullies have formed. Included in mapping
are some gravelly areas and a few areas where the soil 1s
shallower to bedrock than normal.

By using intensive measures for controlling erosion, the
soils in this unit can be kept in regular cultivation. (Capa-
bility unit ITTe—-4 ; woodland suitability group 4)

Neshaminy and Montalto silty clay loams, 8§ to 15
percent slopes, severely eroded (NnC3).—These soils have
lost all or nearly all of their original surface layer through
erosion, and the plow layer contains a large amount of
subsoil material. This layer is reddish, in poor tilth, sticky
when wet, and difficult to work except within a fairly nar-
row range of moisture content. Many gullies have been
cut in these soils. Included in mapping are some gravelly
areas.

The soils in this unit can be used for an occasional clean-
tilled crop but should be protected by hay or other sod
crops most of the time. (Capability unit IVe-3; woodland
suitability group 4)

Neshaminy and Montalto silty clay loams, 15 to 25
percent slopes, severely eroded (NnD3).—These soils are
shallower to bedrock than uneroded Neshaminy or Mon-
talto soils. They have lost nearly all of their original sur-
face layer through erosion, and their plow layer is chiefly
subsoil material. This layer contains more clay and is stick-
ier than that of less severely eroded Neshaminy and Mon-
talto soils. Included in mapping are small gravelly areas.

The soils in this unit are not suited to cultivated crops.
They are in poor tilth and are difficult to work if only a
little too wet or too dry. The soils are well suited to hay
crops, pasture, and sodded orchards. (Capability unit
VIe-2; woodland suitability group 4)

Neshaminy and Talleyville very stony silt loams,
3 to 35 percent slopes (NsE).—Axreas mapped as these soils
may consist of the Neshaminy soil, the Talleyville soil, or
both. Loose stones and boulders prevent cultivation by con-
ventional methods, and other uses are limited as well. These
stones and boulders are mainly diabase, gabbro, and other
dark-colored basic rocks, but in places they are schist,
quartzite, and similar rocks.

If some of the stones were removed, these soils might be
used for hay crops or permanent pasture. Woodland, wild-
life habitat, and some forms of recreation are more suitable
u§93. (Capability unit VIs-3; woodland suitability group
4

Neshaminy-Talleyville-Urban land complex, 0 to 8
percent slopes (NiB).—This mapping unit occurs chiefly
in the northern and northeastern suburbs of Wilmington.
Tt consists of well-drained Neshaminy and Talleyville soils
that are used for residential and other community develop-

ments. About three-fifths of the total acreage was origi-
nally Neshaminy soils, and the rest was Talleyville soils.
The soil series can be recognized, but in most places the
soils have been disturbed so much that separating them on
the soil map is impractical.

About 50 percent of the complex has been covered with
as much as 18 inches of fill or grading material, or has had
as much as two-thirds of the original soil profile removed
by cutting. About 25 percent of the complex has been cov-
ered with more than 18 inches of fill or has had almost all of
the original soil cut away. The remaining 25 percent of the
complex has not been significantly disturbed.

The fill material used to cover the soils is mainly silt loam
or silty clay loam. Except where the natural drainage has
been modified by fill material, wetness is not a limitation to
use of the complex for community developments. In places
where the fill material is deep, suitability must be deter-
mined for each site. (Capability unit and woodland suit-
ability group not assigned)

Neshaminy-Talleyville-Urban land complex, 8 to 25
percent slopes (NtD).—This mapping unit is much the
same as the one just described, but the soils are more sloping
and have greater limitations for some uses. (Capability
unit and woodland suitability group not assigned)

Othello Series

The Othello series consists of poorly drained soils that
occur on upland flats of the Coastal Plain in the southern
part of the county. These soils developed in highly silty
material underlain by sand. The native vegetation 1s wet-
land hardwoods, mostly oaks, sweetgum, blackgum, swamp
maple, and holly.

A typical profile has a dark grayish-brown silt loam sur-
face layer about 7 inches thick and a pale-brown very fine
sandy loam subsurface layer about 3 inches thick. The
subsoil, about 20 inches thick, is gray or light-gray silt loam
that is mottled with yellowish Prown and is sticky when
wet. Below the subsoil is yellowish-brown very fine sandy
loam mottled with gray or light gray.

The Othello soils are not difficult to work at a favorable
content of moisture, but they should not be worked when
the water table is near the surface. Artificial drainage is
needed for most uses, particularly to lower the water table
in the spring and to remove excess water in wet periods.
These soils generally are fairly easy to drain, because
water moves through the subsoil fairly rapidly. Tile lines
or ditches are suitable, but the ditches should not penetrate
the underlying sandy material. The available moisture
capacity is high. These soils are linmted 1n use chiefly by
poor drainage and a seasonal high water table.

Profile of Othello silt loam, in a hayfield along County
Route 433, ahout one-half mile west of Summit Bridge:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medium, granular structure; friable, slightly
sticky ; roots abundant; strongly acid; clear, siaooth
boundary ; horizon 6 to 10 inches thick.

A2 7 to 10 inches, pale-brown (10YR 6/3) very fine sandy
loam; weak, medinm, granular structure; friable,
slightly sticky; roots plentiful; strongly acid; clear,
smooth boundary ; horizon 2 to 5 inches thick.

B21tg—10 to 21 inches, gray or light-gray (5Y 6/1) heavy silt
loam ; few, medium, prominent mottles of yellowish
brown (10YR 5/6) ; very weak, fine, subangular blocky
structure ; friable to firm, sticky and slightly plastic;
roots fairly common; some thin clay films; strongly
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acid ; clear, smooth boundary; horizon 8 to 12 inches
thick.

B22tg—21 to 30 inches, gray or light-gray (5Y 6/1) heavy silt
loam ; abundant, medium and coarse, prominent mot-
tles of yellowish brown (10YR 5/6) ; weak, medium,
subangular blocky structure; friable to firm, sticky
and plastic; very few roots; some thin clay films;
strongly acid ; clear, smooth boundary ; horizon 8 to 12
inches thick.

(C—30 to 50 inches 4, yellowish-brown (10YR 5/6) very fine
sandy loam: common, medium, prominent mottles of
gray or light gray (10YR 6/1); structureless (mas-
sive) ; friable, slightly sticky; no roots; very strongly
acid.

The A horizon generally is silt loam, but in part it may be
very fine sandy loam The B2t horizon ranges from heavy silt
loam to silty clay loam The C horizon 1s silt loam or very fine
sandy loam In some places the C horizon is underlain by a
IIC horizon of sandy loam or coarser textured material, and in
places this IIC horizon replaces the C horizon within a depth
of 5 feet. Some fine smooth pebbles can occur in the profile,
most commonly in the IIC horizon. The solum ranges from
about 24 to 36 inches in thickness Bedrock is at a great depth.

Color of the A horizon ranges from 10YR in hue to neutral,
from 3 to 6 in value, and from 0 to 3 1n chroma; the lowest
value and chroma are in the very thin Al horizon. The B
horizon ranges from 2.5Y to neutral in hue The matrix of the
B horizon is 5 or 6 in value and 0 to 2 or 3 in chroma. Mottles
are 10YR or 75YR in hue, 5 or 6 in value, and 4 to 8 in chroma
The matrix of the C horizon may be gray and contain mottles
having high chroma, or it may have high chroma with gray
mottling, or it may be gray without mottling Unlimed, these
soils are strongly acid to extremely acid, and acidity generally
increases with depth.

In this county soils other than the Othello that are poorly
drained are in the Calvert, Elkton, Fallsington, Hatboro, Kin-
kora, and Watchung series The Othello soils are more acid
and much deeper to bedrock than the Calvert soils, which have
a fragipan. Although the Othello soils are somewhat similar
to the Elkton and the Fallsington soils, they have a silt loam
subsoil, whereas in the Elkton soils that horizon is silty clay
and in the Fallsington it is sandy clay loam. The Othello soils
have a coarser textured subsoil than the Kinkora and Wat-
chung soils; the Kinkora soils characteristically contain much
fine mica, and the Watchung soils are only 5 to 10 feet deep to
very hard bedrock. The Othello soils are not subject to flooding
as are the micaceous Hatboro soils. The Othello soils formed on
the same kind of material as the well drained Matapeake soils
and the moderately well drained Mattapex and Butlertown
soils

Othello silt loam (Of).—This poorly drained, nearly
level soil occurs n areas of the Coastal Plain where the
well-drained Matapeake soils are dominant. This soil has
the profile described as typical for the Othello series. In-
cluded in mapping are a few acres that have slopes of
slightly more than 2 percent. (Capability unit ITIw-7;
woodland suitability group 14)

Othello-Fallsington-Urban land complex {Ou).—This
mapping unit lies mainly along the lower part of the
Christina River and along the Delaware River between
Wilmington and the Pennsylvania State line. Small areas
occur in and near the town of New Castle. The unit con-
sists of poorly drained, nearly level Othello and Fallsing-
ton soils that have been used for residential, commercial,
and industrial development. It is impractical to separate
these soils on the map, but about two-thirds of the complex
originally was Othello soils and one-third was Fallsington
soils. A profile typical for these soils is described for their
respective series.

About 25 percent of this complex has been relatively
undisturbed. Most of the remaining 75 percent has been
covered with as much as 18 inches of fill material. Some
small areas have been covered with more than 18 inches

of fill, but in few if any areas has the original soil profile
been entirely removed.

Although the mapping unit has been artificially drained
in many places, seasonal wetness and a high water table
limit its suitability for building sites and other residential
and community uses. (Capability unit and woodland suit-
ability group not assigned)

Pocomoke Series

The Pocomoke series consists of very poorly drained
soils that occur on flats and in depressions of the uplands
in the southern, or Coastal Plain, part of the county. The
native vegetation is wetland hardwoods, including swamp
maple, oak, gum, and a few pond pines.

In a typical profile the surface layer is black loam about
12 inches thick. The subsurface layer is gray or light-gray
loam or fine sandy loam about 6 inches thick. The subsoil
is about 14 inches thick and is gray or light-gray sandy
clay loam. Although this layer is sticky and plastic, water
moves through it readily. Underlying the subsoil is gray
or light-gray fine sand that is usually saturated with water.

If the water table is lowered, the Pocomoke soils are
usually easy to work. Normally, however, the water table
remains at or near the surface until late in spring. Where
outlets are lacking, the soils may be ponded for fairly long
periods. In areas having adequate outlets, ditches or tile
lines can be used to improve drainage, though ditches
should not penetrate the loose sandy material below the
subsoil. These soils have moderate avalable moisture
capacity, but their use is limited by very poor natural
drainage and a very high water table. In addition, extreme
acidity limits the growth of some crops.

Profile of Pocomoke loam, in an unplowed field just off
County Route 395, about 1 mile south of Glasgow :

Ap—O0 to 12 1nches, black (10YR 2/1) loam; weak, fine, granu-
lar structure ; friable, slightly sticky ; roots abundant;
very strongly acid; abrupt, smooth boundary ; horizon
10 to 14 inches thick.

A2g—12 to 18 inches, gray or light-gray (10YR 6/1) loam or
fine sandy loam ; weak, very fine, granular structure;
very friable, slightly sticky; roots fairly common,
very strongly acid; clear, smooth boundary ; horizon
4 to 6 inches thick.

B2tg—18 to 32 inches, gray or light-gray (10YR 6/1) sandy
clay loam; weak to moderate, medium, blocky and
subangular blocky structure; friable to firm, sticky
and plastic; some faint, dark-gray coats of clay; very
strongly acid; clear, smooth boundary; horizon 10 to
20 1nches thick.

IICg—32 to 42 inches +; gray or light-gray (10YR 6/1) fine
sand; structureless (single grain) ; loose, no roots;
material tends to flow : very strongly acid

The A horizon is generally loam but may be fine sandy loam
in some part The B2t horizon ranges from heavy sandy loam
to sandy clay loam in texture, and its average clay content is
between 18 and 25 percent. A few fine, smooth pebbles occur,
particularly in the C horizon. The solum normally ranges from
24 to 36 inches in thickness. Bedrock 1s at a great depth.

The Al, or Ap, horizon is generally black, but in places it
is very dark gray, very dark brown, or very dark grayish
brown. Throughout the profile, except in horizons that are
mottled, are hues of 10YR or yellower. The value of the matrix
in the B and C horizons is 4 to 6 and the chroma is 0, 1, or
rarely 2 The A2, B, and C horizons may have mottles with
a hue of 10YR or 7.5YR, a value of 4 to 6, and a chroma of
4 to 8 In unlimed areas these soils are very strongly acid to
extremely acid In most places acidity increases with depth

The Pocomoke soils are similar to the Bayboro soils in color
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and natural drainage, but the Bayboro have a clayey, very
slowly permeable subsoil Pocomoke soils have a dark surface
layer like that of the Johnston soils, but the Johnston lack
a gray B horizon and occur only on the flood plains of streams.
The Pocomoke soils formed on the same kinds of old upland
sediments as the well drained Sassafras soils, the moderately
well drained Woodstown soils, and the poorly drained Fallsing-
ton soils.

Pocomoke loam (Po).—Unless this soil is drained, it is
not suitable for most farm uses. Undrained areas are
mainly wooded. Trees grow well on this soil. If drainage
is 1mproved, many kinds of crops can be produced. In-
cluded in mapping are a few acres where the surface layer
1s a little more silty or more sandy than normal. (Capabil-
1ty umit ITIw-7; woodland suitability group 7)

Rumford Series

The Rumford series consists of deep, somewhat exces-
sively drained soils of the uplands on the Coastal Plain.
These soils developed in beds of very sandy old sediments
containing a small amount of clay and very little silt. They
are the sandiest soils in New Castle County. The native
vegetation consists of scrub hardwoods and some Virginia

ne.

P A typical profile has a brown or dark-brown surface
layer about 8 inches thick and a yellowish-brown subsur-
face layer about 4 inches thick. Both of these layers are
loamy sand. The subsoil, about 21 inches thick, is yellow-
ish-brown sandy loam in the upper part. In the middle
part it is strong-brown sandy clay loam, and in the lower
part it is strong-brown sandy loam. Below the subsoil is
strong-brown, loose loamy sand.

These soils are easy to work and likely are the first soils
in the county to warm in spring. They can be planted to
some of the earliest crops, particularly truck crops, and
they also are suited to melons, cucumbers, sweetpotatoes,
and other summer crops. The soils have low available
moisture capacity, but they respond well to irrigation.
Their natural supply of plant nutrients is low, and large
applications of fertilizer are needed for most crops. Soil
blowing is a hazard, and sloping areas are subject to water
erosion.

Profile of Rumford loamy sand, 2 to 5 percent slopes,
moderately eroded, in a cultivated area on County Route
47, about 1 mile north of Blackbird :

Ap—O0 to 8 inches, brown or dark-brown (10YR 4/3) loamy
sand ; very weak, fine, granular structure; loose to very
friable ; roots abundant; strongly acid; clear, smooth
boundary ; horizon 7 to 10 1inches thick

A2—8 to 12 inches, yellowish-brown (10YR 5/4) loamy sand;
very weak, fine, granular structure ; very friable ; roots
comnion ; strongly acid; clear, smooth boundary; hor-
izon 4 to 8 inches thick.

B1—12 to 18 mnches, yellowish-brown (10YR 5/6) sandy loam;
weak, medium, granular and subangular blocky struc-
ture; very friable ; roots common ; strongly acid ; grad-
ual, smooth boundary ; horizon 5 to 8 inches thick.

B2t—18 to 30 inches, strong-brown (7.5YR 5/6) light sandy
clay loam; weak, medium, subangular blocky struc-
ture; friable; slightly sticky; few roots; some thin
clay films and clay bridges between sand grains;
strongly acid; clear, smooth boundary; horizon 8 to
14 inches thick.

B3—30 to 36 inches, strong-brown (7.5YR 5/6) sandy loam;
weak, medium, granular structure; very friable; very
few roots; strongly acid; gradual, smooth boundary;
horizon 0 to 8 inches thick

C—36 to 48 inches -+, strong-brown (7.5YR 5/6) loamy sand;
structureless (single grain) ; loose; no roots; strongly
acid

The B2t horizon is sandy loam or light sandy clay loam and
has a clay content that averages less than 18 percent. The C
horizon may be sand, fine sand, or loamy sand. The B1 and B3
horizons are transitional in texture and other characteristics.
A few fine, smooth pebbles occur in places, but are mostly in the
C horizon. The solum ranges from about 24 to 40 inches in
thickness. Bedrock is at a great depth

The A horizon generally is 10YR in hue. It has a value of 3
to 5 and a chroma of 1 to 4; the lowest value and chroma are
in the very thin Al horizon In the B horizon the hue is mainly
7.5YR, but in places it is 5YR, and in the B1 and B3 horizons
it may be 10YR. Value in the B horizon is 5 or 6, and chroma is
6 or 8 The C horizon generally has the same range in color
as the B horizon, but in some places it is yellower in hue and
has a higher value. In unlimed areas the Rumford soils are
strongly acid to extremely acid Their acidity commonly in-
creases with depth Base saturation is very low.

The Rumford soils are more sandy throughout their profile
than any other soilg in the county They most nearly resemble
the Sassafras soils, but they are more sandy and less silty and
clayey than Sassafras soils, and they do not hold moisture and
plant nutrients so well

Rumford loamy sand, 2 to 5 percent slopes, moder-
ately eroded (RuB2).—A profile of this soil is described
as typical for the series. Erosion is only a slight hazard
because rainfall enters the soil rapidly and little runs
off. The available moisture capacity is low, however, and
the soil is droughty if rainfall is inadequate. Also, the
capacity to retain plant nutrients is low. Included in areas
mapped as this soll are a few nearly level spots and small
areas in which the subsoil is more sandy than normal.
(Capability unit ITs—4; woodland suitability group 10)

Rumford loamy sand, 5 to 10 percent slopes, moder-
ately eroded (RuC2).—This soil 1s more susceptible to
erosion than the soil just described. In addition, its use is
limited by a low capacity to hold moisture and plant nutri-
ents. Spots included in mapping have a more sandy sub-
soil than normal. (Capability unit ITTe-83; woodland suit-
ability group 10)

Sassafras Series

The Sassafras series consist of deep, well-drained soils
on uplands of the Coastal Plain in the southern part of the
county. These soils developed in beds of sandy old sedi-
ments that contain moderate amounts of silt and clay.
The native vegetation is mostly mixed hardwoods, but
some shortleaf pine and Virginia pine also are common.

A typical profile has a dark grayish-brown surface layer
about 8 inches thick and a yellowish-brown subsurface
layer about 9 inches thick. Both layers are sandy loam.
The subsoil, about 20 inches thick, is sticky, brown to
strong-brown sandy loam and sandy clay loam. Water
moves readily through the subsoil. Just below is strong-
brown sand or loamy sand.

The Sassafras soils are easy to work, and they warm
up quickly in spring. They have moderate available mois-
ture capacity and are suited to many kinds of crops. In
sloping areas, however, use is limited by the erosion hazard.

Profile of Sassafras sandy loam, 0 to 2 percent slopes,
in a cultivated area on County Route 47, about one-half
mile west of Prices Corners:

Ap—O0 to 8 inches, dark-grayish-brown (10YR 4/2) sandy loam;
weak, medium, granular structure; friable, slightly
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sticky ; roots abundant; strongly acid; clear, smooth
boundary ; horizon 8 to 10 inches thick

A2—S8 to 17 inches, yellowish-brown (10YR 5/4) light sandy
loam; weak, fine, granular structure; very friable;
roots abundant; strongly acid; clear, wavy boundary ;
horizon 7 to 10 inches thick

B21t—17 to 26 inches, strong-brown (7.5YR 5/6) heavy sandy
loam ; weak, medium, subangular blocky structure;
friable, slightly sticky; roots common; discontinuous
clay coats; strongly acid; gradual, wavy boundary;
horizon 6 to 10 inches thick

B22t—26 to 37 mches, brown (7.5YR 5/4) sandy clay loam;
moderate, medium, subangular blocky structure;
friable to firm, sticky and slightly plastic; few roots;
almost continuous clay coats; strongly acid; clear,
wavy boundary ; horizon 9 to 20 inches thick

C-37 to 50 inches -+, strong-brown (7 5YR 5/8) sand or loamy
sand ; structureless (single grain) ; loose to very fri-
able; very strongly acid

The B2t horizon generally is sandy clay loam, but in places
it is heavy sandy loam, heavy loam, or light sandy clay loam.
The clay content in the B2t horizon ranges from 18 to 30 per-
cent. The C horizon is coarser in texture than the B horizon,
and it commonly 1s coarser textured than the A horizon. The
C horizon contains fine, smooth pebbles in some places The
solum ranges from about 80 to 40 inches in thickness. Bedrock
18 at a great depth.

The A horizon is generally 10YR in hue, 3 to 5 in value,
and 1 to 4 in chroma ; the lowest value and chroma are in the
very thin A1l horizon, which occurs in undisturbed areas
Hue of the B horizon centers on 75YR but includes 5YR and
in places grades toward 10YR Value in the B horizon is 5 or
6, and chroma 1s 4 to 8, but a chroma of less than 6 is usually
present in some part of the B2t horizon. The C horizon is
similar to the B horizon in color, but commonly it has higher
value and chroma. In unhmed areas the profile is strongly
acid or very strongly acid. Normally, base saturation is be-
tween 25 and 35 percent.

The Sassafras soils are sumilar to the Collington, Matapealke,
Montalto, and Neshaminy soils 1n morphology. In contrast to
the Sassafras soils, the Collington soils have been influenced
by glauconite, or greensand, and their olive-brown subsoil 1s
lower 1n chroma than the one in the Sassafras soils The
solum of Sassafras soils contains less silt and much more sand
than that of the Matapeake soils Sassafras soils are much
deeper to bedrock than the Neshaminy and Montalto soils.
They have a somewhat less clayey, much more sandy sub-
soil than the Neshaminy soils, and they do not have the dark-
red, highly clayey subsoil of the Montalto so1ls The Sassafras
soils formed on the same kind of old upland sediments as the
moderately well drained Woodstown soils; the poorly drained
Falisington soils, which have a gray surface layer; and the
very poorly drained Pocomoke soils, which have a black sur-
face layer.

Sassafras sandy loam, 0 to 2 percent slopes [SoA).—
This so1l is so nearly level that it is subject to little or no
erosion. It is well drained, holds moisture fairly well, and
is well suited to practically all crops, especially fairly
early truck crops. This soil has the profile described as
typical for the series. Included in mapping are small,
widely scattered areas where the surface layer is somewhat
gravelly. (Capability unit I-5; woodland suitability
group 10)

Sassafras sandy loam, 2 to 5 percent slopes, moder-
ately eroded (SaB2).—Erosion is a moderate hazard on this
soil, but it can be controlled by using simple and easily
applied measures. Areas mapped as this soil include some
gullies, some widely scattered spots that are severely
eroded, and a few areas that are somewhat gravelly. (Ca-
pability unit IIe-5; woodland suitability group 10)

Sassafras sandy loam, 5 to 10 percent slopes, moder-
ately eroded (SaC2).—This soil is more susceptible to
erosion than less sloping Sassafras soils. Slopes gener-

ally are smooth, fairly long, and regular, but in some
places there are small sinks, locally called whale wallows.
A few shallow gullies have formed in widely scattered
areas. Included in mapping are small wooded areas where
little if any soil has been lost through erosion.

This soil can be safely cultivated if it is protected by
suitable practices. (Capability unit I1le-5; woodland
suitability group 10)

Sassafras sandy loam, 5 to 10 percent slopes, severely
eroded (SaC3).—This soil has a plow layer that consists
mostly of subsoil material and is brighter brown and more
sticky than the original surface layer. In some areas many
gullies have formed, and in places the subsoil is exposed.
Included in mapping are a few gravelly spots.

This soil is poorly suited to tilled crops, but it can be
used for hay or pasture. (Capability unit IVe-5; wood-
land suitability group 18)

Sassafras sandy loam, 10 to 15 percent slopes, mod-
erately eroded (SaD2).—This soil has lost a large part of
its original surface layer through erosion. Loecally, a few
gullies have been cut. Included in mapping are small
wooded areas that are only slightly eroded, and these
should be kept in trees. Also included are some gravelly
areas. (Capability unit IVe-5; woodland suitability
group 10)

Sassafras sandy loam, 10 to 15 percent slopes,
severely eroded (SoD3).—The plow layer of this soil con-
sists almost entirely of material brought up from the sub-
soil. Many gullies have been formed, and some of them
are deep. Small areas included in mapping are somewhat
gravelly.

This soil is not suited to clean-tilled crops. If it is well
managed, it can be used for hay, pasture, or sodded or-
chards. Some areas can be reforested. (Capability unit
VIe-2; woodland suitability group 18)

Sassafras and Matapeake soils, 15 to 30 percent
slopes {SmE).—These soils are silty to sandy in texture and,
in most places, are much thinner than normal above the
underlying sandy material. Some areas are wooded; in
these there has been little or no erosion. Other areas have
been cleared and are severely eroded. Small inclusions are
gravelly, and a few spots are seasonally wet.

These soils are not suited to cultivated crops, but they
can be safely used for hay, pasture, or sodded orchards.
(Capability unit VIe-2; woodland suitability group 10)

Silty and Clayey Land

Silty and clayey land consists of old deposits of clay that
have been overlain by material of varying texture, chiefly
silty. This land lies at higher elevations on the Coastal
Plain, adjacent to the Piedmont Plateau.

The mantle of silty material ranges from a few inches
to many feet in thickness and from gray to yellow and
brown and almost to red in color. Its thickness varies
widely within short distances. This material and the clayey
material under it are not related in origin. The clay can
be almost any color or mixture of colors—rved, purplish
red, gray, yellow, brown, pink, or white. It is very plastic
and sticky when wet and has very poor stability. Stabil-
izing cuts through this material 1s difficult, for the clay
commonly slides, slumps, or flows down the surface of a
cut and covers roads or other areas below it. If the material
is disturbed, it is even more unstable.
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The available moisture capacity is variable but generally
is low. The content of plant nutrients is very low, and the
risk of erosion is very severe. Although some areas are
cultivated and some have been used as a source of clay,
most of the acreage is idle or covered with scrub trees.
Some areas are used for residential and other community
purposes. The land is so unstable, particularly if disturbed,
that it has very severe limitatlons affecting its use for
roads, highways, building foundations, homes with base-
ments, and similar developments.

Silty and elayey land, gently sloping (5tB).—This land
has slopes of 0 to 5 percent. It is difficult to protect from
erosion, especially in areas that are cropped. In some places
a considerable amount of fine, smooth gravel is on and
near the surface. (Capability unit I1Te-42; woodland suit-
ability group 17)

Silty and clayey land, sloping (StC).—Erosion is a
severe hazard on this land. Pasture is a suitable use, though
an occasional cultivated crop can be grown if manage-
ment is exceptionally good. The surface should be pro-
tected by a plant cover most of the time. A few areas of
this land are gravelly. (Capability unit TVe-3; woodland
suitability group 17)

Silty and clayey land, steep (StE).—This land has slopes
ranging from 12 to 40 percent. It is too steep and too un-
stable for cultivation and many other uses. Deep-rooted
plants that form a protective cover are needed at all times.
These plants can be safely grazed to a limited extent.
(Capability unit VIIe-2; woodland suitability group 17)

Talleyville Series

The Talleyville series is made up of very deep, well-
drained soils that occur in the northern part of the county.
These soils have a very thick surface layer and a subsoil
that developed in two distinctly different kinds of ma-
terial. The surface layer and upper part of the subsoil
developed in a mantle of silty material; the lower part
of the subsoil, in material weathered in place from diabase
and other dark-colored rocks. The native vegetation likely
was mixed hardwoods, but little if any of the original
woodland remains.

A typical profile has a dark-brown silt loam plow layer
about 8 inches thick and a dark yellowish-brown silt loam
subsurface layer about 2 inches thick. The subsoil is about
54 inches thick. In the upper part it is strong-brown silt
loam. The middle part consists mainly of red silty clay
loam, and the lower part is red clay that is sticky and
plastic when wet. Below the subsoil is red sandy clay that
extends to a great depth.

The Talleyville soils are easy to work at a favorable
content of moisture, and they warm up readily in spring.
These soils have very high available moisture capacity.
They are suited to practically all uses, except where Jim-
ited by slope and the erosion hazard. Although they are
excellent soils for farming, most of their acreage is located
in expanding residential areas.

Profile of Talleyville silt loam, 2 to 5 percent slopes,
moderately eroded, in a sodded orchard just off County
Route 212 near Talleys Corners, about 2 miles northeast
of Talleyville:

Ap—O0 to 8 inches, dark-brown (10YR 3/3) silt loam ; moderate,
fine, subangular blocky structure; friable; strongly
acid; clear, smooth boundary; horizon 6 to 8 inches
thick

A28 to 10 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, thin, platy and very fine, blocky struc-
ture; friable; very strongly acid; clear, smooth boun-
dary; horizon 2 to 3 inches thick

B21—10 to 33 inches, strong-brown (75YR 5/6) heavy silt
loam; moderate, medium, subangular blocky struc-
ture ; friable to firm ; dark-brown (10YR 4/3) silt coat-
ings in root channels and in wormholes; no evident
clay coatings; very strongly acid; gradual, wavy
boundary ; horizon 10 to 24 inches thick

B22t—33 to 44 inches, strong-brown (7.5YR 5/6) heavy silt
loam ; moderate, coarse, blocky structure that breaks
readily to fine, blocky structure; firm in place; dis-
tinct, patchy clay coats; about 20 percent, by volume,
pockets of yellowish-red (5YR 4/8) silty clay loam 4
to 6 1nches across; about 5 percent gravel; very
strongly acid; gradual, wavy boundary; horizon 10
to 12 inches thick.

B23t—14 to 51 inches, silty clay loam that is mainly red (25YR
4/6) ; about 20 percent strong brown (75YR 5/6);
moderate, medium, blocky structure that breaks read-
ily to fine, blocky structure ; firm, slightly sticky ; faint
clay coatings; 2 percent gravel; strongly acid; clear,
wavy boundary ; horizon 7 to 12 inches thick.

IIB24t—51 to 64 inches, red (2.5YR 4/6) clay; moderate,
coarse and very coarse, blocky structure; firm, sticky
and plastic; faint clay coatings; § percent weathered
fragments of gabbro; strongly acid; diffuse boundary.

I1C-64 to 72 inches -+, red (25YR 4/6) sandy clay; weak,
coarse, subangular blocky structure; friable to firm,
plastic and slightly sticky; 5 to 15 percent weathered
fragments of gabbro that increase in number with
depth ; strongly aecid.

The A, B21. and B22t horizons normally are silt loam in
texture, but the B22t horizon 1s light silty clay loam in some
places. Although the Ap horizon has subangular blocky struc-
ture in the typical profile, commonly this horizon is granular
1n structure The B23t horizon of silty clay loam 1s transitional
to the 1IB24t horizon, which is clay or silty clay. Gravel or
stones may occur anywhere in the profile. Stones within the
silty mantle mosi likely rolled in from other areas The solum
ranges from 48 to 72 inches in thickness. Depth to bedrock is
6 to 10 feet or more

The A horizon 18 10YR or 7T5YR 1 hue, generally 3 or 4
in value, and 3 or 4 in chroma The B21, B22t, and B23t hori-
zons have a hue of 75YR, 5YR. or 23YR; the redness
increases with depth In these horizons the value is 4 or 5
and the chroma is 6 to 8 The red IIB24¢ horizon has a value
of 3 or 4 and a chroma of 6 or more. In unlimed areas the
profile 1y strongly acid or very strongly acid. Base saturation
ranges from 30 to 35 percent in the solum. but 1t 18 lower
in the IIC horizon

No other soils in the county developed in the same sequence
of materials as the Talleyville soils, and none has a solum
so thick as the Talleyville. The upper part of the solum in
Talleyville soils resembles that in the Matapeake soils, and
the lower part resembles the subsoil of the Montalto soils.

Talleyville silt loam, 2 to 5 percent slopes, moder-
ately eroded (TaB2).—This soil has the profile described
as typical for the series. In most places the soil has lost
part of its original surface layer through erosion. If it is
protected and otherwise well managed, however, it can be
safely kept in cultivation. (Capability unit ITe-4; wood-
land suitability group 4)

Talleyville silt loam, 5 to 10 percent slopes, moder-
ately eroded (TaC2).—This eroded soil has lost much of
its original surface layer. Management is needed that con-
serves moisture and controls erosion. (Capability unit
ITYe-4; woodland suitability group 4)

Tidal Marsh

Tidal marsh (Tm) consists of areas that are regularly
flooded by tidal waters. The soil material has not been
examined in detail, but it ranges from sand to clay and in
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some places is mucky or peaty. Besides being more or less
salty, some areas apparently contain a fairly large amount
of sulfur compounds. If these areas were drained and
reclaimed, the sulfur compounds would be oxidized to
other compounds that normally are highly toxic to crops
and most other plants. Areas of Tidal marsh that extend
inland along some of the streams are less affected by salt
than areas that are close to the Delaware River.

Tidal marsh is of little or no use for farming at the
present time because it is not suitable for crops, pasture,
or timber. About the only practical uses are for wildlife
and recreation. Some areas have been hydraulically
covered with fill material to form Made land, which is part
of the land type, Made land and Urban land. (Capability
unit VIIIw-1; woeodland suitability group 24)

Watchung Series

In the Watchung series are poorly drained soils that
occupy flats, depressions, and similar areas of the Pied-
mont Plateau in the northern part of the county. These
soils have developed in materials weathered from dark
basic rocks, usually disabase or gabbro. The native vegeta-
tion 1s wetland hardwoods, dominantly oaks.

In a typical profile the surface layer is dark-gray silt
loam about 8 inches thick. The subsoil, about 22 inches
thick, contains prominent mottles of brown and yellowish
brown. The upper part of this layer is gray or hight-gray
silty clay loam, and the lower part is gray silty clay.
Underlying the subsoil is gray silt loam that is mottled
with brown and yellowish brown.

The Watchung soils usually are difficult to work. They
are wet and sticky for long periods, and their surface
layer becomes hard and cloddy as it dries. Water moves
through the soil profile very slowly, and improving drain-
age 1s difficult. Although these soils have high available
moisture capacity and are well supplied with plant nutri-
ents, they are so wet and so difficult to drain that they
are little used for crops. They are used for grazing in some
places, but many areas are idle or still wooded.

Profile of a Watchung silt loam, in an idle field along
County Route 214, about 1 mile east of Brandywine:

Ap—O0 to 8 inches, dark-gray (10YR 4/1) silt loam , weak, fine,
granular structure and thin, platy structure; friable,
slightly sticky; strongly acid; clear, wavy boundary,
horizon 6 to 8 inches thick.

B21tg—8 to 18 inches, gray or light-gray (10YR 6/1) heavy
silty clay loam; common, medium, prominent mottles
of brown (7.5YR 5/4) and yellowish brown (10YR 5/
6); firm, sticky and plastic; some thin, gray (5Y
5/1) clay films; strongly acid ; gradual, smooth bound-
ary ; horizon 8 to 12 inches thick.

B22tg—18 to 30 inches, gray (5Y 5/1) silty clay; many, medi-
um, prominent mottles of yellowish brown (10YR
5/6) ; firm, very sticky and very plastic; distinct,
brown (7.5YR 5/4) clay coats; strongly acid to medi-
um acid; gradual, wavy boundary; horizon 10 to 20
inches thick

Cg—30 to 48 inches +, gray (5Y 5/1) silt loam; a few, coarse,
prominent mottles of brown (7.5YR 5/4) and yellowish

brown (10YR 5/6) ; structureless (massive) ; friable
to firm ; strongly acid to medium acid.

Texture of the B2t horizons is chiefly silty clay but includes
clay and heavy silty clay loam. The average clay content in
this horizon is well above 35 percent. The C horizon commonly
shows traces of the parent rock. Gravel occurs 1n some places,
and there may be stones in the profile, mostly on and near the
surface. Generally, the stones are colluvial in origin. The solum
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ranges from 24 to 40 inches in thickness. Depth to bedrock
normally is between 5 and 10 feet.

The Ap horizon is dark grayish brown or dark gray In
wooded areas there is a thin Al horizon; this generally is one
unit lower in value than the Ap horizon. In the B2t horizqn
the matrix is 2.5Y, 5Y, or 10YR in hue; 4, 5, or rarely 6 in
value; and normally 1 or 2 but possibly 3 in chroma Mottles
in the B2t horizons are fine to coarse, distinet to prominent, and
common to many. Most of the mottles are 10YR to 5YR 1n hue,
4 or 5 in value, and 4 to 6 in chroma. The C horizon has about
the same range in color as the B horizon. Greenish specks are
common ; these are thought to be fine remnants of decomposed
rock. Unlined, the soils are strongly acid to medium acid. Their
acidity decreases with depth and may approach neutral in the
lower part of the C horizon. Base saturation in this horizon
is very high

Iake the Watchung soils, the Calvert, Elkton, Fallsington,
Kinkora, and Othello soils are poorly drained. The Watchung
soils have a finer textured subsoil than the Calvert, Fallsing-
ton, and Othello soils, and they lack the fragipan of the Cal-
vert soils. Watchung soils resemble the Elkton and Kinkora
soils in their fine-textured subsoil, but they are less strongly
acid than those soils. The Watchung soils are not nearly so
deep to bedrock as the Elkton, Fallsington, and Othello soils
Watchung soils developed in the same or nearly the same kind
of residual material as the well-drained Montalto soils The
well-drained Talleyville and Neshaminy soils developed 1n
part from similar material

Watchung very stony silt loam (Wa).—This soil has
many stones and boulders on and near the surface and else-
where in the profile. It is of little use for farming but can
support water-tolerant trees and provide cover and per-
haps food for some kinds of wildlife. (Capability unit
VIIs4: woodland suitability group 13)

Watchung and Calvert silt loams, 0 to 3 percent
slopes (WcA).—The soils in this unchﬂ'erentlatpd unit are
poorly drained. Any given area mapped as this unit may
consist of Watchung silt loam, Calvert silt loam, or both
soils in any proportion. The Watchung soil has the profile
described as typical for the series. A typical profile of the
Calvert soil is described under the Calvert series. Included
In mapping are a few eroded spots.

Except for pasture that provides limited grazing, these
soils are little used for farming. They are difficult to drain,
though the improvement of drainage helps to increase the
growth of forage plants. (Capability unit Vw-1; wood-
land suitability group 13)

Watchung and Calvert silt loams, 3 to 8 percent
slopes (WcB).—Water from rain and melting snow enters
these soils very slowly, and much of it runs off, Conse-
quently, erosion is a hazard. A few gullies have formed,
and in spots some of the original surface layer has washed
away. Even so, wetness is the main limitation, and the im-
provement of drainage is the primary concern. Included
In mapping are a few acres where slopes are slightly more
than 8 percent.

These soils are little used for crops, but they are suit-
able for pasture. (Capability unit VIw-2; woodland
suitability group 13)

Woodstown Series

The Woodstown series consists of deep, moderately well
drained soils that occupy uplands of the Coastal Plain in
the southern part of the county. These soils developed in
old deposits of sandy material that contained a moderate
amount of silt and clay. The native vegetation is water-
tolerant hardwoods, mainly oaks.
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In a typical profile the surface layer is brown or dark-
brown loam about 7 inches thick, and the subsurface layer
is yellowish-brown loam or fine sandy loam about 8 inches
thick, The subsoil, about 26 inches thick, is yellowish-
brown fine sandy clay loam in the uppermost 20 inches and
is yellowish-brown sandy loam in the lower part. The upper
10 inches of the subsoil is free of mottles, but below 10
inches there are mottles of light brownish gray. The under-
lying material is yellowish-brown sandy loam and loamy
sand mottled with gray or light gray.

The Woodstown soils generally are easy to work, but
they tend to be wet in the spring and are fairly slow to
warm. Consequently, planting dates may be delayed. Arti-
ficial drainage is commonly needed for some crops, particu-
larly in the more nearly level areas. These soils are not diffi-
cult to drain by ditching or tiling if outlets are adequate.
Ditches should not penetrate the loose, sandy underlying
material. The available moisture capacity is high. Impeded
drainage and seasonal wetness limit the use of these soils,
and erosion is a hazard in sloping areas.

Profile of Woodstown loam, 0 to 2 percent slopes, in a
cultivated area along County Route 479, about 1 mile west
of Reynolds Corners:

Ap—O0 to 7 mches, brown or dark-brown (10YR 4/3) loam;
weak, medium, granular structure; friable, slightly
sticky ; many roots; strongly acid; clear, wavy boun-
dary ; horizon 6 to 8 inches thick.

A2—7 to 10 inches, yellowish-brown (10YR 5/4) loam or fine
sandy loam; weak, medium, granular structure, fri-
able ; slightly sticky ; many roots, strongly acid ; clear,
smooth boundary ; horizon 2 to 4 inches thick.

B21t—10 to 20 inches, yellowish-brown (10YR 5/6) fine sandy
clay loam; weak, medium, subangular blocky strue-
ture; friable, slightly sticky and slightly plastic; roots
fairly common ; some thin clay coats; strongly acid;
clear, smooth boundary ; horizon 10 to 14 inches thick.

B22t—20 to 30 inches, yellowish-brown (10YR 5/6) fine sandy
clay loam ; common, medium, distinet mottles of light
brownish gray (10YR 6/2) ; moderate, medium, sub-
angular blocky structure; friable to firm, sticky and
slightly plastic; few roots; some yellowish-brown clay
coats; strongly acid; clear, smooth boundary ; horizon
10 to 14 inches thick.

B3—30 to 36 inches, yellowish-brown (10YR 5/6) sandy loam ;
about 50 percent is coarse, distinct mottles of light
brownish gray (10YR 6/2); weak to moderate, me-
dium, subangular blocky structure, friable, slightly
sticky ; very few roots; strongly acid, clear, smooth
boundary ; horizon 0 to 6 inches thick.

(C1—36 to 42 inches, yellowish-brown (10YR 5/4) light sandy
loam ; about 50 percent coarse, distinct mottles of gray
or light gray (10YR 6/1) ; structureless (single grain) ;
very friable; no roots; strongly actd; clear, smooth
boundary ; horizon 4 to 8 inches thick.

C2—42 to 48 inches -, yellowish-brown (10YR 5/4) loamy
sand ; about 50 percent coarse, distinct mottles of gray
or light gray (10YR 6/1) ; structureless (single grain) ;
loose ; strongly acid

In New Castle County the A horizon is sandy loam in some
places. The Bt horizon ranges from heavy sandy loam to sandy
clay loam and typically has a content of clay between 18 and 25
percent. The solum ranges from about 28 to 40 inches in thick-
ness Bedrock is at a great depth.

All horizons generally are 10YR or 25Y in hue, but in some
places the lower B horizon and the C horizon have a hue of 5Y.
In undisturbed areas there is a dark grayish-brown A1l horizon
2 to 5 inches thick The A horizon has a value of 3 to 6 and a
chroma of 1 to 4; the lowest value and chroma are in tthe Al
horizon. The B21t horizon is 5 or 6 in value and 6 to 8 in chroma
The matrix of the B22t horizon is nearly like the B21t horizon
in color, but it is mottled with grayish colors that generally
are 2 or lower in chroma. In addition, the B22t horizon may
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contain mottles of high chroma. The B3 and C horizons have
about the same color range as the B22t horizon, but normally
they contain many more mottles than that horizon, and in places
the gray mottles are dominant., The B3 horizon is missing in
many places. In unlimed areas the reaction ranges from
strongly acid to extremely acid. The acidity commonly in-
creases with depth.

The Woodstown soils are similar to the Aldino, Butlertown,
Delanco, Keyport, and Mattapex soils 1 natural drainage, The
Woodstown soils do not contain a fragipan in the lower part of
the subsoil like that in the Aldino and Butlertown soils, and
they are much deeper to bedrock than Aldino soils. The Woods-
town soils are less silty and more sandy in the solum than the
Delanco and Mattapex =oils. They do not have a heavy, clayey
subsoil like that in the Keyport soils, and water moves much
more rapidly through their subsoil than through the one in the
Keyport soils.

‘Woodstown soils developed on the same kinds of material as
the well-drained Sassafras, the grayish, poorly drained Falls-
ington, and the black, very poorly drained Pocomoke soils.

Woodstown sandy loam, 0 to 2 percent slopes (WoA).—
This soil has a much sandier plow layer than Woodstown
loam, 0 to 2 percent slopes, and normally is easier to drain
and to work than that soil. Seasonal wetness limits use, and
removing excess water is the main concern of management.
(Capability unit ITw-5; woodland suitability group 7)

Woodstown sandy loam, 2 to 5 percent slopes, moder-
ately eroded (WoB2).—The use of this soil is limited more
by the erosion hazard than by impeded drainage. Included
1 mapping are a few acres where slopes are more than 5
percent and some severely eroded spots in which a few
gullies have formed. (Capability unit 1Te-36; woodland
suitability group 7)

Woodstown loam, 0 to 2 percent slopes (WsAl—A
profile of this soil is described as typical for the series.
Impeded drainage and seasonal wetness are the main limi-
tations that restrict use; there is little or no hazard of
erosion. (Capability unit ITw-1; woodland suitability
group 7)

Woodstown loam, 2 to 5 percent slopes, moderately
eroded (WsB2).—Erosion is a hazard on this soil, but
impeded drainage also Limits use. A few small areas in-
cluded in mapping are severely eroded, and a few have
slopes of more than 5 percent. (Capability unit IIe-16;

woodland suitability group 7)

Use and Management of Soils

The soils of New Castle County are used for crops, trees,
and pasture, and, in some parts of the county, cropland is
being used rapidly for residential and other nonfarm pur-
poses. This section explains how the soils can be managed
for these purposes and also for wildlife and in the building
of highways, farm ponds, and other engineering structures.
Also given are the estimated yields of the principal crops
and pasture grasses.

In presenting information about the use of soils for
crops and pasture and as woodland for wood products, the
procedure is to describe a group that is made up of similar
soils that are suitable for those purposes and to suggest use
and management for the group. In the section on engineer-
ing, the soils are not grouped but are placed in tables so
that properties significant to engineering work can be read-
ily given. In the section on nonfarm uses, the soils are rated
according to their limitations for selected uses.
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Crops and Pasture

This subsection explains the system of capability classifi-
cation used by the Soil Conservation Service, suggests
management by capability groups of soils, and discusses
general practices of managing soils for crops and pasture.
Also, a table lists estimated yields of principal crops and
pasture plants on arable soils under a high, or improved,
level of management.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups are
made according to the limitations of the soils when used for
field crops, the risk of damage when they are used, and the
way they respond to treatment. The grouping does not take
into account major and generally expensive landforming
that would change slope, depth or other characteristics of
the soils; does not take into consideration possible but un-
likely major reclamation projects; and does not apply to
rice, cranberries, horticultural crops, or other crops re-
quiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substitute
for interpretations designed to show suitability and limi-
tations of groups of soils for range, for forest trees, or
engineering.

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subeclass, and unit.
These are discussed 1n the following paragraphs.

CaAPABILITY crLAssEs, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indi-
cate progressively greater limitations and narrower choices
for practical use, defined as tollows:

Class I soils have few limitations that restrict their
use.

Class II soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

Class ITT soils have severe limitations that reduce the
choice of plants, require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their
use largely to pasture, range, woodland, or wild-
life.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife.

Class VIIT soils and landforms have limitations that
preclude their use for commercial plants and re-
strict their use to recreation, wildlife, or water
supply, or to esthetic purposes.
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CAPABILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, ¢, 0, s, or ¢, to
the class numeral, for example, ITe. The letter ¢ shows that
the main limitation is risk of erosion unless close-growing
plant cover is maintained ; w shows that water in or on the
soil interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial drain-
age) ; s shows that the soil 1s limited mainly because it is
shallow, droughty, or stony ; and ¢, used in only some parts
of the United States, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses, because the soils of this
class have few limitations. Class V can contain, at the most,
only the subclasses indicated by w, s, and ¢, because the
soils in class V are subject to little or no erosion, though
they have other limitations that restrict their use largely
to pasture, range, woodland, wildlife, or recreation.

CAPABRILITY UNITS are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic muneral to the subclass
symbol, for example, ITe—4 or I1Ie-5. Thus, in one symbol,
the Roman numeral designates the capability class, or
degree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identifies
the capability unit within each subclass. In New Castle
County the capability units are not in numerical order, be-
cause a statewide system is used in Delaware and all the
capability units in the system are not in New Castle
County.

Management by capability units

The soils in New Castle County have been placed in 36
capability units. The soils in each unit have about the
same limitations, are subject to similar risks of damage,
need about the same kind of management, and respond
to management in about the same way. Made land and
Urban land and the seven complexes that include Urban
land have not been placed in a capability unit because they
are generally the sites for industrial, residential, or other
community development.

In the following pages each capability unit is described,
and management for each is discussed. The names of the
soil series represented are given in the description of each
capability unit, but this does not mean that all of the soils
in a given series are in the unit. To determine the soils in
a capability unit, refer to the “Guide to Mapping Units”
at the back of this survey.

CAPABILITY UNIT I-4

This unit consists of deep, well-drained, medium-tex-
tured soils that occur on uplands and are nearly level and
not more than slightly eroded. These soils are in the Ches-
ter, Matapeake, Montalto, and Neshaminy series. They
are fairly easy to work. Moisture and plant nutrients are
retained well and readily released to plants.

These soils are well suited to gencral farming. They
can be intensively cultivated under good management that
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includes minimum tillage and use of all available crop
residue. Practices are needed that keep the supply of plant
nutrients high and that provide legumes and green-
manure crops. Also needed is considerable lime in some
places.

In this county the soils in this capability unit occupy
about 11,680 acres.

CAPARILITY UNIT I-5

Sassafras sandy loam, 0 to 2 percent slopes, is the only
soil in this capability unit. This soil occurs on uplands and
is deep and well drained. Tt is easy to work and warms up
more quickly than do finer textured soils.

The soil in this unit is well suited to crops that are
planted early in spring. It can be intensively cultivated
under good management. Good management includes
minimum tillage and the use of all available erop residue.
Practices are needed that keep the supply of plant nutri-
ents high and that include legumes and green-manure
crops in the cropping system. Moderate amounts of lime
are needed in some places.

In this county this soil occupies about 280 acres.

CAPABILITY UNIT I-6

Comus silt loam is the only soil in this capability unit.
This nearly level soil occurs on flood plains and is deep and
well drained. It is generally subject to flooding, but it can
be worked farly easily after the danger of flooding has
pa t. Moisture and plant nutrients are retained very well.

Because of the hazard of flooding, use of this soil is com-
monly limited to corn, forage crops, and pasture. Good
management ineludes minimum tillage and use of all avail-
able crop residue. Practices are needed that keep the sup-
ply of plant nutrients high and that provide suitable cover
crops. Considerable lime is needed in some places. In most
places artificial drainage and practices that control erosion
are not needed. In areas where the hazard of flooding is
moderate, however, this soil should be managed as if it
were in capability unit IIw-—7. Where flooding is very
frequent or severe, the use and management given for
capability unit Vw-1 are suitable.

In this county this soil occupies about 453 acres.

CAPABILITY UNIT Ile-4

This unit consists of deep, well-drained, medium-tex-
tured soils that occur on uplands and are gently sloping
and moderately eroded. These soils are in the Chester,
Elioak, Elsinboro, Glenelg, Manor, Matapeake, Montalto,
Neshaminy, and Talleyville series. The plow layer of these
soils is crumbly silt loam or loam. Moisture and plant nu-
trients are retained well and are readily released to plants.

Under practices that normally are easy to apply, these
soils are suitable for intensive cultivation. One of these
practices is contour tillage where practical, and it is prac-
tical in most places. Also needed is minimum tillage and
full uge of crop residue. Crop rotations that include a large
proportion of close-growing crops are advisable. Con-
trolled grazing is necessary where these soils are used for
pasture.

The soils in this unit occupy about 67,372 acres in this

county.
CAPABILITY UNIT Ile-5

This unit consists of deep, well-drained, moderately
coarse textured soils that occur on uplands and are gently

sloping and moderately eroded. These soils are in the Col-
lington and the Sassafras series. Their plow layer is crum-
bly to very crumbly sandy loam or fine sandy loam. Mois-
ture and plant nutrients are retained moderately well, and
these soils are easy to work.

The soils in this unit are suited to cultivated crops if
management is good. Management practices are fairly easy
to apply. .\ plant cover is needed for as much of the time
as possible. Crop rotations should be at least 3 years long,
and in this time only one clean-tilled erop should be grown.
Contour tillage is needed where slopes permit it, and farm-
ing in contour strips is advisable. Good management in-
cludes minimum tillage and use of all available crop resi-
due. The supply of plant nutrients should be kept high,
and moderate amounts of lime are needed in some places.
Jontrolled grazing is necessary where these soils are used
for pasture.

In this county the soils of this unit occupy about 4,530
acres.

CAPABILITY UNIT Ile-13

This unit consists of moderately well drained, medium-
textured soils that occur on uplands and are gently sloping
and moderately eroded. These soils are in the Aldino,
Glenville, and Keyport series. They have a very slowly
permeable subsoil. The Aldino and Glenville soils have a
fragipan in the lower part of the subsoil, and the Keyport
soils have a sticky subsoil that is rich in clay.

Because of slope, runoff on these soils is so rapid that
protection from erosion is more important than improve-
ment of drainage. These soils may be too wet in some sea-
sons and too dry in others. Planting may be delayed in
spring. Good management includes practices that help to
control erosion and, especially early in spring, that remove
excess water. Among these practices are stripcropping in
graded rows and use of interceptor ditches, diversion ter-
races, and sodded waterways. Tile lines or ditches are
needed in local areas. The crop rotation should last at least
3 years and should provide only one clean-tilled crop.
Crops that may be damaged by frost heaving in winter
should not be planted.

The soils of this unit occupy about 12,367 acres in the
county.

CAPABILITY UNIT Ile-16

This unit consists of moderately well drained, medium-
textured soils that occur on uplands and are gently slop-
ing and moderately eroded. These soils are in the Butler-
town, Delanco, Mattapex, and Woodstown series, Perme-
ability in the subsoil is moderate to moderately slow.

Because of slope, protecting these soils from erosion is
more important than improving drainage. Improvement
of internal drainage is not needed for some crops and gen-
erally is limited to spot drainage by tile lines or ditches.
Because these soils tend to be wet In spring, planting is
commonly delayed. The crop rotations should last at least
8 years and should include only one clean-tilled crop.
Stripcropping, sodded waterways, and a few interceptors
and diversion terraces as needed help to control erosion
and to dispose of excess water safely. Planting crops that
may be damaged by frost heaving in winter is not
advisable.

The soils in this unit occupy about 5,810 acres in this

county.
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CAPABILITY UNIT Ile-36

Woodstown sandy loam, 2 to 5 percent slopes, moder-
ately eroded, is the only soil in this unit. This soil occurs
on uplands. It has a moderately permeable subsoll and 1s
moderately well drained, ] .

This so1l is easier to work and generally is easier to
drain than the soils in capability unit ITe-16 because 1t
has a sandier surface layer and a more permeable subsoil.
Also, crop damage by frost heaving generally is less.
Planting, however, may be delayed in spring because of
wetness. Needed for controlling erosion and for disposing
of excess water are stripcropping, sodded waterways, and
in places interceptors and diversion terraces. Tile lines
are suitable where drainage is needed, but for many crops
drainage may not be needed.

This soil occupies about 1,044 acres in the county.

CAPABILITY UNIT IIw-1

In this unit are nearly level, moderately well drained,
medium-textured soils that occur on uplands. These soils
are in the Butlertown, Delanco, Mattapex, and Woodstown
series. Permeability of the subsoil is moderate to moder-
ately slow. The hazard of erosion is not more than slight.

If adequate drainage is provided, these soils are suited
to most crops commonly grown in the county. Drainage
is not difficult and can be done by tile or open ditches.
Planting is often late, however, and some perennial crops
may be damaged by frost heaving. If drainage is adequate,
limitations to farming are few.

In this county the soils in this unit occupy about 6,513
acres.

CAPABILITY UNIT IIw-3

This unit consists of nearly level, moderately well
drained, medium-textured soils that occur on uplands and
have a slowly permeable fragipan in the lower part of
the subsoil. These soils are in the Aldino and the Glenville
series. Drainage is needed for most uses.

These soils are well suited to most common crops if
management is good and provides cultivation when these
soils are neither too dry nor too wet. Not suitable, how-
ever, are crops that may be damaged by frost heaving in
winter. Properly spaced tile lines or V-type ditches are
generally adequate for removing excess water, but neither
should be installed below the top of the fragipan.

The soils of this unit occupy about 2,798 acres in the
county,

CAPABILITY UNIT Ilw—5

Woodstown sandy loam, 0 to 2 percent slopes. is the only
soil in this unit. This soil occurs on uplands, has a mode-
rately permeable subsoil, and is moderately well drained.

The soil in this group is fairly easy to work and to drain.
Tile lines function verv well, and ditches also can be used.
Some perennial crops may be damaged by frost heaving.
Planting dates may be delayed because this soil does not
dry or warm early in spring.

This soil occupies about 7381 acres in the county.

CAPABILITY UNIT IIw-7

Codorus silt loam is the only soil in this capability unit.
This soil is nearly level and moderately well drained. It
occurs on flood plains and is likely to be flooded. The water
table is seasonably high, and the subsoil is poorly aerated
part of the year. This soil is mostly in pasture and is
wooded in some areas, but it is suitable for many kinds

of crops if drainage is improved. V-type ditches are com-
monly used for drainage, though tile lines also can be
used. Runoff from higher areas should be intercepted and
diverted. Main stream channels must be kept clean, and
some of them may need deepening and straightening. In
areas where the hazard of flooding is very frequent or
severe, this soil ought to be used and managed as the soils
in capability unit Vw-1.
This soil occupies about 1,830 acres in this county.

CAPABILITY UNIT IIw-8

Keyport silt loam, 0 to 2 percent slopes, is the only soil
in this capability unit. This soil occurs on uplands and is
moderately well drained. Its subsoil is clayey and very
slowly permeable.

Drainage is difficult in most places because water enters
and moves through the soil so slowly. Properly spaced
ditches are needed for drainage, for tile lines do not func-
tion properly in the tight subsoil. This soil can be worked
only within a narrow range of moisture content. Heavy
machinery tends to compact the surface layer and cause
puddling if the content of moisture is high. Perennial
crops may be damaged by frost heaving, but corn, soy-
beans, pasture plants, and some other crops can be grown
1f management is good. Crops planted late grow better
than crops planted early.

This soil occupies about 2,982 acres in this county.

CAPABILITY UNIT Iis—4

Rumford loamy sand, 2 to 5 percent slopes, moderately
eroded, is the only soil in this capability unit. This deep
soil occurs on uplands and is somewhat excessively
drained. It has a thin sandy surface layer and a somewhat
finer textured, moderately permeable subsoil.

Because this soil warms early in spring, it can be used
for crops that are planted early. Some crops may grow
faster on more moist, fertile soils than they do on thissoil,
but the early harvest and good quality of the crops may
compensate for faster growth.

Seasonal droughtiness is the most important limitation
to use and management, though moderate practices of
erosion control are needed in some places. Because the
sandy surface layer tends to blow when it is dry, a plant
cover is needed as much of the time as feasible. Windbreaks
are useful in places. Practices are needed for conserving
moisture and plant nutrients, and most crops require large
additions of fertilizer. In the dry periods of the growing
season, irrigation is especially desirable. Contour tillage
in alternating strips of row crops and close-growing crops
helps to slow runoff and to increase absorption of water
by the soil.

This soil occupies about 739 acres in the county.

CAPABILITY UNIT Ilfe-4

In this unit are deep, well-drained, medium-textured
soils that occur on uplands and are moderately sloping and
moderately eroded. These soils are in the Chester, Elsin-
boro, Glenelg, Manor, Matapeake, Montalto, Neshaminy,
and Talleyville series. Slopes are as much as 10 percent on
the Coastal Plain and as much as 15 percent on the Pied-
mont Plateau.

Use of these soils for crops is limited unless practices of
soil and water conservation are intensive. Tillage should
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be kept to a minimum and should be on contour strips.
Where crops are grown, the rotations should last at least
4 years, and close-growing plants should be grown most
of this time. Well-sodded diversion terraces and waterways
are needed for carrying off excess water (fig.9).

In this county these soils occupy about 14,705 acres.

CAPABILITY UNIT IIle-5

Sassafras sandy loan, 5 to 10 percent slopes, moderately
eroded, is the only soil in this capability unit. This deep
soil is well drained and occurs on uplands. It is somewhat
droughty in long, dry periods. This moderately sloping
soil 1s severely limited for cropping unless practices of
soil and water conservation are intensive. Practices that
help to control erosion and conserve moisture include use
of contour striperopping, diversion terraces, and sodded
waterways. In crop rotations, tilled crops should be planted
no more than once in 4 years. Tillage is easy but should
be kept to a minimum. Irrigation is needed in droughty
periods.

This soil occupies about 1,791 acres in the county.

CAPABILITY UNIT IIle-13

Keyport silt loam, 5 to 10 percent slopes, moderately
eroded, is the only soil in this unit. This soil occurs on up-
lands. It has a very slowly permeable subsoil and is moder-
ately well drained. Runofl 1s especially rapid, and the chief
limitation to use for farming is the severe hazard of
erosion in areas not protected by good practices of
management,.

Contour stripcropping and diversion terraces help to
control runofl and erosion. Because planting usually is late
in spring, this soil is not well suited to crops that may be
damaged by frost heaving. Open ditches are needed in local
wet spots. Tile lines do not function properly in the fine-
textured, sticky, very slowly permeable subsoil.

This soil occupies about 874 acres in this county.

CAPABILITY UNIT Hle-16

In this unit are moderately well drained, medum-tex-
tured, moderately sloping soils that are moderately eroded
and have a subsoil with moderately slow permeability.
These soils occur on uplands. They are in the Butlertown
and Mattapex series. The hazard of erosion is severe be-
cause runoff is rapid and water does not easily penetrate
into and through the soil.

At close intervals suitable interceptors and diversion
terraces are needed to collect runoff and safely dispose of it
through sodded waterways or through properly spaced tile
lines. Other drainage improvement generally is not needed
for most crops or for other uses. If tilled crops are grown,
they should be planted only once in rotations that last 4 or
preferably 5 years.

These soils occupy about 8391 acres in this county.

CAPABILITY UNIT IIle-33

Rumford loamy sand, 5 to 10 percent slopes, moderately
eroded, is the only soil in this capability unit. This deep
soil occurs on uplands and is somewhat excessively
drained. It has a sandy surface layer that is underlain by a
somewhat finer textured, moderately permeable subsoil.
Erosion is probably the most important limitation to culti-
vation, but for general farming, practices other than those
that control erosion are needed. Intensive practices are

needed to conserve moisture because this soil is periodically
droughty. Supplemental irrigation should be available if
needed. If these practices of management are properly
applied, this soil is especially well suited to truck crops and
other crops that are planted early. In the rotations used,
close-growing crops should be grown for as much time as
feasible and row crops should not be grown more than
once in 4 years. The crops should be grown in narrow
strips on the contour. Windbreaks may be useful to check
so1l blowing if this soil is worked when dry.
In this county this soil occupies about 232 acres.

CAPABILITY UNIT Ilfe-42

Silty and clayey land, gently sloping, is the only soil in
this capability unit. This land is well drained in most
places and has a highly unstable clay subsoil. It has a
mantle of silty material that is a few inches to several feet
thick and is underlain by variously colored, but dominantly
red, clay. This land can be cultivated, but is low in fertility,
tends to be seasonally droughty, and is rapidly eroded 1n
areas where it 18 not protected and stabilized.

All eropping should be on the contour. Good manage-
ment is needed to check erosion, conserve moisture, and
supply large amounts of plant nutrients. Kven when all of
these practices are applied, crop growth may be poor. In
areas that are not well protected, gullying tends to be
severe, and exposed subsoil material may slip or flow,
particularly when saturated.

This soil occupies about 140 acres in the county.

CAPABILITY UNIT Illw-6

Fallsington sandy loam is the only soil in this capability
unit. This nearly level soil occurs on uplands. It has a mod-
erately permeable subsoil and is poorly drained. The water
table 1s at or near the surface in spring and winter and
seldom falls below a depth of about 3 feet. As a result, some
areas are ponded for a long time. Fertility and available
moisture capacity are moderate, and the soil is easy to
work.

Under artificial drainage and other good management,
corn, soybeans, and some hay and pasture can be grown on
this soil. Truck and other specialty crops also can be
grown. If adequate outlets are available, dramage is not
difficult and tile lines generally function well. If ditches
are used to provide drainage, they should not penetrate
into the loose, sandy underlymmg material. Interceptor
ditches and diversion terraces can be used to safely dispose
of excess runoff.

This soil occupies about 10,063 acres in the county.

CAPABILITY UNIT IIIw-7

In this unit are poorly drained and very poorly drained,
medium-textured soils that have a moderately permeable
to moderately slowly permeable subsoil. These soils are
in the Fallsington, Hatboro, Johnston, Othello, and Po-
comoke series. The Johnston and some of the Hatboro
soils occur on flood plains and have some limitations of
flooding. In all of the soils, the water table is at or near
the surface in winter and spring, and it seldom falls much
below a depth of 3 feet. Available moisture capacity is
high, but these soils are fairly difficult to work when they
are a little too dry or too wet.

It adequate outlets are availlable, drainage is not too
difficnlt. Either tile lines or ditches can be used to pro-
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Figure 9.—An asparagus field on soils of capability unit IIle-4 where a permanently sodded waterway is used for carrying off
excess water. The sodded strip is used as a temporary roadway in dry periods.

vide drainage. The drains must be more closely spaced
than for the soil in capability unit IITw-6. If ditches are
used to provide drainage, they should not penetrate into
the sandy material that underlies some of the soils. Inter-
ceptor ditches and diversion terraces can be used to safely
dispose of excess runoff. If these soils are properly
drained, they are suited to corn and soybeans, as well
as to hay and pasture plants. Some erosion control is
needed on the more sloping soils.
These soils occupy about 26,132 acres in this county.

CAPABILITY UNIT IIiw-9

In this unit are poorly drained and very poorly drained,
medium-textured soils that are nearly level and in de-
pressional areas or are gently sloping. These soils are on
uplands and have a fine-textured, very slowly permeable
subsoil. They are in the Bayboro and Elkton series. The
water table is at or near the surface in winter and at times
late in spring. The depressional areas, therefore, are likely
to be ponded.

The soils in this unit are more difficult to drain than
other poorly drained and very poorly drained soils of the
county. Because of the tight subsoil, tile drains do not
function properly. Interceptor ditches and diversion ter-
races can be used safely to dispose of excess runoff. Closely
spacing the ditches and grading the areas between the
ditches provide better surface drainage in some areas.
In other areas crops are planted in elevated or graded
rows. Corn and soybeans are the crops commonly grown,
though hay or pasture plants are grown in some places.
Practices that control erosion are needed on some of the
more sloping soils.

In this county the soils in this capability unit occupy
about 9,504 acres.

CAPABILITY UNIT IIIw-11

The only soil in this capability unit is Elkton sandy
loam, 0 to 2 percent slopes. This soil is poorly drained and
occurs on uplands. It has a fine-textured, very slowly per-
meable subsoil. In winter and spring, the water table is
at or near the surface.
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Ditches that are properly spaced remove water readily
from the plow layer, but the subsoil 1s slow to drain. If
adequate outlets are available, ditches can be used to
drain the subsoil, but tile drains do not function properly.
Interceptor ditches and diversion terraces can be used to
remove excess runoff. The plow layer is easy to work after
this so1l is adequately drained. Corn and soybeans are the
crops commonly grown.

This soil occupies about 694 acres in the county.

CAPABILITY UNIT IVe-3

This unit consists of deep, well-drained, medium-tex-
tured to moderately fine textured soils that are moderately
sloping to strongly sloping and occur on uplands. These
soils are moderately eroded or are severely eroded. They
are in the Chester, Elioak, Glenelg, Manor, Matapeake,
Montalto, and Neshaminy series. The land type, Silty and
clayey land, sloping, is also in this unit. In the severely
eroded soils, the present surface layer consists mostly of
material from the subsoil that has been mixed with the
remaining surface layer by plowing. Many gullies cut
the areas.

Slope and erosion make these soils marginal for tilled
crops. Tilled crops should be grown no more than once
in 5 years, and they should be planted on the contour
in narrow strips where feasible. Other erosion practices
also are needed and must be intensively applied and main-
tained. Better uses for the soils of this unit are for per-
manent hay or pasture or for orchards that are planted
on the contour and that have a permanent ground cover.

These soils occupy about 11,703 acres in this county.

CAPABILITY UNIT IVe-5

In tlus unit are deep, well-drained, moderately coarse
textured soils that are moderately sloping to strongly
sloping and occur on uplands. These soils are in the Col-
lington and Sassafras series. Some of them are moderately
eroded, and others are severely eroded. They are among the
earliest soils of the county to warm in spring and have
a sandy surface layer that generally is easy to work.

Slopes and erosion make the soils of this unit marginal
for tilled crops. Tilled crops should not be grown more
than once in 5 years, and they should be planted on the
contour in narrow strips where feasible. Better uses of these
soils are for permanent hay or pasture or for orchards
that are planted on the contour and that have a permanent
ground cover. All practices for the control of erosion must
be intensively applied and carefully maintained. Also,
moisture must be conserved because the moisture holding
capacity of these soils is only moderate. Wherever eco-
nomically feasible, irrigation is beneficial.

These soils occupy about 1,960 acres in the county.

CAPABILITY UNIT IVe-%

Mattapex silt loam, 5 to 10 percent slopes, severely
eroded, 1s the only soil in this capability unit. This soil
is moderately well drained and occurs on uplands. All of
the original surface layer has been washed away, and the
present plow layer consists of material that formerly was in
the subsoil.

The hazard of further erosion is very high on this soil,
and growth of tilled crops is strictly marginal. Artificial
drainage probably is not needed, but diversion terraces and
sodded waterways are needed for safe removal of excess
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water. Corn or other tilled crops should not be planted
more than 1 year in 5; hay, pasture plants, or other close-
growing vegetation should be kept on this soil the rest
of the tume.

This soil occupies about 197 acres in the county.

CAPABILITY UNIT Vw-1

This unit consists of poorly drained, medinm-textured
soils that have such a very slowly permeable subsoil that
drainage for cultivation is not feasible. Thesc nearly level
soils are on uplands. Areas are on flats and depressions,
around and above the heads of drainageways, and on old
stream terraces. These soils are in the Calvert, Kinkora,
and Watchung series.

Drainage can be improved by diverting runoff from
higher areas to open ditches for safe removal. Tile drains
normally do not function well in these soils. Most areas
are in wooded wetland, but cleared areas generally are idle
or are used for grazing. In most places improved pasture
1s the most suitable use for these soils.

In this county these soils occupy about 2,526 acres.

CAPABILITY UNIT VIe-2

In this unit are deep, dominantly well drained soils that
are steep or are strongly sloping and severely eroded. These
soils are in the Chester, Collington, Elicak, Glenelg, Key-
port, Manor, Montalto, Matapeake, Neshaminy, and Sas-
safras series. They occur in nearly all parts of the county,
and the individual areas generally are small.

These soils are either too steep or too severely eroded
for safe cultivation. If clean-tilled crops are grown, all
of the surface layer, and in many places part of the sub-
soil, is likely to be lost. Further erosion may even occur
where hay crops are grown unless intensive practices are
used for control of erosion. Pasture generally is the most
suitable use other than woodland for these soils, but good
management that includes controlling grazing is needed.
Areas now in trees should remain wooded, and some areas
ought to be reforested.

The soils in this unit occupy about 9,817 acres in the

county.
v CAPABILITY UNIT VIw-1

This unit consists of only Mixed alluvial land, which is
made up of alluvial material that was recently deposited
on flood plains. This land is dominantly poorly drained.

Grazing is one of the most suitable uses for Mixed
alluvial land, though preparing the areas for grazing may
not be economical. Where feasible, grasses and legumes that
tolerate wetness and that are suitable for grazing can be
established in areas already cleared. Grazing is seasonal,
because the water table is high for much of the year and
most areas are subject to frequent flooding. Wooded areas
are best kept in trees and managed for woodcrops, and
some cleared areas should be planted to trees. All of the
areas provide habitat for some kinds of wildlife. Many
sites are suitable for ponds or small lakes.

In this county Mixed alluvial land occupies about 8,702

acres.
CAPABILITY UNIT VIw-2

This unit consists of gently sloping, wet soils that gen-
erally are not feasible to drain for crops. These soils are in
the Calvert, Kinkora, and Watchung series. Their surface
layer is hard when dry, tough when moist, and sticky
when wet.
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The soils in this unit are not suited to cultivation, be-
cause they are so difficult to drain and to work. They also
erode rapidly if the vegetative cover is removed. Drain-
age other than partial surface drainage to improve graz-
ing is impractical, because the subsoil of these solls 1s
so slowly permeable. Areas to be grazed can be improved
by installing ditches, seeding, and applying fertilizer and
lime. In addition, brush and weeds should be controlled.
Wooded areas are best kept in trees.

The soils in this unit occupy about 425 acres in the
county.

CAPABILITY UNIT VIs-3

Only Neshaminy and Talleyville very stony silt loams,
3 to 35 percent slopes, is in this unit. These soils occur on
uplands and are well drained. )

Stones and slopes make these soils unsuitable for culti-
vation, though they can be used for grazing. Limited
hay crops can be grown in some areas if the stones are at
least partly removed, the areas are adequately seeded, and
lime and fertilizer are applied. Controlling grazing helps
to prevent destruction of the sod by trampling and thus
helps to control erosion. Control of weeds and brush may
be difficult. Wooded areas are best kept in trees, and some
areas ought to be reforested.

The soils in this umit occupy about 684 acres in the
county.

CAPABILITY UNIT VIIe-2

This unit consists only of Silty and clayey land, steep,
which 1s made up of dominantly well drained soil mate-
rial. The soil material is highly unstable clay n the
lower part. This material, particularly that just below the
surface, tends to slip and flow, especially when wet. Sta-
bilizing the areas with vegetation is difficult even under
the best conditions, and it is almost impossible if the soil
is tilled or grazed. A dense cover of vegetation is needed
at all times. Wooded areas should be kept in trees and
managed as woodland. Cleared areas ought to be
reforested.

Silty and clayey land, steep, occupies about 237 acres
in this county.

CAPABILITY UNIT VIIs—

Watchung very stony silt loam is the only soil in this
capability unit. It is poorly drained. Because it is stony
and so wet, most areas are suitable only for wetland
trees. Some areas, however, can be used for limited sea-
sonal grazing. It is not feasible nor economical to improve
this soil for crops. Wooded areas can be managed for
wooded crops and as habitat for some kinds of wildlife.

In this county this soil occupies about 106 acres.

CAPABILITY UNIT VIIIw-1

This unit consists of only Tidal marsh, which is made
up of land that is regularly flooded by high tides. These
marshy areas have no present use in farming, but they
provide habitat for waterfowl, muskrats, and other wild-
life. Bulkheads have been built in some areas, and the
areas filled in. In this way the areas were converted to
Made land, which can be used for industrial or similar
purposes.

Tidal marsh occupies about 23,242 acres in this county.

CAPABILITY UNIT VIIIs—4

This unit consists only of Gravel pits and Quarries.
Unless these areas are completely reclaimed, they have

no practical use in farming. Gravel pits and Quarries
occupy about 788 acres in this county.

General management requirements

Some of the management practices needed to obtain a
good growth of crops are applicable to many of the soils 1n
New Castle County. These practices include draining the
soils that are wet all or part of the year, irrigating where
needed and practical, using soil amendments in proper
amounts and at appropriate times, choosing a suitable ro-
tation, tilling the soils properly, and managing crop
residue.

DRAINAGE

Improving drainage is one of the main management
needs in New Castle County. Artificial drainage is needed
on about 38 percent of the acreage suitable for crops.
Unless drainage is well established and maintained on
this acreage, crops commonly grow poorly or fail com-
pletely. About 2 percent of the acreage in the county is
not ordimarily used for crops, but improving drainage on
this acreage increases the amount and quality of forage
produced for grazing. In some parts of the county there
are farms that are located mostly or entirely on well-
drained soils.

Soils that require no artificial drainage are those of the
Chester, Collington, Comus, Elioak, Elsinboro, Glenelg,
Manor, Matapeake, Montalto, Neshaminy, Talleyville,
Rumford, and Sassafras series. Also in this group is Silty
and clayey land. These soils make up about 60 percent of
the acreage in the county that is available for farming.

Soils that require moderate artificial drainage are those
of the Aldino, Butlertown, Codorus, Delanco, Glenville,
Keyport, Mattapex, and Woodstown series. These soils
make up about 17 percent of the county that is available
for farming.

Soils that require intensive artificial drainage are the
Elkton, Fallsington, Hatboro, Kinkora, Othello, Calvert,
and Watchung and the land tvpe, Mixed alluvial land. All
of these make up about 21 percent of the county that is
available for farming.

Soils that require very ntensive artificial drainage are
those of the Bayboro, Johnston, and Pocomoke series.
These soils make up the remaining 2 percent of the acre-
age that is available for farming.

The kinds of drainage systems that are suitable for the
soils of this county are explained in the “Delaware Agri-
cultural Drainage Guide” (77).

The Codorus, Comus, and Johnston soils, some areas of
the Hatboro soils, and Mixed alluvial land generally are
subject to flooding by streams. The severity of the flood
hazard varies from place to place, and the records of flood-
ing are the best guides to the need for protection.

IRRIGATION

The availability of water for irrigation can be important
in sustaining the growth of crops during extended dry
periods. In New Castle County, where many of the soils
are sloping to hilly, crops are irrigated almost exclusively
by the sprinkler method.

Information concerning irrigation is given in the “Dela-
ware Guide for Sprinkler Trrigation™ (9), which is avail-
able from the University of Delaware. Features that affect
the suitability of individual soils for irrigation are given
in tables 5 and 6 in the section “Engineering Uses of Soils.”
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SOIL AMENDMENTS

Nearly all of the soils in the county are acid, and only
few of them are naturally high in plant nutrients. For
these reasons, additions of fertilizer and lime are needed
for most crops. The amount of lime and the kinds and
amounts of fertilizer needed can be determined by soil
tests. Assistance in determining the specific requirement on
each soil can be obtained from the county agricultural
agent, who will arrange to have soils tested at the labora-
tories of the University of Delaware.

Only a small amount of lime but a very large amount of
fertilizer are needed on the Rumford and other sandy soils
of the county. On many other soils, more lime but less
fertilizer are needed for a favorable growth of crops.

CROP RESIDUE

Leaving crop residue on the surface and then plowing it
under are important conservation practices on nearly all
of the soils in New Castle County. All plant material that
is not needed for harvest should be left in the field. Residue
on or near the surface helps to protect the soil from blow-
ing and from water erosion. Later, if the residue is turned
under, 1t supplies organic matter, improves structure and
the moisture-holding capacity of the plow layer, increases
aeration and infiltration, and decreases runoff. This is es-
pecially important on the Rumford and other sandy soils
and also on the Keyport and other clayey soils.

Corn, soybeans, cover crops, and green-manure crops
provide residue that can be used to help maintain the soils
m this county. Except when cover crops and green-manure
crops are grown for seed, they are not generally harvested
and can be used for soil improvement and protection. If
corn 18 grown for silage, practically all of the plant is re-
moved. If corn is grown only for grain, however, the leaves
and stalks can be left in the field after the corn is harvested.

47

This residue can be left on the surface and later turned
under. Leaving the stalks and leaves of corn in the field re-
duces soil losses from 10 to 25 percent, depending on the
kind of soil, the yield level of the corn, and the tillage
practices used.

Estimated yields

Table 2 shows the estimated average yields per acre of
the principal crops grown on most soils of the county under
improved management. Yields are not histed for Gravel
pits and Quarries, Made land and Urban land, Tidal
marsh, and the seven complexes that include Urban land.
These mapping units either are not suitable or are not
available for farming.

The yields given in the table are those that are obtained
under management followed by farmers who use good con-
servation practices. This level of management is considered
high, and at this level each soil 1s used within its capability.

To obtain the yields listed in table 2, all or nearly all of
the following practices are needed :

1. Contour tillage, stripcropping, terracing, mini-
mum tillage, and similar measures are used wher-
ever needed to help control erosion; the soils that
need drainage are adequately drained; excess wa-
ter is dusposed of safely; and irrigation water is
applied to soils and crops that need it.

2. Crop rotations are of adequate length. They gen-
erally consist of a tilled crop that helps to control
weeds; a deep-rooted crop that helps improve soil
structure and improves permeability ; legumes for
1 year or more to help maintain or improve fertil-
ity; and a close-growing crop for 1 year or more.
A close-growing crop improves structure and tilth,
supplies organic matter, and reduces erosion.

TaBLE 2 —Estimated average yields per acre of principal crops grown under improved, or high-level, management

[Absence of figure indicates that crop 1s not suited to the soil or is not commonly grown on 1t}

Irish Soy- | Alfalfa- | Clover- | Blue- Tall-
Soil Corn | Oats | Wheat pota- beans orass orass grass orass
toes hay hay pasture | pasture
Cow-acre- | Cow-acre-
Bushels | Bushels | Bushels Bushels Bushels Tons Tons dayst days
Aldino silt loam, 0 to 3 percent slopes___.____________ 75 50 35 | 31 3.0 180
Aldino silt loam, 3 to 8 percent slopes, moderately
eroded. __ . 80 50 B35 | 33 32 150 190
Bayborositloam______ .. 80 || 30t ____ 30 115 170
Butlertown silt loam, 0 to 2 percent slopes_.__________ 115 60 40 650 40 45 35 120 260
Butlertown silt loam, 2 to 5 percent slopes, moderately
eroded__ .. 115 60 40 650 40 4.5 3.5 120 260
Butlertown silt loam, 5 to 10 percent slopes, moderately
eroded__ . _ .. 105 60 40 625 |________ 45 3.5 120 260
Chester loam, 0 to 3 percent slopes__________________ 115 60 45 665 | ___._ 4 8 33 140 275
Chester loam, 3 to 8 percent slopes, moderately eroded_| 115 60 40 645 1________ 47 32 140 270
Chester loam, 8 to 15 percent slopes, moderately eroded_| 105 55 40 610 _. .____ 4 4 3.0 140 250
Chester loam, 8 to 15 percent slopes, severely eroded_ - 85 50 40 560 |- .o..o-- 4 2 29 140 240
Chester loam, 15 to 25 percent slopes, moderately
eroded__ ___ . ___. 95 55 35 15210 P 43 30 140 245
Chester loam, 15 to 25 percent slopes, severely eroded__ | _____| | .| ... 40 28 130 225
Codorus silt loam__ . ______ . ___ 100 ||| e e 33 150 230
Collington fine sandy loam, 2 to 5 percent slopes, ; _
moderately eroded______ __________ . _______.____ 110 55 40 600 45 40 30 115 230
Collington fine sandy loam, 5 to 10 percent slopes, . y
severely eroded . ______________________________. 90 50 35 157510 2 35 30 115 200
Collington fine sandy loam, 10 to 25 percent slopes, 3 . 3
severely eroded__ . _____ || s 3 5 30 115 200

See footnote at end of table.
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T asLE 2.— Estimated average yields per acre of principal crops grown under improved, or high-level, management—Continued

Trish Soy- | Alfalfa- | Clover- | Blue- Tall-
Soil Corn | Oats | Wheat | pota- beans grass Qrass grass arass
toes hay hay pasture | pasture
Cow-acre- | Cow-acre-
Bushels | Bushels | Bushels Bushels Bushels Tons Tons days ! days !
Comus silt loam_ ___ . 115 60 45 || 4.5 35 150 260
Delanco silt loam, 0 to 3 percent slopes.___________._ 100 55 40 |- 4.0 30 115 23
Delanco silt loam, 3 to 8 percent slopes, moderately
eroded._ _ - .. 105 55 40 | 40 30 115 230
Elioak silt loam, 3 to 8 percent slopes, moderately
eroded__ . . .. 115 60 40 645 | ______ 47 32 140 270
Elioak silty clay loam, 8 to 15 percent slopes, severely
eroded. . __ .o _____ 85 50 40 || 4 2 29 140 240
Elioak silty clay loam, 15 to 25 percent slopes, severely
eroded. . oo - 40 28 130 225
Elkton sandy loam, 0 to 2 percent slopes_____________ 80 e 30 oo 30 115 170
Elkton silt loam, 0 to 2 percent slopes_ ______________ 80 | 30t ___ 30 115 170
Elkton silt loam, 2 to 3 percent slopes_ _.__ . ________ 83 | 15 N 31 i15 170
Elsinboro silt loam, 3 to 8 percent slopes, moderately
eroded_ . - o ____. 115 60 40 645 |.______. 47 32 130 250
Elsinboro silt loam, 8 to 15 percent slopes, moderately
eroded. - o _____. 105 55 40 610 |________ 44 30 130 230
Fallsington sandy loam . . ____ . ______...__ £S5 T S ) P 35 |- 30 115 170
Fallsington loam_ - ___________________ 90 || 15 2 P 3 0 115 170
Glenelg and Manor loams, 3 to 8 percent slopes,
moderately eroded. _ - _______________________ 115 60 40 645 |_____.._ 47 32 140 270
Glenelg and Manor loams, 8 to 13 percent slopes,
moderately eroded . _ . _______________ 105 53 40 610 |.__._____ 4 4 30 140 250
Glenelg and Manor loams, 8 to 15 percent slopes,
severely eroded_ _ . ______________________._______ 85 50 40 560 |._______ 4.2 29 140 240
Glenelg and Manor loams, 15 to 25 percent slopes,
moderately eroded_ __ ______ . __________ 95 55 35 580 |_______. 43 3.0 140 245
Glenelg and Manor loams, 15 to 25 percent slopes,
severely eroded _ _ _ || 40 28 130 225
Glenelg and Manor loams, 25 to 45 percent slopes_ - __|_ ||l _____j________ 41 29 140 230
Glenville silt loam, 0 to 3 percent slopes__ - __________ 75 45 30 {o s 3.0 30 140 170
Glenville st loam, 3 to 8 percent slopes, moderately
eroded. . _____ 80 45 B30 || 3.2 31 150 180
Hatboro ~ilt loam____ . ___________ . ____ 90 ||| 3.0 140 170
Hatboro silt loam, loecal alluvium, 0 to 3 percent slopes... 115 30 P P IR F S PUTPR 32 140 170
Hatboro «ilt loam, local alluvium, 3 to 12 percent slopes_| 100 | ____ | ______| _______| _______|_______. 32 140 180
Johnston loam__ L ____ 90 ||l 25 oo 2.8 130 170
Keyport silt loam, 0 to 2 percent slopes_...__________ 90 55 35 oo 35 3.5 3.0 115 200
Keyport silt loam, 2 to 5 percent slopes, moderately
eroded. _______ ... 95 55 35 | . 40 3.5 30 115 200
Keyport si1lt loam, 5 to 10 percent slopes, moderately
eroded. _ . _____ 90 45 33 |eol 40 3.5 30 115 200
Keyport «1lty clay loam, 5 to 10 percent slopes, severely
eroded___ _ __ e e | 3.0 2.3 85 170
Kinkora silt loam, 0 to 3 percent slopes______________ 80 | e 3.1 120 180
Kinkora silt loam, 3 to 8 percent slopes___.__________ 90 || 32 120 180
Matapeake silt loam, 0 to 2 percent slopes_ - ____._.___ 115 60 40 650 40 4.5 3.5 120 255
Matapeake silt loam, 2 to 5 percent slopes, moderately
eroded_ ... _____ 115 60 40 650 40 45 3.5 120 255
Matapeake silt loam, 5 to 10 percent slopes, moderately
eroded . .. ______________ L ______. 105 60 40 625 | ____.._ 4.5 3.5 120 255
Matapeake silt loam, 5 to 10 percent slopes, severely
eroded .. __ . _____ 95 50 30 550 | 40 3.0 115 230
Matapeake silt loam, 10 to 15 percent slopes, moder-
ately eroded____________________________________ 95 50 35 500 | .._____ 4.5 3.5 120 253
Matapeake silt loam, 10 to 15 percent slopes, severely
eroded . _ . __ e 4.0 3.0 115 230
Matapeake silt loam, silty substratum, 0 to 2 percent
SlOPes o ___ 120 60 45 675 45 4 8 36 130 270
Matapeake silt loam, silty substratum, 2 to 5 percent
slopes, moderately eroded_ .. ____________________ 120 60 45 675 45 4.8 36 130 270
Matapeake silt loam, silty substratum, 5 to 10 percent
slopes, moderately eroded_ .. ________.________ 110 60 45 650 \_____..__ 4. 8 3.6 130 270
Mattapex silt loam, 0 to 2 percent slopes...__________ 100 60 40 | 40 4.0 3.5 120 230
Mattapex silt loam, 2 to 5 percent slopes, moderately
eroded__ _ i 105 60 40 |________ 40 4.0 3.5 120 230
Mattapex silt loam, 5 to 10 percent slopes, moderately
eroded_ . ___ o ________ 95 60 40 (oo 40 3.5 120 230

See footnote at end of table,
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TaBLE 2.—Estimated average yields per acre of principal crops grown under improved, or high-level, management—Continued

Soil Corn | Qats

Mattapex silt loam, 5 to 10 percent slopes, severely | Bushels | Bushels
eroded__ ____ . _________ . _____ 85 50

Neshaminy and Montalto silt loams, 0 to 3 percent

slopes. . _____._. 115 60
Neshaminy and Montalto silt loams, 3 to 8 percent

slopes, moderately eroded. _.___________ . ____ 115 60
Neshaminy and Montalto silt loams, S to 15 percent

slopes, moderately eroded_ __________.____________ 105 55
Neshaminy and Montalto silty clay loams, 8 to 15

percent slopes, severely eroded____________________ 85 50

Neshaminy and Montalto silty clay loams, 15 to 25
percent slopes, severely eroded___ . _____________|______| _____
Neshaminy and Talleyville very stony silt loams, 3 to
35 percent slopes___ __ | o_____

Othello silt loam_ _______ . _._______________ . ______ 80 |- __.
Pocomoke loam______ . ________________.________ 90 |______
Rumford loamy sand, 2 to 5 percent slopes, moderately

eroded___________ . _____ 90 55
Rumford loamy sand, 5 to 10 percent slopes, mod-

erately eroded__ .. ____________________________._ 80 55
Sassafras sandy loam, 0 to 2 percent slopes_.. ... . ____ 100 55
Sassafras sandy loam, 2 to 5 percent slopes, moderately

eroded_ . _________ L ________. 100 55
Sassafras sandy loam, 5 to 10 percent slopes, mod-

erately eroded . ____ . ___ __________ . ____________ 90 55
Sassafras sandy loam, 5 to 10 percent slopes, severely

eroded___ . _______.___ 80 50
Sassafras sandy loam, 10 to 15 percent slopes, mod-

erately eroded. . _______._______ _______.________ 70 50

Sassafras sandy loam, 10 to 15 percent slopes, severely

eroded______ . ___________ . __________ | _____
Sassafras and Matapeake soils, 15 to 30 percent slopes__|_ . ._|._____
Silty and clayey land, gently sloping____.____________ 80 ____..
Silty and clayey land, slopmg. .. _______________ 65 | _.__
Silty and elayey land, steep_ - _ . ____________________|______l______
Talleyville silt loam, 2 to 5 percent slopes, moderately

eroded_____________________ .. __ 120 65
Talleyville silt loam, 5 to 10 percent slopes, moderately
eroded__ _ . __________ . 110 60

Watchung very stony silt loam___.__________________| _____i______
Watchung and Calvert silt loams, 0 to 3 percent slopes.. |- - ___|______
Watchung and Calvert silt loams, 3 to 8 percent slopes_ _|..____|._____

Woodstown sandy loam, 0 to 2 percent slopes____._____ 90 50
Woodstown sandy loam, 2 to 5 percent slopes, moder-

ately evoded . __ . __________________ . ____._. 90 50
Woodstown loam, 0 to 2 percent slopes_______________ 100 55
Woodstown loam, 2 to 5 percent slopes, moderately

eroded. . ... 100 55

Irish Soy- | Alfalfa- | Clover- | Blue- Tall-

Wheat pota- beans orass grass grass orass
toes hay hay pasture | pasture
Cow-acre- |  Cow-acre-

Bushels Bushels Bushels Tons Tons days 1 days 1
35 || 37 32 115 210
________________________________________ 130 170
45 665 |._____._ 4. 8 33 140 275
40 645 | _______ 47 32 140 270
40 610 [_______ 4. 4 3.0 140 250
40 | 42 2.9 140 240
________________________ 40 2.8 130 225
________________________________________ 110 oo ..
________________ 30 |o..o___ 30 115 170
________________ 35 |______. 3.0 115 170
35 550 40 40 30 115 230
35 500 40 40 30 115 230
40 600 45 4.0 3.0 115 230
40 600 45 40 30 115 230
40 600 |________ 4.0 3.0 115 230
35 550 |________ 3.5 30 115 200
35 575 . 40 3.0 115 230
________________________ 3.0 2.0 60 170
________________________ 3.9 2.5 85 200
________________________ 3.5 2.5 70 150
________________________ 30 2.0 60 130
________________________________________ 50 110
45 680 45 4 8 3.6 130 270
45 650 |__._____ 4.8 3.6 130 270
________________________________________ 75 100
________________________________________ 83 110
________________________________________ 90 125
40 o ___ 45 4.0 3.0 115 230
40 |oo______ 45 4.0 30 115 230
40 | __ 45 4.0 3.0 115 230
40 | ____ 45 40 30 115 230

! Cow-acre-days is a term used to express the carrymg capacity of pasture It 1s the number of animal units carried per acre multiplied
by the number of days the pasture 1s grazed during a single grazing season without injury to the sod. An acre of pasture that provides 30
days of grazing for two cows has a carrying capacrty of 60 cow-acre-days.

Manure, crop residue, and green-manure crops are

turned under to supply nitrogen, other plant nu-

trients, and organic matter. This also improves

tilth and aids in controlling erosion.

4. Fertilizer and lime are applied according to the
needs indicated by soil tests.

5. Suitable methods of plowing, preparing the seed-
bed, and cultivating are used, but tillage is kept to
a minimum.

6. Soil preparation, planting, cultivating, and har-

vesting are done at the right time and in the right

way.

o

7. Crop varieties suited to the soil are selected for
planting.
8. Weeds, diseases, and insects are controlled.

The yields shown in table 2 are not presumed to be the
highest yields obtainable, but they set a goal that is practi-
cal for most farmers to reach if they use good management.
Yields on the same soil can be expected to vary because
of differences in management, the weather, the crop vari-
eties grown, and the numbers and kinds of 1nsects, diseases,
and weeds.

The table gives yields that show the relative produc-
tivity of the soils. Although the general level of crop yields
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and the yield estimates tend to rise over a period of years,
the relationship of the soils to each other normally remains
the same. The yield estimates in this table were made in
1965. Estimates are updated from time to time and are
available at the Office of the Soil Conservation Service,
Newark, Delaware.

More information about management practices needed to
obtain high yields can be found in the sections “Capabil-
ity grouping” and “General management requirements.”

Use of Soils as Woodland

Commercial woodland occupies about 61,300 acres in
New Castle County (2). The dominant trees are hard-
woods, mostly oaks, though much of the timber harvested
has been yellow-poplar. Some kinds of oak are suited to
wetlands, and some to the well-drained uplands. Other
hardswoods common in the county are sweetgum, blackgum,
holly, swamp maple, hickory, beech, and locust (4). Prac-
tically all of the stands have been severely cut over. Some
areas that once were cleared and, i some places, cultivated
are now in second-growth stands.

Conifers are not naturally common in the county, but
some species are suitable for planting. Pond pine is native
in some wet areas, and Virginia pile grows in some areas
of better drained sandy soils. An occasional tree or thin
stand of loblolly pine occurs, and there are a few shortleaf
pine and pitch pine. White pine is the conifer preferred
for planting in the northern, or Piedmont, part of the
county. Loblolly pine can be successfully planted on the
Coastal Plain. Information on the growth and production
of loblolly pine on soils in southern New Castle County is
available from studies made on the same kinds of soils in
nearby areas of Delaware and Maryland.

Woodland suitability groups

Just as soils are placed in capability classes, subclasses,
and units according to their suitability for crops and pas-
ture, they can be grouped according to their suitability
for trees. Each woodland suitability group is made up of
so1ls that are suitable for about the same kinds of trees, re-
quire about the same management, and have about the
same potential productivity for wood crops.

The potential productivity of a soil for trees can be ex-
pressed in different ways. In this section the potential pro-
ductivity for loblolly pine is expressed as the site index,
and that for most other tree species is given in terms of
annual growth.

The site index for a given soil is the height, in feet, that
a tree growing on that soil will reaclh in 50 years. Except for
Virginia pine, annual growth is listed as the number of
board feet that is produced in one year at age 50 years.
Site index can be used for normal trees growing in even-
aged stands that have not been adversely affected by fire,
grazing, ice, storm damage, or other external factors. For
Virginia pine the annual growth is expressed in cords of
pulpwood.

ATl the soils in one woodland suitability group are sim-
ilar with respect to the hazards and limitations that affect
management. These are seedling mortality, plant competi-
tion, equipment limitations, and the hazard of erosion and
windthrow. The limitations are rated slight, moderate, or
severe.

Plant competition refers to competition from weeds,
vines, and other undesirable plants and trees that invade
when openings are made m the canopy. The ratings for
equipment limitations are based on the degree that soil
characteristics and topographic features restrict or pro-
hibit the use of equipment commonly used in woodland
management. Seedling mortality refers to the expected
degree of mortality of naturally occurring or planted trees
as influenced by the kind of soil. The hazard of windthrow
is determined on the basis of properties of the soils that
influence the development of tree roots. The rating for
hazard of erosion is determined on the basis of the erodi-
bility of the soil when it is not fully protected by a wood-
land cover, as in the seedling stages of tree growth, or after
the marketable trees have been harvested.

In the following discussion of woodland suitability
groups, the groups are not numbered consecutively, because
they are part of a system of grouping that is used through-
out Delaware and Maryland, and only a comparatively few
of all the groups are represented in this county. The names
of the soil series represented are mentioned in the descrip-
tion of each woodland group, but this does not mean that
all the soils of a given series appear in the group. Soils
mapped in complexes that contamm Urban land have not
been placed in groups, as most of their acreage is used for
residential, commercial, or other community purposes. To
find the names of the soils in any given woodland group,
refer to the “Guide to Mapping Units” at the back of this
soll survey.

WOODLAND SUITABILITY GROUP 3

This group consists of poorly drained soils of the Hat-
boro series. These soils occur on flood plains and on foot
slopes, generally adjacent to flood plains, of the Piedmont
Platean in the northern part of the county.

These soils are excellent for wetland oaks, especially pin
oak, and they are very good for yellow-poplar in areas not
subject to flooding. At age 50 years, the expected annual
growth per acre 1s about 275 board feet for pin oak and
about 490 board feet for yellow-poplar. White pine is
preferred for planting. Scotch pine and white pine are
suitable for producing Christmas trees commercially.

Seedling mortality 1s moderate because of frost heaving
and, on flood plains, damage by floodwater. Improving
drainage or planting trees in mounds is desirable. Com-
petition from undesirable plants 1s severe. Wetness and
the risk of flooding severely limit the use of equipment
Erosion and windthrow are only slight hazards.

WOODLAND SUITABILITY GROUP 4

This group consists of deep, well-drained soils that oc-
cur in the northern, or Piedmont, part of the county. These
soils are in the Chester, Glenelg, Neshaminy, Manor, Mont-
alto, and Talleyville series.

The soils in this group are very good sites for hardwoods.
At age 50 years, the expected annual growth per acre is
about 480 board feet for yellow-poplar and about 275
board feet for mixed upland oaks. White pine, black wal-
nut, and yellow-poplar are preferred for planting. Scotch
pine, Norway spruce, Austrian pine, white pine, and blue
spruce are suitable for producing Christmas trees
commercially.

Seedling mortality is slight on these soils. Plant compe-
tition is moderate or severe. In areas where slopes are not
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more than 15 percent, limitations to the use of equipment
ave only slight if the so1l 1s dry or nearly dry but are mod-
erate if the soil is wet. Where slopes exceed 15 percent,
equipment limitations are moderate or severe. Windthrow
is only a slight hazard. The risk of erosion is slight on
slopes of 0 to 15 percent, moderate on slopes of 15 to 25
percent, and severe on slopes of more than 25 percent.

WOODLAND SUITABILITY GROUP 35

Collington fine sandy loam, 2 to 5 percent slopes, mod-
erately eroded, is the only soil in this group. This soil oc-
curs only in the southern part of the county. It is deep
and well drained, and it contains a moderate amount of
glauconite.

This soil is good for loblolly pine and is very good for
oaks and yellow-poplar. At age 50 years, the expected an-
nual growth per acre 1s about 275 board feet for upland
oaks, about 490 board feet for yellow-poplar, and about
470 board feet for loblolly pine. The site index for loblolly
pine 1s about 80. White pine, yellow-poplar, and loblolly
pine are preferred for planting. Scotch pine, Austrian
pine, and white pine are suitable for producing Christmas
trees commercially.

Seedling mortality, equipment limitations, and the haz-
ards of windthrow and of erosion are only slight on the
soil in this group. Competition from unwanted woody
plants is moderate, particularly for pines.

WOODLAND SUITABILITY GROUP 7

This group consists of Mixed alluvial land and soils of
the Bayboro, Butlertown, Delanco, Fallsington, Johnston,
Pocomoke, and Woodstown series. All of these soils have
impeded drainage.

These soils are very good sites for loblolly pine, yellow-
poplar, sweetgum, and ash. At age 50 years, the expected
annual growth per acre is about 680 board feet for loblolly
pine and about 490 board feet for yellow-poplar. The ex-
pected yearly growth of sweetgum and ash has not been
estimated. The site index for loblolly pine is about 90.
Loblolly pine and sweetgum are preferred for planting,
but if seedlings are planted in soils on flood plains, im-
proved drainage or mounding is desirable. Scotch pine and
white pine are suitable for Christmas trees.

Seedling mortality is moderate on these soils, but com-
petition from herbaceous plants and brush is severe. Ex-
cept on the Butlertown soils, equipment limitations are
severe because of a seasonal high water table; the limita-
tion is only moderate on the Butlertown soils. There is
little or no hazard of windthrow and erosion.

WOODLAND SUITABILITY GROUP 8

In this group are acid, moderately well drained Glen-
ville soils, which contain a fragipan in the lower part of
their subsoil. These soils lie on the Piedmont Plateau.

The soils in this group are very good sites for upland
oaks and are good for yellow-poplar and hickory. At age
50 years, the expected annual growth per acre of upland
oaks is about 275 board feet. White pine is preferred for
planting. Scotch pine, Norway spruce, Austrian pine, and
white pine are suitable for producing Christmas trees
commercially.

Seedling mortality is slight on these soils. Plant compe-
tition is moderate for hardwoods but is severe for pines.
The use of equipment is moderately or severely limited by

a perched water table that is near the surface in wet
periods. The hazard of erosion is only slight, but that of
windthrow is shght or moderate because the fragipan
commonly restricts root growth to some degree.

WOODLAND SUITABILITY GROUP 9

This group consists of moderately well drained and well
drained soils that occur on flood plains in the northern,
or Piedmont, part of the county. These soils are in the
Codorus and Comus series.

The soils in this group are very good or excellent sites
for yellow-poplar and adapted oaks. At age 50 years, the
expected annual growth per acre is 275 to 350 board feet
for oaks and is 500 to 600 board feet for yellow-poplar.
Other important trees are black walnut, hickory, and
beech. Preferred for planting are white pine, yellow-pop-
lar, and black walnut. Suitable for producing Christmas
trees commercially are Douglas-fir, Scotch pine, Norway
spruce, Austrian pine, and white pine.

Seedling mortality and the hazards of windthrow and
erosion are only slight. Competition from annual weeds,
grasses, and other unwanted plants is severe. Limitations
on the use of equipment are moderate because flooding is
a hazard and the water table is high part of the year.

WOODLAND SUITABILITY GROUP 10

This group is made up of well drained and moderately
well drained soils in the Butlertown, Keyport, Matapeake,
Mattapex, Rumford, and Sassafras series. These soils all
have good surface drainage. They lie on the Coastal Plain
in the southern part of the county.

Oaks and other hardwoods are the dominant native trees
on the soils in this group, but planted loblolly pine is
generally better suited than hardwoods. For loblolly pine,
the site index is about 80 and, at age 50 years, the expected
annual growth per acre is about 470 board feet. Loblolly
pine is preferred for planting, but white pine and sweet-
gum also are suitable. Scotch pine, Austrian pine, and
white pine can be grown for Christmas trees.

Competition from hardwood brush is moderate for trees
in plantations, but no other significant limitations or haz-
ards affect woodland management on the soils in this
group.

WOODLAND SUITABILITY GROUP 11

This group consists of well-drained soils that occur in
the northern, or Piedmont, part of the county. These soils
are in the Xlioak, Elsinboro, Glenelg, and Manor series.

The soils in this group are good sites for upland oaks and
for yellow-poplar. At age 50 years, the expected annual
growth per acre is about 200 board feet for oaks and about
350 board feet for yellow-poplar. Other important trees
are hickory and beech. White pine is preferred for plant-
ing. Scotch pine, Norway spruce, Austrian pine, white
pine, and blue spruce are suitable for producing Christmas
trees commercially.

Seedling mortality is only slight on these soils. Plant
competition is slight for hardwoods but is moderate for
pines. Limitations on the use of equipment are slight on
slopes of not more than 15 percent and are moderate on
slopes exceeding 15 percent. Windthrow is only a slight
hazard. The risk of erosion is slight on slopes of 0 to 15 per-
cent, moderate on slopes of 15 to 25 percent, and severe
on slopes of more than 25 percent.
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WOODLAND SUITABILITY GROUP 12

This group consists of moderately well drained Aldino
soils that occur on uplands of the Piedmont Plateau. These
so1ls contain a fragipan in the lower part of their subsoil.
They are similar to the soils in woodland group 8 but are
not so strongly acid.

These soils are good sites for upland oaks and yellow-
poplar. At age 50 years, the expected annual growth per
acre 18 about 200 board feet for oaks and about 350 board
feet for yellow-poplar. Other important trees are white
ash, basswood, maple, hickory, and beech. White pine is
preferred for planting. Scotch pine, white pine, and Nor-
way spruce are suitable for the production of Christmas
trees.

Seedling mortality is only slight on the soils in this
group. Plant competition is severe for pines but generally
15 only slight for hardwoods. The equipment limitations
are moderate to severe in winter and early in spring when
a perched water table is high. The hazards of erosion and
windthrow generally are only slight.

WOODLAND SUITABILITY GROUP 13

This group consists of poorly drained soils that lie on the
Piedmont Plateau in the northern part of the county.
These soils are in the Calvert, Kinkora, and Watchung
series. They are used little for farming, and most areas
have a cover of wetland forest trees.

Although the soils of this group naturally support many
kinds of trees, they have not been evaluated for the pro-
duction of timber. Norway spruce, Scotch pine, and white
pine are suitable for producing Christmas trees.

Seedling mortality is moderate to severe because of ex-
treme seasonal wetness and the hazard of frost heaving
in winter. Competition is severe from brush and herbaceous
plants for trees in plantations. The limitation on the use
of equipment is severe because of seasonal wetness and the
clayey, unstable subsoil, particularly when the soils are
wet. Windthrow is a moderate hazard because the depth
that tree roots penetrate is limited. There is little or no
hazard of erosion.

WOODLAND SUITABILITY GROUP 14

In this group are moderately well drained to poorly
drained soils of the Coastal Plain in the southern part of
the county. These soils are in the Elkton, Keyport, Matta-
pex, and Othello series.

These soils are good sites for loblolly pine and sweetgum,
and they also produce a good growth of white oak. At age
50 years, the expected annual growth per acre of loblolly
pineis about 470 board feet. For this species the site index is
about 80 on the soils of this group. Loblolly pine is pre-
ferred for planting. For producing Christmas trees com-
mercially, Scotch pine and white pine are suitable.

Because of seasonal wetness, seedling mortality is mod-
erate. Weeds and brush compete severely with pine in plan-
tations. The use of heavy equipment is severely limited by
seasonal wetness. There ig little or no erosion hazard, but
windthrow is a moderate hazard on the Xeyport and
Elkton soils, which have a clayey subsoil. On the other soils
of the group, the risk of windthrow is only slight.

WOODLAND STUITABILITY GROUP 17

In this group is gently sloping to steep Silty and clayey
land. This land occurs along the upper boundary of the

Coastal Plain and consists of silty material that is under-
lain by unstable clay.

This land is a fair site for Virginia pine, which is the
only species that grows at least fairly well. The natural
vegetation is mostly scrub hardwoods. The expected aver-
age yearly growth of Virginia pine at 50 years of age is
about 0.8 cord of pulpwood per acre. This pine is preferred
for planting, but Scotch pine also is suitable for producing
Christmas trees.

Seedling mortality and plant competition are slight on
this land type. When the land is dry, the limitation to the
use of equipment is slight, but when the soil material is
thoroughly wet, it tends to slip, slide, and flow, particularly
under heavy loads and on steep slopes. Erosion is a slight
to severe hazard, depending on the degree of slope. Wind-
throw is a moderate hazard.

WOODLAND SUITABILITY GROUP 18

This group consists of well-drained soils that are
severely eroded. These sous are in the Collington, Mata-
peake, and Sassafras series. They occur in the southern, or
Coastal Plain, part of the county.

These soils are fair sites for loblolly pine. At age 50
years, loblolly pine can be expected to produce a yearly
growth of about 320 board feet per acre; the site index is
about 70. Although some areas have been invaded by Vir-
gima pine, the species preferred for planting is loblolly
pine. Scotch pine, Austrian pine, white pine, and Virginia
pine are suitable for Christmas trees, but producing such
trees commercially may not be economically feasible.

Seedling mortality is generally moderate because seed-
beds on this land are poor. Plant competition is slight.
Equipment limitations are moderate on soils having slopes
of not more than 15 percent and are severe on steeper
slopes. The hazard of windthrow 1s moderate, and that of
eroslon is severe.

WOODLAND SUITABILITY GROUP 24

This group consists of miscellaneous land types that are
not suitable for producing wood crops without major rec-
lamation, which generally is not feasible,

Wildlife

Although the natural habitat has been altered for most
kinds of wildlife in the county, and much of it has been
practically destroyed, many areas are suitable for various
kinds of game birds and mammals. About 85 percent of the
land area is potentially fair or better as habitat for open-
land wildlife. Examples of openland wildlife are rabbit,
quail, other upland game birds, and some deer. More than
90 percent of the county is potentially fair or better as
habitat for woodland wildlife, including deer, squirrel,
and turkey. About 30 percent is potentially fair or better
as habitat for wetland wildlife. This includes raccoon,
woodcock, muskrat, and waterfowl.

Table 8 lists most of the soils of the county and rates
their suitability for eight elements of wildlife habitat and
for three kinds of wildlife. Not listed are Gravel pits and
Quarries, Made land and Urban land, and the seven com-
plexes that include Urban land. In table 3 the soils are
rated good, fair, poor, and not suited.

A rating of good indicates that the soil is well suited to
a given habitat element or kind of wildlife and has few or
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no limitations. A rating of fair shows that the soil is suited
to the habitat element or kind of wildlife, but it has mod-
erate limitations. A rating of poor indicates that the soil
can be used for a given habitat element or kind of wildlife,
but its limitations are severe. A rating of not suifed means
that limitations are so severe that use 1s not feasible.

The elements of wildlife habitat are discussed in the
following paragraphs.

Grain and seed crops include corn, sorghum, millet,
soybeans, buckwheat, cowpeas, wheat, oats, barley, rye,
and other crops that produce grain or grainlike seeds used
by wildlife.

Grasses and legumes are commonly planted for forage
for livestock but also are valuable for wildlife, These -
clude lespedeza, alfalfa, clover, tall fescue, bromegrass,
bluegrass, and timothy.

Wild herbaceous upland plants are native annuals or
other herbaceous plants that commonly grow in upland
areas. They 1nclude panicgrass and other native grasses,
partridgepeas, beggartick, lespedeza, and other native
herbs that wildlife use for food or cover.

Hardwood woody plants are trees and shrubs that grow
vigorously and produce heavy crops of seed or other fruit.
They are established naturally or are planted. Included
are summac, dogwood, persimmon, sassafras, hazelnut, mul-
tiflora rose, autumn-olive, wild cherry, various kinds of
oak and hickory, huckleberry, highbush cranberry, black-
haw, and various kinds of holly.

Coniferous woody plants are coniferous trees and shrubs
that are native or are planted. Examples are Virginia
pine, shortleaf pine, red pine, Scotch pine, Norway spruce,
redcedar, and Atlantic white-cedar. The rating is based
on whether young trees grow slowly and develop dense
foliage, not on the size of mature plants. A soil that is con-
sideé“ed good for growing Christmas trees generally rates

ood.

Wetland food and cover plants provide food and cover
for waterfowl and furbearing animals. They include barn-
yard grass, bulrush, cattail, waterwillow, smartweed, duck-
weed, arrow-arum, and various kinds of sedges.

Shallow water developments are impoundments in
which the water can be controlled at a level ranging from
the natural water table to within 2 feet above it.

Excavated ponds are dug-out ponds that depend on
ground water, not runoff from surrounding areas. The
level of water in ponds normally fluetuates with the
level of ground water. Migrating waterfowl may be espe-
cially attracted to such ponds.

Farm ponds of the impounded type are not included in
table 3, but they can be important in producing fresh water
fish. If fish are to be produced, part of the pond should
be at least 6 feet deep. Table 6 in the section “Engineering
Uses of Soils” gives features of most soils in the county
that affect the choice of sites for ponds. Migratory water-
fowl frequently rest on farm ponds.

Engineering Uses of Soils *

In this section many of the soil properties important in
engineering are estimated for most soils in the county, and
the soils are interpreted according to their use in engineer-

2 KENDALL P. Jarvis, conservation engineer, Soil Conservation
Service, assisted in preparing this section.

ing. Among the soil properties important to engineers are
shear strength, drainage, gram size, plasticity, and per-
meability to water. Shrink-swell characteristics, depth to
the water table, depth to bedrock, topography, available
water capacity, flood hazard, and degree of acidity or
alkalinity are also important. In part, the information was
obtained by examining the soils 1n the field and evaluating
their characteristics as they apply to engineermg needs.
Chiefly, however, the section is based on facts obtained by
testing so1l samples at a number of locations in the county.
Also used were the results of analyses made in other parts
of Delaware and in adjacent States. The information in
this survey can be used to—

1. Make soil and land use studies that will aid in
selecting and developing sites for industry, busi-
ness, homes, and recreation.

2. Assist in designing drainage and irrigation svs-
tems and in plannming farm ponds and reservoirs,
diversion terraces, and structures for soil and
water conservation.

3. DMake preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, and cables, and in
planning detailed investigations at the selected
locations.

4. TLocate probable sources of sand, gravel, and other
construction material.

5. Correlate performance of engineering structures
with soil mapping units to develop information
that will be useful in designing and maintaining
the structures.

6. Determine the suitability of soil mapping units
for cross-country movement of vehicles and con-
struction equipment.

7. Supplement the information obtained from other
sources that can be readily used by engineers.

8. Develop other preliminary estimates for construc-
tion purposes pertinent to the particular area.

With the use of the soil map for identification, the engi-
neering interpretations in this section can be useful for
many purposes. It should be emphasized, however, that
the interpretations do not eliminate the need for sampling
and testing at the site of specific engineering works where
loads are heavy and where the excavations are deeper than
here reported. Even in these situations, however, the soil
map is useful for planning more detailed field investiga-
tions and for suggesting the kinds of problems that may be
expected. The information in this section shows. for ex-
ample, that the Butlertown soils are not suitable as a
source of sand or gravel. It also shows that the Sassafras
so1ls are suitable for use 1n constructing dikes, dams, levees,
and other embankments. It does not show, however, just
how good the Sassafras soils are for these purposes in
any particular arvea. Tests at the site will be necessary to
obtain this information.

Much of the information in this section is given in tables
4, 5, and 6. Additional information useful to engineers
can be found in other sections of this so1l survey, particu-
larly the section “Descriptions of the Soils.”

Some of the terms used by soil scientists may not be
familiar to the engineer, and some terms may have special
meaning in soil science. Several of these terms are defined

in the Glossary at the back of this survey.
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TasLE 3.—Suitability of soils for elements

Elements of wildlife habitat
Soil and map symbols
Grain and Grasses and Wild herbaceous Hardwood woody
seed crops legumes upland plants plants

Aldino

AdA . Fawr_____________ Good____________ Good____________ Good_ ... _______

AdB2 . __ Fawr____ _ .. ___ Good._ ______.____ Good_ . __________ Good._ .. _________
Bayboro Ba_____ .. Not swited________ Poor_____________ Poor__ . ______ Good_____.______
Butlertown

BuA . ____ Good_____._._____ Good_ ___________ Good_ ____.___.__ Good_ ______._._.

BuB2, BuC2______ . _____ Faw___ ______.___ Good________.____ Good_ ___________ Good__ . ___.______
Chester

ChA e Good___ .. _______ Good_ _____._____._ Good_ ___________ Good.__________._

ChB2, ChC2_ ... Fawr_ . ___________ Good____________ Good_ . ___ . ___.__ Good_ _____.______

ChC3, ChD2. o ___ Poor_____________ Fair_ ____ .. ______ Good__________.__ Good_ - __.______

ChD3 o Not suited__._____ Poor_____________ Good____ .. .| Good_.___ ______.
Codorus  Co_ . oo __ Fawr________ . ___ Good_ ___________ Good. _____.____._. Good_ ___________
Collington

CsB2_ . Faw____ Good__ . _________ Good_ . __________ Good. __.________

CsC3 Poor. . . .. ___ Fawr_ . __________ Good________.___ Good_ ____.______

CsD3 Not swmted_.______ Poor_____.________ Good_____ _______ Good____ . _____
Comus  CU.- C oo Good____________ Good . _ . __.__ Good. .. .________ Good. .. _________
Delanco-

DeA e Fair. . ___________ Good____________ Good____________ Good_ . __________

DeB 2 e Fawr_ . __________ Good___________.._ Good_ __________. Good____________
FElioak

EaB2 . Far_________.___ Good______.______ Good____________ Good. ____ . _____

EkC3 . Poor_____________ Fair__ ___________ Good_ ___________ Good_ . ___.______

EkD3_ - Not suited___.____ Pawr_ . __________ Good____________ Good._ .. _________
Elkton

EIA, EmA_ . Poor_____________ Fawr_ .. __________ Faw_____________ Good_ ___________

EmB - Poor. ____ __ ___ Fawr_____________ Faw____ . __ Good_______._ ___
Elsmboro EnB2, EnC2_ . _______ . .. Fair. ____________ Good ... _______ Good___________. Good________.____
Fallsington Fa, Fs__.__ .. ______________.__ Poor___ . ____.___ Fawr_ . _______ Fair. ____________ Good_________.__._
Glenelg and Manor.

GmB2, GmC2_ __ o _________ Fawr_____________ Good___________._ Good____________ Good___________.

GmC3, GmD2_ o _________ Poor.___ . ____. . Fair_____________ Good_ ___________ Good_ ___________

GmD3 Not suited. ... _._ Poor.___ . _.___.__. Good____________ Good__._________

GmE el Not swited. . ______ Fawr_____________ Good.___________. Good_ ___..__._..
Glenville

GnA e Fair_____________ Good____________ Good ... _________ Good_ __ ... _____

GnB2 . Fawr_____ .. ___ Good_ ___________ Good_ ___________ Good_____ . _____
Hatboro

Ha, HbA_ _ _ . ___ Poor_ . . _____ Fair_ o __________ Faw_ . __________ Good_ __.________

HbC . o ___. Poor. . . ___ Fawr_____________ Faw_____________ Good_ __.________
Johnston Jo_._._____________________________.__ Not suted_ ____.. Poor__ . _______ Poor.________ . __ Good_ __.________
Keyport

KeA el Fair_ o ___________ Good_ . ________.__ Good._ __________. Good_ ___________

KeB2, KeC2_ _ _ . _ . . Fawr_o____________ Good . ___________ Good._ __________. Good_ __..________

KpC3_ ... Poor__ . _________ Fair_______.______ Good_____._______ Good. . _________
Kinkora-

Kr A e Poor_____________ Fair__ ___________ Fair_ . ___________ Good____________

KB o e Poor . ___________ Fair_ . _________._ Pair. . ___________ Good_ ____.______
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of wildlife habitat and kinds of wildlife

LElements of wildlife habitat—Continued Kinds of wildlife
Coniferous Wetland food and Shallow water Excavated Openland Woodland Wetland
woody plants cover plants developments ponds wildlife wildlife wildlife

Poor_____ ... Pooro_ ... _._ Poor.____________ Poor__ . _.___ Good_______ ___i{ Good_______ ___| Poor

Poor__ . _________ Not smted_______.. Not swted_____.__| Not suited______ Good__________ Good_______ ___| Not ~uited

Good____________ Good_ __________._ Good_______-___ Good_ _____._.__ Poor__._ ... ____ Good_ . ________ Good

Poor_______ - . Poor_____________ Poor_ . _________ Poor__ ____.___ Good. ... ______ Good_________. Poor

Poor_ . . __ Not smted__ . ___ " Notswmted_____.__ Not suited______ Good_______.__ Good__________ Not suited

Poor__._ ... Not swted_ .. ___ Not suited.._._-__ Not surted______ Good_____ . __ Good__...__ ___| Not suited

Poor____________ Not suited__.______ Not smted___.____ Not suited______ Good___.______ Good_ __.____ ___| Not swited

Poor_ . ___ ... Not suted _______ Not swmted_____.__ Not suited . .. Faw___ ... Fawr_.________. Not swted.

Poor____ ... Not smted..____.__| Not suted_____.__ Not smted___ _. Poor__.__ __ oy Faw___________ Not suited

Poor_._ .. _______ Poor_ .- _._._ Poor__________.__ Poor_ . ... ____ Good_______ .. Good.__._.___ ___! Poor.

Poor._______..__ Not suited_.____ _.| Not smted.._._____ Not suited__.___ : Good_________. Good._ ______ ___| Not suited.

Poor_ .. __._._ Not sutted_______ .| Not smted______.__ Not smted_____ . Fair. . ____ o Faw_o oo Not suited

Poor__._ . __. Not smted. ... ___ Not suited________ Not swted______ Poor___ . ____ Fawr____ ___| Not suited
t

Poor_ . ___ Not swted________ Not smted________ Not suited______ Good____ .. ___. Good__________ Not swited.
|

Poor. .. Poor__ . Poor oo Poor_ o Good_. . .__ ‘ Good________.__ Poor

Poor_. . ____._ Not suited________ Not smted________ Not suited______ Good_______ o Good________. Not suited
|

Poor__ .. ______ Not suated ... __. Not smted________ Not swited. .____ Good__________ Good.______ ___| Not suited

Poor__ . _____._. Not smted._______ Not suited. .. ___ Not swted . _____ Fawr________-__ Faw___ _____.__ Not suited.

Poor_____ .. .. Not suated_______. Not smted________ Not suted__._ - Fawr____ . __ Far___ Not suited

Fawr__ .. _..__. Good_ . __._____ | Good_ _______.___ Good__________ Fawr___________ Good__________ Good

Fair.._ . ____ Poor__ . . ______ Not suted____ .- __ Poor____.______ Faw______ . ___. Good_ . ________ Poor

Poor_. . __._.__. Not suated . ___ Not sutted_____.__ Not swted ._._. Good._ . ______ Good_________. Not suited.

Fair.____._____._. Good_ . ________.. Good______ .. Good__ ... ____ Fair_ . _______.__ Good_______.__ Good.

Poor________ __._ Not suited-_______ Not surted .. ... Not swited______ Good_______ | Good__.________ Not suited

Poor____ ______ Not swmted________ Not suited____.___ Not suited____ __ Fair_ . ___.__.__ Faw________ ... . Not suited.

Poor____ .. __ Not smted._._____ Not smted _._____ Not swited______ Poor_.. . __ Fair____ . __ Not swited

Poor_ .. ____._.__ Not suited-_______ Not smted_ ___..__ Not sutted______ Fawr____ _______ Fawr. . _.__ Not suited

Poor_ .. __.______ Poor. .o ___ Poor..___________ Poor_._.____.__ Good._ . ______ Good___.______ i Poor

Poor_._ . ________ Not smted________ Not suited________ Not suited._____ Good_ . _.___.__ Good________.. Not suited

Fair__ . ______.___ Fair_____________ Fair_ . _ __________ Not suited______ Fair ._._.______| Good_________. ! Far.

Fawr____ _ ... __ Poor____ . ______ Not suited . .. _____ Not suited______ Fawr____ _______ Good_-_____.__ | Not swited.

Good____________ Good__________ .. Fair__ _______._._ Not swted______| Poor___________ Good_ _ - ______ Poor

Poor_._ ... . Poor . ______ Poor_________.___ Poor___________ Good_._ _______ Good_______.__ Poor.

Poor_ . ____ . ___ Not suated________ Not swited________ Not swmted______ Good._ . ______ Good_ . _______ Not suited.

Poor__________._ Not smted________ Not suited________ Not suited____ . Fair___ .. ______ Fawr_______ ___ Not swited.

Fair.____________ Good. . _______._. Good____________ Good_ . ________ Farro__ . _.__ Good__________ Good.

Fair____ . .. Poor_____________ Not suited____.___ Not suited_ ...~ Fair___________ Good_______.__ Not suited.
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TaBLE 3.—Suitability of soils for elements of

Elements of wildlife habitat

Soil and map symbols T
Grain and Grasses and Wild herbaccous Hardwood woody
seed crops legumes upland plants plants

AMatapeake

Me A e Good____.. _____ Good_ ___________ Good____________ Good_ ___________

MeB2, MeC2 Faw_ ... Good. . _______... Good._ ___.____..__ Good . .. ______

MeC3, MeD2_ _ . Poor____._ __._____ Faw___ __________ Good.____________ Good . ____________

MeD3 o Not surted. ... ___ Poor. . __________ Good. ___________ Good_ _________.__

M KA o e Good______ . ____ Good_ ____.______ Good___.________, Good____________

MkB2, MKC2_ o Fair_ . __.._____ Good_ __ .. ___ Good______.______ Good______ __.___
Mattapex®

Mt A o e Fairo_____________ Good__________._ Good. . _________ Good_ ___._.____.

MtB2, MtC2 e Fair_____________ Good____ . __.___ Good._ ______.____ Good____________

MtC3 o e Poor______ . ______ Fair.____________ Good_____________ Good_____________
Mixed allusialland Mvo oL ___ .. Not suited..._____ Poor . ... Pooro.___ . ___.__ Good_.___________
Neshaminy and Montalto

NMA o e Good_._ . ______. Good____._ . _._.__ Good____...______ Good.____________

NmMB2, NmC2 oo Fair_ . ______ Good_________.____ Good_______._.____ Good_____________

NNC3 o e Poor..___ .. _____ Fawr_ ... _.___ Good______._.____ Good____.________

NP D3 o Not smted________ Poor. . ________ Good__________.__ Good____________.
Neshaminy and Talleyville: NsE____.___________ Not smted. ...~ Poor________.___ Good__.___._..__ Goodo_._________
Othello® Ot _ Poor_._ .. ____. Fair. . _.___ Paw_ . _____ Good___________.__
Pocomoke  Po_ o Not swted_.__.-__ Poor. . _________ Poor. ___________ Good.oo_ . ______
Rumford. RuB2, RuC2o c . Fair_ o . Fair. .. Fawro_ . ___.. Fair. .. _________
Sassafras

SaA o Good____________ Good.____.____.__ Good____________ Good_ ___.__.____

SaB?2, SaC2 Fair_ o __._ Good._ - __.___.__ Good_ . ____.____ Good._ ___________

SaC3, SaD 2. e Poor__ ______.___ Fawr_____________ Good_ _._________ Good_ _____.______

SaD3 e Not suited_- _____ Poor_____ . __._____ Good_ ___ .. ______ Good._ ___________
Sassafras and Matapeake: SmE______.__ ... .. Not sutted___. .~ Poor..___________ Good__ ... ___.__ Good___________
Silty and clayey land

SB o o e Fair_______._____ Good_______ . ____ Good. _______.____ Good_ _______._.___

StC o e Poor . _______ Fawro ___ .. . ___ Fawr_____________ Fawr. o o ______

StE o e Not sutted___.____ Poor_____________ Faun_______ ______ Fairo o _____
Talleyville: TaB2, TaC2___ . Fairo_______. .. Good_____.______ Good___.__._____ Good_ .. _________
Tidal marsh T o oo Not surted. .- _____ Not suited ... _.___ Not surted . ._ .. ___ Not suited________
Watechung Wa_ oo Not suited_____ . Poor.____________ Fawr. o __ Good___ . ______
Watchung and Calvert-

We A Poor ___________ Fair. . _____. Fair_ ... .____ Good._ . __________

WeB . Poor. . ______._.____ Fair. . ___________ PFair__ . ________.__ Good____ . ____
Woodstown:

WoA o e Fair_ .. ___ Good._ __.____..._ Good . oo Good___.________

WoB2 o Fair_ . _._ Good_ .. _____ Good_ . ____ Good_________.__

WA Fair_________.___ Good_____._______ Good__ - _______._ Good________.____

WsB2 e Parr . Good________._... Good__________._ Good - ______
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wildlvfe habitat and kinds of wldlyfe—-Continued

Elements of wildlife habitat—Continued Kinds of wildlife
Coniferous Wetland food and Shallow water Excavated Openland Woodland Wetland
woody plants cover plants developments ponds wildlife wildlife wildlife

Poor____________ Not suited_ .. __ Not suited.._._..__ Not suited.._____ Good__________ Good_. _ ... Not suited.
Poor_ _ ... ___ Not suited________ Not sutted__..____ Not suited._._.._ Good__ _______ Good_ . _.______ Not suited
Poor____ . _____ Not suited________ Not suited__.__.._ Not suited...__. Far ______ ____ Fair_ .. __.____ Not suited
Poor__ __________ Not swated________ Not suited__.....__ Not suited._.___ Poor_._________ Fawr_ . _______._ Not suited.
Poor___ .. _____ Not suited________ Not suited___.____ Not suited. . __ Good_ _____ ... Good_____.____ Not suited.
Poor_ .. _ .. Not suited________ Not suited__.._..__ Not suited...___ Good_ _________ Good . oo __ Not suited.
Poor_ .. _______ Poor_ ... ___.__. Poor_ . ___ Poor.___._______ xo0d_ oo Good_____._.__ Poor.
Poor._____ .. Not surted_.___.__ Not suited_______. Not suited__.___ Good_______.___ Goodo - ... Not suited.
Poor__.__ . . ___ Not surted________ Not suted_.._..__ Not sutted__ . _ Faw___________ Fair_ .. ___ Not suited.
Good____________ Goodoo o ______ Fawr_ . ___ Not suited...___ Poor. .. ______. Good ____.____ Poor.
Poor_______._____ Not suited___.____ Not smted...-_.__ Not suited...____ Good__________ Good.._._______ Not suited.
Poor_ . ______ Not suited.._. . __ Not suited________ Not suited______ Good_ _________ Good_____.____ Not suited.
Poor___ .. ______. Not suted__...____ Not smted_._____._ Not suited______ Fair_ __________ Fair ._____.____ Not suited.
Poor___ ... Not suited__..____ Not suited._._..._| Not suited______ Poor__________ Fawr_._________ Not suited.
Poor____ ... ___ Not suited__..____ Not suited.____.__ Not suited._-.__ Poor_.____.____ Fair_ .. ______ Not suited.
Fair__ . _______ Good_ _ .. .____ Good____________ Good_ ... __ Fair_ . __..___._ Good_ - ____..__ Good.
Good________..__. Good_ ... Good____________ Good__..._____ Poor_ . ____.__ Good___.____._ Good,
Fair______ . ___ Not suted.__ .. .. Not smted________ Not suited__..__ Faw_______.___ Fowr_ . _________ Not suited,
Poor.___ . ______ Not swted. .. ___._ Not suited___._.__ Not suited..____ Good_ .. ._____ Good_ . .__ Not swited.
Poor___ . _.___ Not suited.._.-___ Not suited__....___ Not swted..____| Good__________ Good. __._.___ Not suited.
Poor__ .. ________ Not suited________ Not sutted._______ Not suited______ Fair___________ Fair____.______ Not suited.
Poor_ . . _ . _ .. Not suited__.______ Not smted________ Not suited_.._. .. Poor._ . _.____ Fair_ oo _____ Not suited.
Poor____ ... . Not smted__._____ Not smted______._ Not suited._____ Poor...._______ Fair_ . _____ Not suited.
Fawr . Not swted_______. Not suited________ Not suited______ Good_ . ___.____ Good.__.._____ Not suited.
Pawr______._ . Not suited______.. Not smted________ Not suited______ Foaw_____ Fair___________ Not suited.
Fawr_____________ Not suited.._..___ Not suited. .. ____ Not suited..._ . Poor________.._ Fawrr__________ Not suited.
Poor____________ Not suited________ Not smted__..__._ Not guited______ Good_ . __..____ Good. __._.____ Not suited.
Not swmted. . __.__ Good_ ___._______ Poor_____________ Not suited______ Not suited..____| Not suited_..___ Faar.
Fair_____________ Good. ___________ Good_ . _______ Good._ ... ____ Poor_. . _______ Fair_ _______.__ Good.
Fair_____________ Good_ ___________ Good__ . ____.__._._ Good_ . ____.._._ Fair_ . _______ Good._________ Good
Fair_____________ Poor.. . __ Not smted________ Not swited______ Fair__________ Good___.______ Not suited.
Poor_________._. Poor___________.. Poor_ . ____._____. Poor. ______.___ Good_____.____ Good. ______.__ Poor.

Poor.. __ ... Not swated______._ Not suited____.__.__ Not suited.._____ Good_ . _____.__ Good_ _____.____ Not suited.
Poor.___________ Poor________.__.. 00T ___._. Poor_.._________ Good_ . _______ Good._ .. _______ Poor.
Poor.___________ Not surted_____.___ Not swuted___.____ Not swited______ Good.______.__ Good._ . ________ Not suited.
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TaBLE 4.—Fngineering

[Tests performed by Delaware State Highway Department, Materials and Research Division, mn

[
Moisture density !
Report
Soil name and location number Depth Maximum
dry Optimum
density moisture
Aldimo silt loam Inches Lbs percu ft Percent
1 mile north of Claymont on County Route 200. (Modal profile) 2609 0-8 101 20
3255 19-36 112 16
3073 36—48 114 15
On County Route 26 near Coochs Bridge (Sandier subsoil than modal) 2510 0-4 105 20
2;_)1} \ 11-18 112 17
2505 | 18-30 115 15
On County Route 227 near Talleyville. (Lower m clay than modal) 2994 0-6 99 19
3253 16-30 110 17
3249 30-40 114 16
Elkton silt loam.
On County Route 432 near Mt Pleasant (Alodal profile) 2286 0-5 99 22
2504 11-17 106 19
1342 17-36 105 19
On County Route 435 near Summit Bridge. (Sandy loam surface layer) 3109 0-7 104 18
1361 11-21 103 21
3120 30-40 126 10
Fallsington loam _
On County Route 440 near Thomas Corners (Modal profile) 2527 0-11 113 15
3029 22-30 122 12
2992 30-48 125 10
On County Route 435 near Summit Bridge. (Finer textured subsoil than modal) 3248 0-8 120 11
1432 14-23 119 12
2610 3542 123 11
Keyport silt loam. __
On County Route 468, 2 miles northeast of Smyrna. (Modal profile) 3257 0-7 104 18
3251 12-17 104 21
1341 17-35 98 25
On County Route 489 near Brick Store. (Lower in clay content than modal) 3230 0-7 107 17
2?91 20-27 111 16
2513 27-40 110 17
Montalto silt loam: _
On County Route 367 near Newark. (Modal profile) 3074 0-5 101 20
3258 16-32 94 28
3256 40-48 87 37
On County Route 389 near Newark. (Higher in plasticity than modal) 3252 0-6 106 17
2993 17-28 101 23
3075 28-40 100 26
Neshaminy silt loam.
On County Route 228 near Talleyville. (Modal profile) 2506 0-9 105 18
2526 18-28 110 18
3254 32-42 111 18
Othello silt loam.
On County Route 433 near Summit Bridge (Modal profile) 2512 0-7 118 13
2524 21-30 102 19
2525 30-36 121 12

1 Based on AASHO Designation. T 99-57, Method C (1).

2 Mechanical analyses according to AASHO Designation: T 88-57 (7). Results by this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the
hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 mulli-
meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coraser than
2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses data used in this table are not suitable
for naming textural classes for soils.
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Mechanical analysis 2 Classification
Percentage passing sieve— Percentage smaller than— Liquid | Plas-
Limit tieity
mndex | AASHO? Unified ¢
No 4 | No 10 | No. 40 | No 200/ 005 002 0.005 0.002
35 1. 47 (20 (042 (0.074 mm mm. mm. mm.
mm ) mm ) mm.) mm )
_____________ 100 98 ] 93 80 47 20 18 31 5| A4 ML
_____________ 100 99 98 80 36 24 19 29 6| A4 ML or CL
_____________ 100 99 ] 97 86 45 22 20 28 6 | A4 ML-CL
_____ 100 99 97 | ]9 34 53 28 25 39 15 | A-6 CL
_____________ 100 93 74 71 50 25 23 35 14 | A-6 CL
_____ 100 99 91 | 70 65 45 22 20 33 16 | A—6 CL
99 97 96 93 . 88 79 56 17 12 37 11| A6 ML
99 98 98 96 93 58 34 21 18 30 6 | A-4 ML
100 99 99 96 ] 89 81 40 19 17 30 8§ A4 ML or CL
_____ 100 98 94 83 74 63 37 32 32 11 | A-6 CL
_____________ 100 99 ‘f 96 93 74 49 28 49 32 | A-7-6 CL
_____ 100 99 99 | 97 87 55 38 35 41 21 | A-7-6 CL
,,,,, 100 93 82 | 67 60 45 24 20 29 9 | A4 CL
_____ 100 99 99 96 84 57 37 35 36 15 | A-6 CL
96 92 87 61 20 15 12 9 8 18 SNP | A-24 SM
i
100 97 96 72 \‘ 46 40 26 14 11 32 8| A4 SMM
99 98 96 69 ‘\ 48 44 34 19 16 25 8 | A4 SC
100 99 98 50 | 20 16 13 10 9 23 8 | A-2-4 SC
99 99 98 84 1 49 41 23 15 12 23 4| A4 SM-SC
98 98 97 86 40 38 32 24 24 | _____ NP | A4 SM or 8C
98 98 97 84 | 34 29 23 18 17 22 10 | A-24 SC
99 99 99 98 91 78 49 25 22 33 9 | A4 ML or CL
99 98 98 97 | 92 3 69 47 43 42 19 | A-7-6 CL
_____ 100 97 97 ] 92 80 63 50 48 48 24 | A-7-6 CL
_____________ 100 97 | 86 78 41 17 14 32 8! A4 ML
,,,,,,,,,,,,, 100 99 ] 95 85 45 29 26 30 8| A4 CL
_____________ 100 99 | 97 91 42 25 22 31 9 | A-4 CL
89 87 85 78 } 65 55 34 18 15 50 19 | A-7-5 M or MH
97 97 96 90 | 69 68 63 50 49 52 20 | A-7-5 MH
98 97 97 89 ‘ 66 65 61 49 16 57 15 | A-7-5 MH
100 99 98 94 | 83 69 31 19 16 29 5| A-4 ML
99 99 98 94 83 78 64 46 43 51 26 | A-7-6 CH
100 98 98 93 78 69 55 42 40 51 29 | A-7-6 CH
99 98 98 94 86 73 40 23 21 29 7| A-4 ML-CL
100 99 99 98 94 86 54 28 26 33 13 | A-6 CL
95 94 93 83 61 54 45 30 28 37 11| A-6 ML
98 97 97 38 72 66 40 15 14 27 3| A4 CL
_____________ 100 97 88 70 36 9 8 28 6 | A4 ML-CL
100 98 98 85 51 42 20 9 5 20 3 A4 ML

3 Based on AASHO Designation® M 145-49 (1)
¢ Based on the Umnified Soil Classification System, Tech. Memo. No
Roads have agreed to consider that all soils having plasticity indexes within two points of the A-line are to be given a borderline classifica-
tion. Examples of borderline classifications obtained by this use are ML~CL and SM-SC.
5 NP=Nonplastic

6 93 percent of the material also passed the 1

-inch sieve, 100 percent passed the 14-inch sieve.

3-357, v. 1, Corps of Engineers (12). 8CS and Bureau of Public
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TaBLE 5.—FEstimated

[Absence of data mdicates extimate was not made Properties were not estimated for Gravel pits and Quarries (Gp), Made

Depth ‘ Classification
to
tseasonal | Depth | Depth
Soil and map symbols high to from
water | bedrock | surface
table l USDA texture Unified AASHO
|
!
Ieet Feet | Inches
Aldwmo (AdA, AdB2)__ - 21-2 4+-6 | 0-8 Sult loam. __________________ ML, CL A-4, A-6
b8-19 | Silty elay loam__ . __________ CL, ML A-6, A4
" 19-36 | Sult loam (fragipan)__.___.___ ML, CL A4
36-48 | Sutloam._________ . _____ SAM, ML, CL A-2 A-4, A-5
Bayboro (Ba) oo : 0 ©) 0-6 Silt loam_ _____________.____ ML, MH A-4, A5
6-16 | Silty clay loam______________ CL, ML A-6, A-T
16-42 | Sty elay. . __________ CH, ML, CL A-T7, A-4, A6
Butlertown (BuA, BuB2, BuC2)__.___ 22-3 ©) 0-22 | Siltloam. ... __________ ML, CL A4
22-38 | Silty clay loam__ - _________ CL-ML A-6
38-52 | Silt loam (fragpan) . .. _._._ ML-CL A4
52-60 | Very fine sandy loam_______.__ SM, ML, CL A-2, A4
Calvert (mapped only with Watchung 20 4-6 0-18 | Sult loam_ . . . _________ ML, CL A-4, A-6
soils). 18-30 | Silty clay loam (fragipan).._.. CL, ML A-6, A1
30-48 | Salt loam.__________________ MU, CL, ML A-5, A4
Chester (ChA, ChB2, ChC2, ChC3, >4 5-10 0-18 | Loam__________.___________ ML A4
ChD2, ChD3) 1828 | Clay loam__________________ CL, ML A-6, A—L
28-60 | Loam, silt loam, fine sandy SAM, ML-CL A-4, A-5
loam.
Codorus (Co)owo oL 1-2 6-20 0-24 | Silt loam_ ___ . ________.._._ ML A4
24-52 | Silty clay loam_____________. ML, MH, CL A-4, A-5, A-6
Collington (CsB2, CsC3, CsD3)______ >5 3) 0-15 | Fine sandy loam_____________ SAM A-2, A-4
15-32 | Sandy clay loam___________. SC, CL A—4, A-6
32-50 | Sandy loam, loamy sand._ ... SAL A-2
Comus (Cu)eoo oo 3 6-20 0-35 | Salt loam_ ___ . ___________ ML A4
35-42 | Sty clay loam.__ . ___________ AL, CL A-4, A-6
. 42-50 | Fine sandy loam_ . ______.____ SM, MII A4, A5
Delanco (DeA, DeB2)______________ ; 2 6-20 0-11 | Salt loam___________________ AL A-4
‘ 11-36 | Silty elay loam______________ CL A-6
36-50 | Very fine sandy loam____.___ ML, MH A-4, A-5
Elioak (EaB2, EkC3, EkD3)_________ >4 6-10 0-12 | Silt loam, silty clay loam._____ ML, CL A-4, A6
12-42 | Sty elay. . _______ CL, CH, MIT A-6, A-7
42-54 | Fme sandy loam_____________ SM, MH A-4, A-5
Elkton
(B A 0 ®) 0-14 | Sandy loam_________________ S)M A-2, A-4
14-48 | Silty clay, silty clay loam_____ CL, ML A-6, A-7
(EmA, EmB).________________ 0 (3) 0-14 | St loam_ . ______._________ ML, CL A-4 A-6
14-48 | Silty clay, silty clay loam_____ CL, ML A-6, A-7, A-4
Elsmmboro (EnB2, EnC2)____________ >5 6-20 0-12 | Salt loam . _____ . _________ ML A-4
12-36 | Sity clay loam, silt loam_____ ML, CL A-4, A-6
36-48 | Fine sandy loam____________ SM, MH A-4, A-5
Fallsimgton (Fa, Fs)__ . _______ 0 3 011 ) Loam_.____________________ SN, ML A-2, A4
11-30 | Sandy clay loam____________ SAM, ML A-2, A4
30-48 | Sandy loam_____ ... ____. SM, SC, A-2
SP-S)M

See footnotes at end of table.
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engineering properties of soils

land and Urban land (Ma), Mixed alluvial land (Mv), Tidal marsh (Tm), and the seven complexes that imclude Urban land]

Percentage passing sieve— Moisture density Corrosion potential for
pipes
Perme- Availabl e | Shrink-swell
abihity moisture |Reaction® potential
No 4 | No. 10 | No. 40 | No 200 capacity Opti- |[Maximum Untreated
(476 20 (0 42 (0.074 mum dry steel Concrete
mi.) mm ) mm ) mim.) moisture| density
Inches per inch Lbs per
Inches per hour of sotl pH Percent cu ft.

100 | 95-100 | 90-100 | 80-95 0 63-6 3 018024 | 5 1-6 0 | ____ |- ____ Moderate...; Low___._._ MModerate.
95~100 | 90-100 | 85-100 | 60-95 0 63-2.0 0.18-0.24 | 4 5-5.5 13-20 | 105-120 | Moderate.__| High_______ High.
85-100 | 80-100 | 65-100 | 50-100 <020|012-0 18 | 45-5 0 12-20 | 100-115 | Moderate.__| High_______ IHigh.
85-100 | 80-100 | 65-100 | 30-100 | 0. 20-2.0 0.12-0 18 | 4.5-5.0 11-15 | 110-120 { Moderate.__| High_______ High.

100 | 95-100 | 90-100 | 75-100 | 0. 63-2. 0 0.18-0 25 | 4.0-5 5 || __ High _____. High . ___ High.

100 { 95-100 | 95-100 | 75-100 <0.20 | 0 18-0.24 | 4.0-5.5 14-18 | 100-110 | Hagh. ______ High_ . __.__ High.,

100 | 95-100 | 95-100 | 85-100 <0.20 | 0.15-0.18 | 4. 0-4. 5 16-20 90-100 | Hagh_._..___ High_ ______ High.
90-100 | 85-95 80-95 75-95 2.0 -6 3 0180 24| 50-6 0 |________|_______.. Low. . _____ Moderate.._| High.
90-100 | 90-100 | 80-100 | 75-100 | 0 63-2 O 0 15-0 18 | 5. 0-5 5 14-18 | 100-110 | Low_.__.__._ Moderate___| High.
90-100 | 90-100 | 80-100 | 80-100 | 0.20-0.63 | 0. 18-0.24 | 4.5-5.5 14-18 | 100-110 | Low___ ... Moderate.__| High.
90-100 | 90-100 | 75-90 30-70 0. 63-2.0 0.12-0 18 | 4 5-5. 5 10-15 | 110-120 | Low_______ Moderate.._| High.
95-100 | 95-100 | 95-100 | 90-100 | 0.20-0.63 | 0.18-0.24 | 4. 5-5. 8 | ____|.______- Moderate___| High_______ High.
95-100 | 95-100 | 90-100 | 80-100 <020 0.12-0 18 | 5 0-5 5 10-15 | 110-120 | Moderate.__| Hagh_______ High.
85-95 75-90 70-90 60-85 0.20-0 63 | 0.15-0.22 | 5.0-6.0 14-18 | 100-120 | Low-__._.__ High_______ High.
90-100 | 90-100 | 75-90 55-75 0.63-2 0 0.18-0.24 | 5.0-6.0 | ______|._____.._ Low__.___.._ Moderate_._| Moderate.
85-100 | 85-100 | 65-95 55-80 0.63-2 0 0.18-0.24 | 5.0-5.5 13-19 | 110-120 | Moderate.._| Low_.______ Moderate.
85-100 | 85-100 | 75-95 40-65 0. 63-2 0 0 12-0 18 | 4.5-5.5 13-23 | 100-120 | Low.______ Low______._ Moderate.
95-100 | 90-100 | 85-100 | 75-90 020-0 63 |0 18-0.24 | 4.5-5.5 | oo oo _-_ Low_______ Moderate...| Low.
95-100 | 90-100 | 85-100 | 80-100 | 0.20-0.63 | 0 18-0.24 | 4.5~5.0 16-20 | 100-110 | Moderate._.| Moderate.._| Low.

100 100 | 90-100 | 20-45 0.63-6.3 0.12-0.18 | 5.0-5.5 |- Low_____.__ Moderate.._| High.

100 100 | 90-100 | 40-60 0 63-2.0 0 18-0 24 | 5 0-5.5 12-18 | 110-125 | Low_______ Moderate_._| High.

100 100 | 85-100 | 15-30 | 0.63-6.3 0 08-0.12 | 4 5-5.0 10-15 | 110-120 | Low_______ Moderate___| High.
95-100 | 90-100 { 80-95 60-80 0 63-2.0 0 180.24 | 4.5-5 5 |________|___.__._ Low_______ Moderate___| Moderate.
95-100 | 90-100 | 80-95 70-95 0 63-2.0 0.18-0.24 | 4.5-5 0 12-18 | 100-110 | Moderate__.! Moderate._.| Moderate.
85-100 | 85-100 | 75-95 40-65 0.63-2.0 0 12-0.18 | 4.5-5.0 13-23 | 100-110 | Low_______ Low.__..__ Moderate.
90-100 | 85-95 75-90 65-85 0 63-2.0 0.18-0 24 ] 5.0-5.5 | jomo Low_______ Low___.._ .. High.
90-100 | 85-100 | 80-100 | 70-95 0.20-0.63 | 0.18-0.24 | 4.5-5.5 12-18 | 100-110 | Moderate .| Moderate___| High.
75-85 65-85 55-75 50-70 0.63-2.0 0.15-0 22 | 4.5-5 0 16-20 | 100-110 | Low._._.___ Moderate.. .| High.
95-100 | 95-100 | 90-100 | 70-100 | 0.20-2.0 0.18-0.24 | 5.0-5.5 |_______ oo ___ Low.__.___ Moderate.._| Moderate.
95-100 | 95-100 | 95-100 | 75-100 | 0.20-0.63 | 0.16-0 20 | 5 0-5.5 18-22 95-110 | Moderate.__| Moderate.._| Moderate.
85-100 | 85-100 | 75-95 40-65 0 63-2.0 0.12-0.18 | 5 0-5.5 16-20 | 100-110 { Low._..___ Low_______ Moderate.
95-100 | 90-100 | 75-90 25-45 0.2-6. 3 012-0 18 {4 55 5 || _._.__ Low__._.._ High_ ______ High.
95-100 | 90-100 | 90-100 | 70-90 <020 0.18-0 24 | £ 0-5.0 12-18 | 100-110 | Moderate...| High______. High.
95-100 | 90-100 { 80-100 | 65-90 02020 018027 {4 5-55 || . _. Moderate-__| High_ ______ High
95-100 { 90-100 | 90-100 | 70-100 <020 0180244050 12-20 | 100-110 | Moderate.._{ High_______ High.
90-100 | 90-100 | 75-90 55-75 0 63-2.0 018024 | 5055 |- oo |oeocmo- Low_______ Moderate_._| High.
85-100 | 85-100 | 65-95 55—-80 0 63-2.0 018024 |5 0-55 13-19 | 100-110 | Moderate_._| Moderate___.| High.
85-100 | 85-100 | 65-95 40-65 0. 63-2. 0 012-0 18 1 4 5-5 0 13-23 | 100-120 | Low_____._ Moderate___} High.
95-100 | 95-100 | 70-100 | 30-55 2 0-6 3 012024 | 505 5 oo feocooo_o Low_______ High .. High.
95-100 | 95-100 | 55-100 | 30-55 0.63-2 0 018024 |5 055 10-14 | 110-125 | Low____.___ High_ ______ Hagh.
95-100 | 95-100 | 45-100 | 10-35 0 63-6 3 0.04-0 104550 10-14 | 100-125 | Low._._.___ High ..____ High.
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Tasue 5.—FEstimated engineering
Depth Classification
to
seasonal | Depth | Depth
So1l and map symbols high to from
water | bedrock | surface
table USDA texture Unified AASHO
Feet Feet Inches
Glenelg (GmB2, GmC2, GmC3, 4-10 0-10 | Loam_ _ ... _______ . ______ ML A-4
GmD2, GmD3, GmE). 10-26 | Silt loam, silty clay loam_____ CL, ML, SM A-6, A4
(For properties of the Manor 26-42 | Loam, fine sandy loam.______ SM, ML A-4
soils in these mapping units, refer
to the Manor series.)
Glenville (GnA, GnB2)_____________ 1-2 5-10 0-8 Silt loam_________________ ML A4
8-30 | Silty eclay loam_..____________ ML, CL A-4 A6
30-48 | Sity clay loam (fragipan) ____| ML, CL A-4, A-6
48-54 | Silt loam_ ___ .. ___________ SAMM, ML, SC A-4
Hatboro (Ha, HbA, HbC) ... . ___ 0 6-20 0-42 | St loam__ . _____________ ML, MH A-4 A5
42-48 | Loamy finesand____.________ SA, 8SP-SM A-2 A-3
Johnston (Jo)_ . __.__. 0 ®) 0-24 | Loam_ . ___________________. SM, OL A-5
24-42 | Sand___ . ________.__.____ SM, SP A-2, A-3
Keypoit (KeA, KeB2, KeC2, KpC3)_. 1-2 ®) 0-7 Silt loam____ . ___________.__ ML A-4
7-60 | Silty clay, silty clay loam, CL, CH A-6, A-7, A4
clay
Kinkora (KrA, KrB). . ______ - 0 6-20 0-12 | St loam___________________ ML A-4
12-30 | Silty clay loam______ . ___ CL, CH A-6, A-7
30-36 | Siltloam_ . ____.___________. ML, MH A-4, A-5
36-48 | Fine sandy loam_ _._________ SM, MH A-4, A-5
Manor (mapped only with Glenelg >20 6-10 0-15 | Loam_____ . _____________ ML, MH A-4 A-5
soils). 15-60 | Loam______________ - _____ SM, MI A-4, A-5
Matapeake-
MeA, MeB2, MeC2, MeC3, >5 ®) 0-11 | St loam . _____._______ ML, ML-CL A-4
MeD2, MeD3). 11-26 | Silt loam, silty clay loam_____ MIL-CL, CL A—4, A6
26-32 | Very fine sandy loam________ SM, ML A4
32-50 | Fine sandy loam____________ SA A-2
(MkA, MkB2, MkC2)_________. >3 3) 0-11 | St loam___________________ ML A-4
11-50 | Silt loam, silty clay loam_____ ML, CL A-4, A6
50-72 | St loam . . ___ . _________ ML A-4
Mattapex (MtA, MtB2, MtC2, 2 ®) 0-12 | Silt loam .. _____._______ . ML A-4
MtC3) 12-48 | Silt loam, silty clay loam_____ CL A4, A6
48-54 | Sandy loam_________________ S)M, SC A-2
Montalto (mapped only with >4 5-12 0-16 | Silt loam, silty clay loam_____ ML, MH A-4 A-T7
Neshaminy soils). 16-40 | Silty clay, silty clay loam_____ MH, CH A7
40-48 | Silty clay loam___.__________ MH, CH A-T
Neshaminy (NmA, NmB2, NmC2, >4 6-10 0-11 | Siltloam___ . _______________ ML A4
NnC3, NnD3, NsE) 11-40 | Sty elay loam_________ . CL, ML A-6, A-7
(For properties of the Montalto 40-50 | St loam._ ..o _______. ML, MH, CL A-4, A-5, A-6,
soils 1n mapping units NmA, A-7
NmB2, NmC2, NnC3, and
NnD3, refer to the Montalto
series. For properties of the
Talleyville soil in mapping
unit NsE, refer to che
Talleyville series.)

See footnotes at end of fable.
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properties of souls—Continued
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Moisture density

Opti-
mum
moisture

Percentage passing sieve—

Perme- | Available

ability moisture |Reaction!
No 4 | No 10 | No. 40 | No. 200 capacity
(476 (20 (0.42 (0.074
mm ) mm ) mm ) mm )

Iniches per inch
Inches per hour of soi _ pi

90-100 | 90-100 | 75-90 55-75 0 63-2 0 0 18-0 24 | 5 0-5 5
85-100 | 85-100 | 65-93 40-80 0 63-2 0 0.18-0 24 | 5.0-5.5
85100 | 85-100 | 75-95 40-65 0 63-2 0 0 12-0 18 | 4 3-5 5
8§5-100 | 85-95 75-85 65—-80 0. 63-2 0 0180245055
85-100 | 85-100 | 80-95 65-90 0.20-0.63 | 0 18-0 24 | 5 0-5.5
85-100 | 85-100 | 80-95 65-90 020-0 63| 0 18024 |5 0-5.5
75-90 75-90 65-80 40-75 06320 012-0 18 | 4 5-5 0
95-100 | 90-100 | 80-95 75-95 0 20-0 63 | 0 180 24 | 4 5-5.5
85-100 | 85-100 | 65-95 10-20 2 0-6 3 0 04-0.10 | 4 55 0
90-100 | 90-100 | 65-95 35-50 020-0 63 | 018024 [ 4550
90-100 | 90-100 | 65-95 =15 0.63-6 3 0 04-0 10 | 4 0-4 5
95-100 | 95-100 | 90-100 | 65-95 0.20-2. 0 01802450535
95-100 | 95-100 | 95-100 | 80-95 <020 0180244555
95-100 | 90-100 | 90-100 | 50-90 0 20-2 0 0. 180 27 | 5. 0-5. 5
95-100 | 95-100 | 95-100 | 80-90 <020( 0180244550
85-100 | 85-100 | 85-100 | 60-85 0 63-2 0 0180 24 | 4 5-5.0
85-100 | 85-100 | 75-95 40-65> 0 63-6 3 012-0 18 | 4550
80-100 | 80-100 | 70-90 30-65 0.63-2 0 0.14-0 20 | 5.0-5.5
80-100 | 60-100 | 50-85 35-60 0. 636 3 0 12-0 18 | 5. 0-3 5
95-100 | 90-100 | 90-100 | 60-95 0.63-2 0 01802714 5-55
95-100 | 95-100 | 90-100 | 60-95 0 20-0.63 | 0 18-0 24 | 4 5-5.5
90-100 | 85-100 | 80-100 | 40-60 0 63-2 0 014-2 0 4 5-5 5
90-100 | 85-100 | 80-100 | 15-35 0.63-6 3 012-0.18 | £ 55 5
95-100 | 95-100 | 90-100 | 65-95 063-20 0 18-0.27 | 4 5-5.5
92-100 | 95-100 | 90-100 | 65-953 0 20-0 63 | 0 180 24 | 4 5-3. 5
95-100 | 95-100 | 90-100 | 65-95 0 63-2 0 018027 | 4 5-5 5
95-100 | 95-100 | 90-100 | 55-75 0 202 0 0 18-0 27 | 4 5-5. 5
95-100 | 95-100 | 90-100 | 60-90 0 20-0 63| 0 180 24 | 4 5-5. 5
90-100 | 90-100 | 40-60 15-35 0 636 3 012-0 18 | 4 5-5 5
85-100 | 85-100 | 70-95 60-90 0 63-2 0 0 18-0 24 |5 0-5.5
95-100 | 90-100 | 85-100 | 65-95 0 20-0 63§ 0 18-0 24 | 5.0-5. 5
85-100 | 80-100 | 60-90 50-80 0 63-2. 0 018024 50-60
90-100 | 90-100 | 75-95 35-90 0 63-2.0 0 18-0 24 |5 0-6 0
85-100 | 85-100 | 65-100 | 55-95 020-0 63| 01802415060
83100 | 85-100 | 75-95 SHEY 0 63-2 0 0 12-0 13 ) 5 56 0

352-603—70—~35

Percent

13-23

8§12

247307
25-40

Maximum
dry
density

Lbs per
cu ft
T110-120°
100-120

100-110
100-110
100-120

100-110
100-110

100-120
100-110

100-110
100-120

100-110
100-110

100-110
110-120
110-120

100-110
100

100-110
110-120

90-100
85-100

110-120
100-110

Shrink-swell
potential

Moderate___
Moderate.

Moderate__ _

Moderate._ .
Moderate_._
Moderate_.

Moderate___
ITigh

Moderate._ .
Moderate___

Corrosion potential for
pipes

Untreated
steel Concrete

Moderate.__| Moderate

Low_______ Moderate.
Low_______ Moderate.
High__ . _ Moderate.
High______. High.
High.  _____ High
High _____ High.
High_ . ___ Iligh
Iigh_ . ___ High.
High_ _____ Ihigh
High ... __ Iigh
hgh - __ High.
Ihgh_ .. _ High.
High____.__ High

High_ ______ High
High_ . __ High.
High. _____| High
Low.______ Moderate.
Low._ _____ AModerate.
Low_ . _____ Moderate.
Moderate | Modcerate.
Low_______| High.
Low____.__ High.
Low.__.___ Moderate.
Moderate .| Moderate.
Low_______ High.
Moderate_. | Moderate.
Hagh ..o ___ High
Hgh ______ High
Moderate_. | Moderate.
Moderate_. | Moderate.
Moderate_. | Moderate.
Moderate_ | Moderate.
Moderate___| Moderate,
Moderate___| Moderate.
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TaBLE 5.—Dstimated engineering

Depth Classification
to
scasonal | Depth | Depth |___
Soil and map symbols high to from
water | bedrock | surface
table USDA texture Unified AASHO
Feet Feet Inches
Othello (Ot)_ . _______________.__._ ) -1 Silt loam, verv fine sandy ML, CL A-4
loam
10-30 | St loamy .. _______________ ML, CL A-4, A-6
30-50 | Very fine sandy loam________| ML, CL, S\ A-2 A4
Pocomoke (Po). .. ... ... __ 0 *) 0-18 | Loam__ ... ____________. S, ML, CL A-2 A1
18-32 | Sandy elay loam_____________ SM-SC, ML~ A-2 A-6
CL
32-42 | Fmesand_____._____________ SP, SM A-3, A2
Rumford (RuB2, RuC2)..___________ >3 *) 0-12 | Loamy sand__.______________ SAM, SP A-2, A-3
12-36 | Sandy loam, sandy clay loam__| SC A-2) A-4
36-48 | Loamy sand________________ SAL SP A-2, A-3
Rassafras (SaA, SaB2, SaC2, SaC3, >5 ® 0-17 | Sandy loam________________ SAL A-2 !
SaD2, SaD3, SmE) 17-37 | Sandy loam, ~andy clay loam__| SC, ML, CL A-2, A4
(For properties of the Metapeake 37-50 | Sand, loamy sand__._________ SA, SP A-2, A-3
so1l m mapping unit SmE,
refer to the Metapeake scries )
Silty and elayey land (StB, StC, >4 ®) @] Varmable . . _______________ ML, CL A4 A-6
StE) *) Clay._ .o ____ CH A-7
Talleyville (TaB2 TaC2)..____._____ >6 6-10 0-10 | St loam .~ __ . _ ML A-4
10-44 | Heavy salt loam_____________ ML, CL A-4 A-6
44-51 | Sty elay loam__ . _________ CL A-6
51-64 | Clay_ . ___________________. MH, CH AT
64-72 | Sandy elay_.________________ CH, MH A-T
Watchung (Wa, WcA, WeB)_._______ 0 5-10 0-8 Silt loam - - _______________ ML A-4
(For properties of Calvert soils 8-30 | Silty clay, silty clay loam_____ CL, CII A-6, A-7
in mapping units WcA and 30-48 | St loam___________________ MH A-7
WeB, refer to the Calvert
series )
Woodstown (WoA, WoB2, WsA, 1-2 ®) 0-10 | Loam______________________ SM, ML A-2 A4
WsB2). 10-36 | Sandy clay loam, sandy loam._| SC, ML A4
36-48 | Sandy loam, loamy sand._____| SN A-2
1

1 Reaction is for unlimed soils, wherce soils have been limed, the pH 1s higher.

2 Perched water table.



properties of soils—Continued

NEW CASTLE COUNTY, DELAWARE

65

Percentage passing sieve— Moisture density Corrosion potential for
pipes
Peime- Available Shrink-swell
ability moisture (React on'! potential
No.4 | No. 10 | No 40 | No 200 capacity Opti- |Maximum Untreated
(4.76 (20 (042 (0074 mum dry steel Conercte
mm ) mm ) mm.) mm ) moisture, density
Inches per inch Lbs per
Inches per hour of soil pil Percent cu ft

95-100 | 95-100 | 85-100 | 70-95 . 20-2 0 0.18-0 27 1 5 0-5 5 | |- __ Low____.__ High_ . ___ Iligh.
95-100 | 90-100 | 85-100 | 70-95 0.20-0.63 | 0 18-0 24 | 5 0-5 5 12-20 | 100-110 | Moderate_._} High__.____| High
85-100 | 80-100 | 75-95 20-55 0.63-2 0 0 12-0.18 | 4 5-5. 0 10-16 | 110-125 |{ Low_.______ Ihgh . . . Hagh.
95-100 | 95-100 | 80-100 | 25-55 0.63-2 0 018027 | 4550 (. ______ | ________ Low_______ Jligh_______ IIigh
95-100 | 95-100 | 80-100 | 30-65 0.63-2. 0 0180244550 10-14 | 110-125 | Low_______ High__. . __ High
95-100 | 90-100 | 70-90 5-20 2.0-6 3 0 04-0 10 | 4 5-5.0 12-14 | 100-110 | Low_______{ High._.____ Thigh.
85-100 | 80-100 | 50-85> 10-20 2.0 -6 3 0060 08 |5 0-5.5 oo |ooacoo_. Low___ __ | Low_._._.____ Iigh
85-100 | 80-100 | 65-90 25-40 063-2 0 0.12-0 18 | 5 0-5. 5 7-12 | 110-125 | Low.______ Low._______ High
80-100 | 75-100 | 30-8> 5-20 20-63 0 06-0 08 | 5.0-3.5 9-15 | 100-110 | Low__._____| Low_______ High.
85-100 | 75-100 | 45-80 15-30 2063 0120 18 [ 50-5 5 | |- ...___ Low_______ Low__._____ Ihigh.
85-100 | 75-100 | 65-90 30-55 063-2 0 0 18-0.24 | 5 0-3.5 7-18 | 110-125 | Low_______ Low._.____ Iligh.
75-100 | 75-100 | 30-85 10-25 2.0 -6 3 0 06-0 08 | 4 5-5.0 9-15 | 100-110 | Low_____._. High _.____ High.
90-100 | 90-100 |________ 60-90 0.20-0 63 | 0 18-0.24 | 4 5-5.0 |________|._______ Low_____..| Low.____._ Moderate.
90-100 | 90-100 {_._____ _b 85-100 <0200 180.24 | 4 0-5. 0 18-24 | 85-100 Moderate.__| Moderate_ | High.
95-100 | 95-100 | 90-100 | 65-95 0.63-2 0 0 18027 |4 555 || __ Low_._____ Low_______ Moderate.
95100 | 95-100 | 90-100 | 65-90 0.20-0.63 | 0 18-0 24 | 4 5-5 0 12-18 | 100-110 | Low_______ Moderate.._| Moderate.
95-100 | 95-100 | 90-100 | 65-95 0 20-0 63| 0 18-0.24 | 5 0-5 5 12-18 | 100-110 | Moderate___| Moderate___| Moderate
95-100 | 90-100 | 85-100 | 635-95 0.20-0 63 | 0 18-0 24 | 5 0-5. 5 24-30 90-100 | Ihigh.______| Moderate __| Moderate
85-100 | 80-95 60-80 50-80 0 20-0 63 ] 0 18024 |5 0-55 10-18 | 100-120 | igh_______ Moderate___| Moderate.
90-100 | 90-100 | 85-95 60-75 020-0 63| 018027 (5 0-5 5 | __|oo_______ Low.__ ... Moderate___| Moderate.
90-100 | 90-100 | 85-95 65-90 <0.20 ] 018024 |5 0-6 0 18-24 | 100-110 | Thigh.______| Moderate___| Moderate
85-100 | 80-100 | 75-95 60-75 <0200 18-0 24 {5 0-60 18-24 | 100-110 | High._.__.__{ Moderate.__| Iligh.
95-100 | 95-100 | 75-95 30-65 20-63 014019 |5 055 ________ Low_______ Low_______ High
95-100 | 95-100 | 75>-100 | 35-65 0 63-2.0 0 14-0 21} 5 0-5 5 7-18 | 110-125 | Moderate.__| Moderate___| High.
95-100 | 95-100 | 40-70 10-25 20-63 0 06-0 10 | 5.0-5 5 9-15 | 100-120 | Low.______._ Moderate.__| High

3 Bedrock 1s at a great, but unknown, depth
1 Variable. The first layer ranges from 6 iches to 36 mches or more 1n thickness, the second laver extends to a depth of several feet.
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[Interpretations were not made for Gravel pits and Quarries (Gp), Made

Tasrs 6 —Engineering

Surtability as source of—

Suscepti- |
Soil series and map bility to
symbols frost
action Topsoil *
Aldmo (AdA, AdB2)______ High_ .. __ . Fair_______
Bayboro (Ba)...__.__.___ Heho. . Good 4__,“!
\

Butlertown (BuA, BuB2, Thegh_ .. ___ Good_.___ -

BuC2)
Calvert (mapped only Theh . ___ Fawr__._ - -

with Watchung souls).
Chester (ChA, ChB2, Moderate___} Good____.__

ChC2, ChC3, ChD2,

ChD3).
Codorus (Co)ooo_o___.__ High.. . ___ Fair to

good.

Collmgton (CsB2, CsC3, Moderate___| Good__..___

CsD3)
Comus (Cu)eo o .. ____ NModerate-_.| Good_______

l

Delanco (DeA, DeB2)_____ High _____ ) Fawro___.__

See footnotes at end of toble

Sand and gravel

Soil features affecting—

Road fill

Pipeline location

Highway location

Not suitable. . __

Not suttable. . ___

Not suittable. ..

Not switable. _____

Not switable. . __

Not switable for
sand, locally
fair for gravel

Fair for sand:
glauconite, 15
to 60 percent
fines Poor for
gravel

Locally fair______.

Not suitable for
sand, loeally
good for gravel

Fawr__ . ______

Not suttable
wet and
plastic

Fawro .- _____

Poor to fair:
wet

Tair to good:
micaceous.

Fawr  wet
below a
depth of 3
feet

1 to 2 feet to
perched water
table, fair sta-
bilitv, 4 to 6

' feet to bedrock

Permanent high
water table,
‘ poor stability

2 to 3 feet to
perched water
table, fair
stability

. Perched water
table, poor
stability, 4 to
6 feet to hard
bedrock

Good stability.
5 to 10 feet or
more to bed-
rock.

water table,
poor stability,
flood hazard.

Good stabibity,
substratum
contawms green-
sand

3 feet to high
water table,
fair stability,
flood hazard

2 feet to high
water table,
fair stabihity

1 to 2 feet to high

1 to 2 feet to
perched water
table, fair sta-
bility, severe
frost action,

4 to 6 feet to
bedrock.

Permanent high
water table,
poor stability,
very severe
frost action,
plastic when
wet

2 to 3 feet to
perched water
table, fair
stability, severe
frost action

Perched water
table, poor
stability, severe
frost action,

4 to 6 feet to
hard bedrock.

Good stability,
moderate frost
action, 5 to 10
feet or more to
bedrock, elastic
material

1 to 2 feet to high
water table,
poor stability,
severe frost
action

Good stability;
moderate frost
action, sub-
stratum con-
tams greensand

3 feet to high
water table,
fair stability,
flood hazard;
moderate frost
action.

2 feet to high
water table,
fair stability,
severe frost
action
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Soil features affecting—Continued

Sites for ponds and
reservoirs

Daikes, levees, dams,
and other embank-
ments 2

Dramage systems

Irrigation

Terraces and
diversions

Waterways 3

Very slow secpage;
4 to 6 feet to
bedrock.

Slow secpage, per-
manent high
water table.

Slow seepage 1n
subsoil, moderate
seepage 1 sub-
stratum

Slow secpage, 4 to 6
feet to pervious
bedrock.

Moderate seepage,
5 to 10 feet or
more to pervious
bedrock.

Slow scepage; flood
hazard.

Moderate seepage__

Moderate secpage,
flood hazard

Slow to moderate
seepage.

Fair stability; high-
ly erodible,
medium to high
density

Poor stability,
highly crodible;
low to medium
density, plastie
when wet

Fair stability,
highly erodible,
medium to high
density.

Poor stability,
highly erodible,
low to medium
density.

Good stability,
moderately ero-
dible, medium
density, micaceous

Poor stability,
highly erodible,
low density

Good stability;
moderately erodi-
ble, medium to
high density

Fair stabihity,
highly crodible,
low density.

Fair stability, mod-
erately crodible,
low density

Slow permeability,
highly erodible,
1 to 2 feet to
perched water
table.

Slow permeability,
highly erodible,
outlets lacking in
some places

Moderately slow
permeability 1n
fragipan, highly
crodible.

Slow permeabulity,
highly erodible.

Not needed__ - _____

Moderately slow
permeability,
highly erodible,
flood hazard.

Not needed_________

Not needed_________

Moderately slow
permeability,
moderately crod-
ible.

High available mois-
ture capacity,
moderate to
moderately rapid
mnfiltration, 1m-
peded dramage.

High available
moisture capacity,
slow mfiltration,
poor drainage.

IIigh avaiable
moisture capacity,
moderate mfiltra-~
tion, impeded
drainage

Iigh available mois-
ture capacity,
slow infiltration;
poor drainage.

IIigh available mois-
turc capacity;
medium 1nfiltra-
tion.

High available mois-
ture capacity,
moderately slow
infiltration, 1im-
peded dramnage

Moderate available
moisture capac-
1ty ; medium
mfiltration.

High available
moisture capacity,
medium 1infiltra-
tion.

High available
moisture capac-
1ty, moderately slow

infiltration, im-
peded drammage

Highly erodible, fair
stability; perched
water table

Highly erodible,
poor stability,
high water table.

Highly erodible;
fair stability.

Highly erodible,
poor stability

Moderately erodible,
good stability.

Highly erodible,
poor stability,
1 to 2 feet to
high water table

Moderately erodible,
good stability

ITighly erodible;
fair stabihty.

Moderately erodible,
fair stability.

High available
moisture capac-
1ty; moderate
fertility .

IHigh available
moisture capac-
1ty , moderate
fertility.

High available
moisture capac-
1ty, moderate
fertility.

High available
moisture capac-
1ty, moderate
fertility.

ITigh available
moisture capac-
1ty , moderate
fertility.

Igh available
moisture capac-
ity; moderate
fertihity

Moderate avail-
able moisture
capacity, mod-
crate fertihity.

IHigh available
moisture capac-
1ty , moderate
fertility.

Iigh available
moisture capac-
1ly, moderate
fertility
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TaBLE 6.—FEngineering interpretations

Suitability as source of— Soil features affecting—
Suscepti-
Soil series and map bility to
symbols frost
action Topsoil ¢ Sand and gravel Road fill Pipeline location Highway location

Ehoak (EaB2, EKC3, Moderate_..| Good..____ Not suitable______ Fair: mica-~ Fair stability; 6 Fair stability,

EkD3). ceous. to 10 feet or moderate frost
more to mica- action, 6 to 10
ceous bedrock feet or more to

micaceous bed-
rock.

Elkton (EIA, EmA, High_.__.__ Poor____.._ Not suitable_.____ Poor to fair. High water table, | High water table;
EmB). wet. poor stability. poor stability,

severe frost
action.

Elsinboro (EnB2, EnC2)__| Moderate.__| Good______ Locally fair.______ Fair to good: Fair stabality. ___._ Fair stability;

micaceous moderate frost
action.

Fallsington (Fa, Fs)_____. High ______ Fair__.____ Fair for sand. Fair: wet___._. High water table; | High water table,

10 to 55 per- fair stability. fair stability;
cent fines. Not severe frost
swtable for action.
gravel.

Glenelg (GmB2, GmC2, Moderate__.| Good______ Not suitable. __.__ Fair- mica- Fair stability; 4 Fair stability;
GmC3, GmD2, GmD3, ceous. to 10 feet to moderate frost
GmE). hard micaceous action, 4 to 10

bedrock. feet to micaceous
bedrock.

Glenville (GnA, GnB2)___| High.______ Fair____.__ Not suitable______ Fair. mica- 1 to 2 feet to 1 to 2 feet to

ceous, plastic perched water perched water
table; fair sta- table, fair sta-
bility; 5 to 10 bility, severe
feet or more to frost action; 5 to
bedrock. 10 feet or more
to bedrock ; mica-
ceous, elastic.

Hatboro (Ha, HbA, High _____ . Fair______. Not suitable for Fair below a High water table; | High water table,

HbC). sand, locally depth of 42 very poor sta- very poor sta-
fair for gravel inches, bility, flood bility, severe
wet. hazard 1n some frost action;
areas. flood hazard in
some areas
Johnston (Jo)____._...--- High_ . . Good 4. __ .- Locally fair_______ Not suitable. High water table; | High water table,
organic poor stability; poor stability,
material flood hazard, severe frost
flowing pond action; flood
below a depth hazard, seepage
of 2 feet.
L
Keyport (KeA, KeB2, High_____. Fawr ... __ Not switable__ .. Poor  wet, 1 to 2 feet to 1 to 2 feet to
KeC2, KpC3). plastic. seasonal high seasonal high
water table, water table,
poor stability, poor stability,
severe frost severe frost
action; plastic action; plastic
when wet. when wet.

See footnotes at end of table.



of the soils—Continued

NEW CASTLE COUNTY, DELAWARE

69

Sites for ponds and
reservoirs

Dikes, levees, dams,
and other embank-
ments ?

Soil features affecting—Continued

Draage systems

Irrigation

Terraces and
diversions

Waterways 3

Slow to moderate
seepage, 6 to 10
feet or more to
pervious bedrock.

Slow to very slow
seepage, high
water table

Seepage moderate
in subsoil, rapid
n substratum,
high water table

Moderate seepage,
4 to 10 feet to
pervious bedrock

Seepage slow mn
subsoil, moderate
w substratum, 5
to 10 feet or more
to pervious bed-
rock, 1 to 2 fect
to perched water
table

Slow seepage, flood
hazard, perma-
nent high water
table

Seepage moderate in
subsoil, rapid m
substratum, per-
manent high
water table; flood
hazard

Very ~low seepage,
sea-onal high
water table.

Moderate seepage_ _ -

Fair stability; mod-
erately erodible,
low density.

Poor stability, highly
erodible, low
density; high
water table, diffi-
cult to compact

Fair stability, mod-
erately erodible;
low to medium
density, mica-
ceous.

Fair stability, mod-
erately erodible,
medium to very
high density.

Fair stability, mod-
erately erodible,
low to medium
density.

Fair stabilitv; mod-
erately erodible,
low to medium
density, plastic when
wet; 1 to 2 feet or
more to perched
water table

Very poor stability,
moderately erod-
ible, low density,
difficult to com-
pact

Poor stability,
moderately erod-
ible, low to
medium density;
highly organic
surface layer,
loose sand m
substratum

Poor stability,
highly erodible,
low density.

Not needed__.______

High water table,
slow permeabulity,
highly erodible

Not needed__ . ____

Moderately permea-
able, moderately
erodible, high
water table

Not needed_ - _____

Moderately slow
permeability,
moderately erod-
1ible, seasonal
high water table.

Moderately slow
permeability;
moderately erod-
ible, high water
table, flood haz-
ard in some areas.

Moderately slow
permeability,
moderately erod-
1ble, outlets
lacking 1 some
places, permanent
high water table.

Slow permea-
bility highly
erodible; seasonal
high water table

High available
moisture capac-
ity; moderately
slow infiltration

Moderate to high
available moisture
capacity, slow in-
filtration; poor
drainage

High available mois-
ture capacity,
medium infiltra-
tion.

Moderate available
moisture capac-
ity, medium in-
filtration, poor
drainage

High available mois-
ture capacity,
medium infiltra-
tion, moderately
erodible

High available
moisture capac-
ity, moderately
slow infiltration;
impeded drain-
age

High available
moisture capac-
ity, moderately
slow infiltration;
poor drainage.

Moderate to high
available mois-
ture capacity,
moderately slow
infiltration, very
poor drainage.

High available
moisture capacity,
slow infiltration,
mmpeded drainage,
seasonal high
water table

Moderately erod-
ible; fair stabil-
ity.

Erodible, poor sta-
bility.

Moderately erod-
idle, fair to good
stability.

Moderately erod-
ible, fair stabil-
ity, high water
table.

Moderately erod-
ible, fair stabi-
ity.

Moderately erodible;
fair stability.

Moderately erodible;
very poor stabil-
ity, high water
table

Moderately erodible,
poor stability,
permanent high
water table.

Highly erodible;
poor stability,
seasonal high
water table.

High available
moisture capac-
1ty ; moderate
fertility.

Moderate to high
available mois-
ture capacity,
low fertility.

High available
moisture capac-
1ty; moderate
fertility.

Moderate aval-
able moisture
capacity, low
fertality

High available
mosture capac-
ity; moderate
fertility

High available
moisture capac-
ity; moderate
fertility

High available
molsture capac-
1ty, moderate
fertility, high
water table.

Moderate to high
available mois-
ture capacity,
moderate fer-
tility, permanent
high water
table

High available
moisture
capacity, low
fertility
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TABLE 6.—EBmngineering wnterpretations

Switability as source of—

Soil features affecting—

Suseepti-
Soil series and map bility to
symbols frost
action Topsoil ! Sand and gravel Road fill Pipeline location Highway loeation
Kimnkora (KrA, KrB)___.._ High.._____ Faw_______ Not switable for Poor. wet, High water table, | Iligh water table,
sand, locally micaceous. poor stability. poo1 stability,
faiwr for gravel. severe frost
action.
Manor (mapped only Moderate.._| Fair to Not switable. ... Poor. mica- Poor stability - .__{ Poor stability,
with Glenelg soils). good. ccous. moderate frost
action, 6 to 10
feet or mote to
micaceous bed-
10ck, clastie.
Matapeake (MeA, MeB2, | Moderate.._| Good-__..__ Locally fair for Fawr to a depth | Fair stabihity_____| Fan stability;
MeC2, MeC3, MeD2, sand  very of 36 inches; moderate frost
MeD3, MkA, MkB2, ! fine sand 1s at a good below a action.
MkC2) depth of more depth of 36
than 32 nches, mches.
15 to 35 percent
fines. Not suit-
able for gravel.
Mattapex (MtA, MtB2, High_______ Good.- .. ..o Loeally far for Far_ . _________ 2 feet to seasonal 2 feet to seasonal
MtC2, MtC3). sand. coarse high water high water
sand 1s at a table, fair sta- table, fair <ta-
depth of more bility. bility, ~evere
than 48 mches, frost action
15 to 35 per-
cent fines Not
sutable for
gravel.
Maixed alluvial land (Mv) | Thigh.__..__| Poor to Locally farr_ ______ P Vauableo ______ Ihigh water High water
fair table, vanable table, variable
stability, flood stability se-
hazard vere frost action
flood hazard.
Montalto (mapped only Moderate __| Good_._.__ Not switable_.____ Poor* plastic.._| Good stability, 5 | Good stability,
with Neshaminy soils). to 12 feet to moderate frost
hard diabase action, 5 to 12
bedrock. feet to hard
diabase bed-
rock.
Neshaminy (NmA, Moderate.__| Good______ Not swtable. o ___ Faw___________ Far stability. 6 Fair ~stability,
NmB2, NmC2, NnC3, to 10 feet to mocderate frost
NnD3, NsE). hard bedroek; action, 6 to 10
(For mterpretations stones abun- fect to hard
of Talleyville dant m some bediock stones
so1l in mapping places abundant m
unit NsE, refer to some places
the Talleyville
series )
Othello (Ot) . __________ High. . _____ Fawr_______ Loecally fair Fair: wet..____ High water table, | High water table,

See footnotes at end of table.

very fine sand
below a depth
of 30 inches, 20
to 25 percent
fines.

poor stability.

poor stability,
~evere frost
action
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Soil features affecting—Continued

Sites for ponds and
reservolrs

Dikes, levees, dams,
and other embank-
ments 2

Dranage systems

Irrigation

Terraces and
diversions

Waterways 3

Secpage very slow
m ~ubsoil, rapid
in <ubstratum,
high water table

Moderate 1o rapid
~cepage, 6 to 10
feet or more to
pervious bedrock.

Scepage slow in
subso1l, moderate
to high m sub-
~tratum.

Seepage slow m
~ub~oil, moderate
m substratum,
seasonal high
water table

Variable secpage,
constant -ource of
water

Slow to moderate
~cepage, 5 to 12
feet to bedrock.

Slow to moderate
seepage, 6 to 10
feet to bedrock,
stones abundant
in ~ome places.

Seepage slow 1n
subsoil, moderate
m substratum,
high water table

352-603—-70——8

Poor stability,
highly crodible,
low to medium
density, micace-
ous, wet.

Poor stability,
highly erodible,
low density,
micacecous

Fair stability,
moderately erod-
ible, low to
medium density.

Fawr stability;
moderately erod-
ible, low to
medium density.

Variable stability,
crodibility, and
density.

Good stability;
plastic, mod-
erately crodible;
low to very low
densitv.

Fair stability,
modecrately erod-
1ble, low to
medium density,
stones abundant
in some places

Poor stability; mod-
erately erodible;
low to medium
density.

Slow permeability,
highly erodible,
high water table

Not needed.

Not needed.. . _____

Moderately slow
permeability,
moderately erod-
1ble, seasonal
high water table.

Not feasible i most
places

Not needed. ________

Not needed. . __..__

Moderately slow
permeability,
moderately
erodible, high
water table

High avalable
molsture ecapacity,
slow mfiltration,
poor dranage

Moderate available
mowture capacity;
medium infiltra-
tion

High available
mosture eapacily,
moderately slow
mfiltration.

High available
mowsture eapac-
1ty , moderately
~low infiltration.

Not fea~ible 1 most
places

High available
molsture capac-
1ty, moderate
mfiltration.

High available
moisture capac-
ity; moderate
infiltration; stones
abundant in
some places.

High available
molsture capacity,
moderately slow
nfiltration; poor
drainage.

Highly erodible,
poor stability,
high water table.

Highly erodible,
poor stability.

Moderately erodible,
fair stability.

Moderately erod-
ible, fair stability,
seasonal high
water table.

Variable crodibility
and stabihty.

Moderately erod-
1ble, good
stability.

Moderately erod-
ible, fair stability,
~tones abundant
n some places

Moderately erodible,
poor stability.

High available
moisture capac-
1ity, moderate
fertility

Moderate available
mowture capac-
1ty, moderate
fertility

Iligh avalable
moisture capac-
ity, moderate
fertility.

Ihgh available
moisture capac-
1ity, moderate
fertility

Variable available
mowture capac-
ity, low
fertihity

High available
molsture
capacity, high
fertility

Iigh available
mowture
capacity, high
fertilitv, stones
abundant mn
some places.

ITigh available
moisture capac-
1ty , moderate
fertility.
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TaBLE 6.—FEngineering interpretations

Suitability as source of — Soil features affecting—
Suscepti-
Soil series and map bility to
symbols frost
action Topsoil ! Sand and gravel Road fill Pipeline location Highway location
Pocomoke (Po).______ High.______| Good* ____ Locally fair- find | Good___ _______ High water table; | High water table,
sand below a fair stability. fair stability;
depth of 32 severe frost
inches, 5 to 20 action.
percent fines.
Rumford (RuB2, RuC2).._| Low_. . _____| Fair_______ Fair 5 to 40 Good__________ Fair stability . . _ __ Fair stabihity,
percent fines. erodible.
Sassafras (SaA, SaB2, Moderate.._| Good______} Fair for sand Good_ . ________ Good stability. _ - .| Good stability,
SaC2, SaC3, SaD2, below a depth moderate frost
SaD3, SmE) of 37 inches. 10 action.
(For interpretations to 25 percent
of the Matapeake fines. Locally
so1l in mapping fair for gravel.
unit SmeE, refer to
the Matapeake
series )
Silty and elayey land Moderate_._| Poor.______ Not smtable. _____ Not suitable__._| Extremely poor Extremely poor
(StB, StC, Stk) stability. stability,
moderate frost
action
Talleyville (TaB2, TaC2)_.| Moderate.._| Good_..__.| Not suitable_ _____ Fair_ __________ Good stability, 6 Good stability,
to 10 feet or moderate frost
more to hard action, 6 to 10
bedrock ; stones feet or more to
abundant in hard bedrock;
some places stones abundant
in some places
Tidal marsh (Tm)_ ... _.__ High_ __.___ Not suit- Not suitable_ .. _ Not switable____| Tidal flooding, Tidal flooding,
able. extremely poor extremely poor
stability. stability, severe
frost action
Watchung (Wa, WcA, High ... __ Fair___ . __ Not suitable. _____ Poor. wet, High water table, | High water table,
WceB). plastic; very poor sta- very poor sta-
micaceous. bihity, 5 to 10 bility, severe
feet to hard frost action, 5
bedrock, stones to 10 fcet to
abundant 1n hard bedrock,
some places stones abundant
1 some places.
Woodstown (WoA, High __.__ Good______ Locally fair for Good__________ 1 to 2 feet to sea- | 1 to 2 feet to sea-
WoB2, WsA, WsB2) sand below a sonal high sonal high
depth of 36 water table, water table,
inches 10 to good stability, good stability,
25 percent fines sand below a severe frost
Not suitable depth of 3 feet action
for gravel

! Rating 1s for surface layer only, or an average depth of 10 inches, whichever is less All severely eroded soils aie considered poor
to unsuitable as a source of topsoil.
2 Tt is assumed that soi1l material having a high content of organic matter will not be used.
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Soul features affecting—Continued

Site~ for ponds and
reservolrs

Dikes, levees, dams,
and other embank-
ments 2

Drainage systems

Irmigation

Terraces and
diversions

Waterways 3

Seepage moderate in
subsoil, rapid 1n
substratum, high
water table

Pervious sub-
stratum.

Pervious sub-
stratum,

Slow to very slow
seepage

Slow scepage, 6 to
10 fect or more to
hard bedrock;
stones abundant
in some places

Secepage is vanable
but 1s slow 1n
most places

Very slow seepage,
5 to 10 feet to
bedrock, stones
abundant in some
places

Seepage moderate
m subsoll, rapd
in substratum.

Fair stability; mod-
erately erodible;
low to very high
density.

Fair stability; low to
very high density.

Good stability; low
to very high
density; moder-
ately erodible.

Extremely poor
stability; very low
density.

Good stability,
moderately erod-
ible, very low to
medium density,
stones abundant
in some places

Extremely poor
stability, highly
crodible; very low
density.

Very poor stability,
highly erodible,
low density,
stones abundant
in some places

(Good stability,
moderately crod-
ible; low to very
high density

Moderate permea-
bility, moderately
erodible, high
water table

Not needed_ ________

Not needed_________

Not needed_________

Not needed_________

Not feasible_ _____ __

Slow permeability,
highly erodible,
stones abundant
1 some places.

Moderately perme-
able, moderately
erodible, seasonal

high water table.

Moderate available
molsture capacity;
medium mnfiltra-
tion; very poor
drainage

Low available mois-
ture capacity;
rapid inhltration

Moderate available
molsture capacity,
medium to mod-
erately rapid
infiltration

High available
moisture capacity,
variable infiltra-
tion

Very high available
moisture capacity,
moderately slow
mfiltration, stones
abundant in some
places

Not feastble. .. _____

High available
moisture capacity,
slow mhltration,
stones abundant
1 some places.

Moderate available
molsture capac-
1ty, medmuum to
moderately rapid
infiltration.

Moderately erod-
ible; fair stability

Fair stability .. ____

Moderately erod-
1ble; good
stability.

Very highly erod-
1ible, extremely
poor stability.

Moderately erod-
1ble, good sta-
bility, stones
abundant m some
places.

Not feasible_ __ _____

Highly erodible,
very poor stabil-
1ty, high water
table, stones
abundant in some
placces.

Moderately erodi-
ble, good stabil-
1ty

Moderate avall-
able moisture
capacity;
moderate
fertility

Low available
mosture
capacity, low
fertility

Moderate avail-
able moisturce
capacity; mod-
crate fertility.

IHigh available
molsture capac-
1ty, low to very
low fertility

Very high avail-
able moisture
capacity, high
fertihity, stones
abundant in
some places.

Not feasible.

High available
moisture capac-
ity, high
fertihity, stones
abundant in
some places.

Moderate avail-
able moiwsture
capaeity, mod-
erate fertility

8 Features listed are thosc of surface layer only
+ Suiface layer has a high content of organic matter. Rating applies only wheie such topsoil is deswrable.
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Engineering classification systems

Two systems of classifying soils are in general use
among engineers., Both are used in this soil survey.

The Unified classification system was established by the
Waterways Experiment Station, U.S. Corps of Engineers
(12). In this system soil material is identified as coarse
grained, fine grained, and highly organic. The coarse-
grained soils are subdivided into sand (S) and gravel
(G). The soils in each of these groups are classified on the
basis of the amount of fines they contain. Fine-grained
soils are subdivided into silts (M) and clays (C), depend-
ing on their liquid limit and plasticity index. Fach of
these groups is further classified on the basis of whether
the soils have a low (L) or high (H) liquid limit. Silts
and clays that have a low liquid limit are identified by the
symbols ML and CL, and silts and clays that have a high
Iiquid limit are identified by the symbols MH and CH.
Soils on the borderline between the two classifications are
given a joint classification, for example, MI—CI.. Table 5
shows the estimated Unified classification of the soils in
New Castle County.

Many highway engineers classify soil material accord-
ing to the system approved by the American Association
of State Highway Officials (AASHO) (7). In this system,
the soils having about the same general load-carrying
capacity are grouped together in seven major groups.
The groups range from A-1, consisting of gravelly soils
of high bearing capacity, to A-7, consisting of clay soils
having low strength when wet, The estimated AASHO
classification of the soils in this county is given in table 3.

Soil test data

To help evaluate the soils for engineering purposes,
samples were taken from the soils of the Aldino, Elkton,
Fallsington, Keyport, Montalto, Neshaminy, and Othello
series and were tested in accordance with standard pro-
cedures of the American Association of State Highway
Officials (AASHO). The results of these tests and the
classification of each sample according to both the
AASHO and Unified systems are given in table 4.

The engineering soil classifications in table 4 are based

on data obtained by mechanical analyses and by tests to
determine liquid limit and plastic hmit. The mechanical
analyses were made by the combined sieve and hydrometer
methods. The percentage of clay obtained by the hydrom-
eter method should not be used in naming the textural
classes of soils.
_ The relationship between moisture and density is
important in earthwork. If a soil material is compacted
at successively higher moisture content, assuming that the
compactive effort remains constant, the density of the
compacted material increases until the optimum ‘moisture
content is reached. After that, the density decreases with
increase in moisture. The highest dry density obtained in
the compaction test is termed maximum dry density. As a
rule, optimum stability is obtained if the soil is compacted
to about the maximum dry density when it is at approxi-
mately the optimum moisture content,

The liquid limit and the plasticity index given in table 4
indicate the effect of water on the consistence of the soil
material. As the moisture content of a clayey soil in-
creases from a very dry state, the material changes from
a semisolid to a plastic state. As the moisture content is

further increased, the material changes from a plastic to a
liquid state. The plastic limit is the moisture content at
which the soil material passes from a semisolid to a plastic
state. The liquid limit is the moisture content at which
the material passes from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which a soil material is plastic.

Engineering properties of soils

Table 5 shows some estimated soil properties that are
important in engineering, and it gives estimated engineer-
ing and textural classifications for the soils, The data in
table 5 are based partly on the results of soil tests shown
in table 4. Color and other characteristics that are not
important in engineering have been omitted from table
5 but they are given in the section “Descriptions of the
Soils.”

Depth to a seasonal high water table refers to the high-
est level at which the ground water stands for a signifi-
cant period of time,

Bedrock normally is at a depth of at least 4 feet in the
soils of this county, though some soils on the Piedmont
Plateau are severely eroded and are less than 4 feet deep
to bedrock. On the Coastal Plain the soils are underlain
by bedrock at a great depth, but this depth has not been
determined.

The column headed “Depth from surface” indicates the
depth and thickness of the layers for which estimates
were made. The thickness of the layers varies somewhat
from place to place, but the thickness and other properties
described in table 4 are those that actually exist in a
specific profile of the soil described ; they are not averages
obtained from a number of profiles. Some of the layers
reported in the table have been combined and are gen-
erally thicker than those in the detailed profiles described
in the section “Descriptions of the Soils.”” In table 5 the
thickness of the surface layer applies only to soils that
are slightly or moderately eroded. The original surface
layer of severely eroded soils is thinner or may be com-
pletely removed, and the underlying layers are closer to
the surface than is indicated in the table.

Listed for the layers in table 5 are the USDA textural
classification, the Unified and AASHO engineering classi-
fications, and the estimated percentages of material that
pass Nos. 4, 10, 40, and 200 sieves. The amount of mate-
rial passing a No. 200 sieve determines whether soil mate-
rial is coarse grained or fine grained.

Permeability refers to the rate that water moves
through saturated, undisturbed soil material. Tt depends
mainly on the texture and structure of the soil.

The available moisture capacity is the approximate
amount of water that a soil can hold available for plants.
It is the water held in the range between fleld capacity
and the wilting point of plants.

Reaction is given in pH values and indicates the degree
of acidity or alkalinity of the soil material. Higher values
indicate alkaline material and lower values acid material,
as defined in the Glossary. The pH values given in table
5 are for unlimed soils. In fields where the soil has been
limed, the pH value is higher, particularly in the surface
layer.

Optimum moisture content is the percentage of moisture
at which the soil material can be compacted by standard
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methods to maximum density. This percentage is esti-
mated on the basis of the dry weight of the soil. Maxi-
mum dry density, expressed in table 5 in pounds per cubic
foot, is the density that can be expected when soil mate-
rial is compacted by standard procedures at optimum
moisture content.

Shrink-swell potential indicates the volume change to
be expected with a change in moisture content. The ratings
were estimated primarily on the basis of the kind and
amount of clay that a soil contains. Most of the soils
in this county have low shrink-swell potential.

Corrosion potential refers to the deterioration of con-
crete or untreated steel pipelines as a result of exposure
to oxygen and moisture and to chemical and electrolytic
reactions.

Engincering interpretations of soils

In table 6, most of the soils of New Castle County are
rated according to their susceptibility to frost action and
their suitability as a source of topsoil, sand and gravel,
and road fill. In addition, the table lists soil features that
affect the location of pipelines and of highways and the
construction and maintenance of ponds and reservoirs;
dikes, levees, and other embankments; drainage systems;
irrigation systems; terraces and diversions; and water-
ways. The interpretations are based on the test data shown
in table 4, the estimated soil properties shown in table 5,
and experience in using the soils in this county and in
other parts of Delaware. The interpretations in table 6
are general, but they point out what the engineer may
expect to find in any area of soil that is shown on the
detailed soil map. However, the interpretations do not give
exact soil properties and evaluations at the precise point
where an engineering project may be planned. Those who
use this table should determine the specific smitability and
limitation of the soil at the site of the proposed engineer-
ing work.

A soil that is suitable for one engineering purpose may
be poor or even unsuitable for some other use. The Elkton
soils, for example, are well suited as sites for reservoirs
but are not suitable as a source of gravel. In contrast, the
Rumford soils are a good source of sand and locally are a
fair source of gravel, but they generally are not suitable
for reservoir sites, because they are subject to excessive
seepage.

The susceptibility of the soils to frost action is based
on the texture and natural drainage of the soil. Soils that
have a high content of silt are moderately susceptible to
damaging frost action because they are more likely to
heave as a result of freezing and thawing. Silty soils that
have impeded drainage are highly susceptible to dam-
aging frost action.

Table 6 indicates both the good and the undesirable
features of a soil that may require special consideration
before a structure is planned, designed, and constructed.
A subsoil of silty clay, such as that of the Elkton soils,
has characteristics that make it poor for an earthen em-
bankment or dam. Such a subsoil is unstable and highly
erodible, and it cannot be compacted to a suitable dry
density. Because the subsoil material is very slowly per-
meable, however, it may be suitable as a core of a dam,
used to reduce seepage. Fine texture and slow permeabil-
ity in a subsoil increase the difficulty of providing ade-

quate drainage for such soils, and they hmit the
suitability of the soils for irrigation.

The choice of a soil suitable for laying a pipeline is
determined primarily by the natural stability of the soil,
the height of the water table, the depth to and kind of
bedrock, and the corrosion potential of the soil material.
If the water table is high, laying a line for sewer, water,
or gas in wet soils is difficult because ditchbanks are likely
to collapse. In some soils ditchbanks are unstable even
when the water table is not high and the soil is not wet.
If bedrock is close to the surface and very hard, time and
expense can be saved by locating the pipeline 1n nearby
areas where bedrock is deep or is relatively soft or
rippable.

The choice of a soil on which to locate a highway is
affected mainly by the height of the water table, the
hazard of flooding, the stability of the soil material, par-
ticularly under heavy loads or pressure, the expected
severity of frost action, and the depth to and kind of bed-
rock. Also affecting highway and pipeline location are the
degree of slope and changes in slope, but these features
are not shown in table 6.

The choice of a site for a pond or reservoir depends
largely on the amount or rate of seepage that can be ex-
pected, particularly at the bottom of the reservoir. The
amount of seepage depends on whether the reservoir floor
consists of subsoil material or substratum material, as
these layers commonly differ greatly in seepage character-
istics. The depth to bedrock and the nature of the bedrock
also are important. The most nearly ideal soil material for
a reservoir floor is one that permits little seepage but has
considerable strength or stability and a high water table.
Also desirable is a constant or reliable source of water
from the ground water, from impounded runoff, or from a
stream. Such a source is especially important if seepage or
other water losses are rapid.

Stability, erodibility, and the probable maximum den-
sity affect the choice of a soil for building dikes, levees,
dams, or other embankments. The maximum density to
which soil material can be compacted in a dam or other
embankment particularly affects the strength and permea-
bility of the structure. All earthen dams allow some seep-
age, but 1t is desirable to keep such water loss to a
minimum. Generally, soils that can be compacted to the
greatest maximum density lose the least water through
seepage and also have the greatest strength and stability.

The ease or difficulty with which a soil can be drained
artificially is determined mainly by the permeability of the
least permeable layer, which normally is the subsoil; by
the height and fluctuation of the water table; and by the
erodibility of the bottom and banks of ditches and canals.

Some of the features considered in evaluating a soil for
irrigation are the slope, the rate at which water infiltrates
the soil, the capacity of the soil to retain moisture, and
the degree of natural drainage. Soils that have impeded
drainage should be thoroughly drained artificially before
an irrigation system is installed. In New Castle County,
irrigation is mainly by the sprinkler method.

In planning and designing terraces and diversions, the
stability and the erodibility of the soil are of special con-
cern. These features, as well as the available moisture ca-
pacity and the natural fertility of the surface layer,
strongly influence the design of waterways and the kinds
of grasses or other plants used for sodding the waterways.
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Nonfarm Uses of Soils

The expanding metropolitan areas of Wilmington and
Newark have affected the land use in New Castle County.
About one-sixth of the acreage of the county is now used
for residential or other nonfarm purposes. Most of this
acreage is occupied by the cities of Wilmington and New-
ark and the area that extends from Wilmington northeast-
ward almost to the Pennsylvania State line, southwest-
ward to Newark, and southeastward to New Castle. An ef-
fect of this expansion is the increasing demand for
information about soil conditions that influence nonfarm
uses. The most urgent need is for information about the
limitations of soils that affect the disposal of sewage efflu-
ent from septic tanks. Less common are requests for infor-
mation about the use of soils as foundations for buildings,
as recreational arveas, for sanitary land fills, for streets
and parking lots, and the like.

Table 7 gives the degree and kinds of limitations of most
of the soils in the county for some selected nonfarm uses.
These limitations are rated slight, moderate, or severe. If
the rating is moderate ov severe, the main limiting prop-
erties are eiven. The ratings arve based on the degree of
the greatest single himitation. For example, if a high water
table severely limits the use of a soil in the disposal of
sewage effluent from septic tanks, the limitation 1s rated
severe for that use, though the soil is well suited to that
use in all other respects.

A rating of slight indicates that a soil has no important
limitation to the specified use, though most soils in the
county are at least slightly limited 1n use. A rating of
moderate shows that the soil has some limitations to the
specified use, but these limitations are not difficult or ex-
pensive to overcome. A rating of severe indicates that the
soil has limitations that ave difficult and expensive to over-
come. A severe rating, however, does not mean that the
soil cannot be used for the specific purpose. For example,
a soil having a very high water table is severely limited
in its use for homes with basements, but it still can be used
for them 1f measures are taken to improve drainage or to
lower the water table permanently and if the basement
is completely and permanently sealed. Likewise, a soil
that is very steep can be used as a site for a parking lot
if it can be graded and stabilized without too much
expense.

Discussed in the following paragraphs are the proper-
ties considered in rating the limitations to each of the non-
farm uses givenin table 7.

Di1sPosaL OF SEWAGE EFFLUENT FROM SEPTIC TANKS.—The
suitability of a soil for disposing of effluent from septic
tanks depends on permeability, depth to the water table in
the wettest part of the year, natural drainage, depth to and
kind of bedrock, slope, degree of stoniness, and the hazard
of flooding. On some soils in the county there is also a
hazard of polluting nearby springs, lakes, or streams.

Sewacr Licoons—Sewage lagoons are shallow ponds
built to dispose of sewage through oxidation. Among the
features that affect the degree of limitation are permeabil-
ity of soil material in the floor of the lagoon, the degree
of slope, depth to bedrock, the content of gravel and stones,
the kind of soil material underlying the dam or embank-
ment, the hazard of flooding, and the content of organic

- . =]
matter 1n the soil below the surface layer.

SOIL SURVEY

Honxres with rasEMENTS.—The ratings in table 7 are for
houses of three stories or less that have a basement. The
main features that limit the use of soils as homesites are
depth to the water table, natural drainage, slope, the depth
to and kind of bedrock, the degree of stoniness, and the
hazard of flooding. For homes without basements, the limi-
tations caused by a high water table and natural drainage
are less severe than those given in table 7. Also, the depth
to bedrock in New Castle County causes practically no lim-
itations for homes without basements. For industrial or
commercial buildings and for homes of more than three
stories, detailed investigations shonld be made at each site.

StrEETS AND PARKING LOoTs.—The features affecting the
use of the soils for streets and parking lots are the depth
to the water table in the wettest part of the year, natural
drainage, slope, depth to and kind of bedrock, degree of
stoniness, and the hazard of flooding.

SANTTARY LANDFILL.—The suitability of a soil for the
trench type of sanitary landfill depends on the depth to
the water table in the wettest part of the year, natural
drainage, permeability, slope, depth to and kind of bed-
rock, degree of stoniness, texture of the material, and the
hazard of flooding.

Cryereries—Among the features that affect use of soils
as cemeterics are depth to the water table during the
wettest part of the year, natural drainage, permeability of
the most slowly permeable layer, depth to and kind of bed-
rock, particularly the ease or difficulty of excavation, de-
gree of stoniness, texture of the surface layer, degree of
erosion of the surface soil, and the hazard of flooding.
The degree of erosion affects the ease or difficulty of estab-
hishing and maintaining sod or other close-growing ground
cover.

(uoresrres—The properties that affect the use of soils
as sites for tents and for trailers are depth to water table
during the season of most intensive use, natural drainage,
permeability of the most slowly permeable layer, slope,
depth to and kind of bedrock, degree of stoniness, texture
of the surface laver, and hazard of flooding during the
period of heavy use. These sites are subject to heavy foot
and vehicular traffic; and they are large enough to provide
pienic areas, fireplaces, and unsurfaced parking areas. Sites
for tents provide platforms. For tents, the limitation
caused by the slope 1s generally less severe than for trarl-
ers. Limitations affecting the use for seasonal cottages or
for service buildings in camping or other recreational areas
generally are the same as those for homes without base-
ments.

ATHLETIC FIELDS AND OTHER INTENSIVE PLAY AREAS.—
These are areas used for baseball, football, volleyball,
soccer, and other games. Areas used for these purposes are
assumed to be level or nearly level and subject to extremely
heavy foot trafic. The use of topsoil from other areas 1s
not considered in the ratings. Properties to consider when
selecting sites to be used as athletic fields and other inten-
sive play areas are depth to the water table and the hazard
of flooding during the period of heavy use, natural drain-
age, permeability of the most slowly permeable layer of
the soil, the slope, depth to and kind of bedrock, degree of
stoniness, and texture of the surface soil,

ProNic AREAS, PARKS, AND OTHER EXTENSIVE PLAY AREAS.—
These are areas that are used for picnicking and similar
recreational activities. These areas are subject to much less
intensive foot traffic than areas used as athletic fields. The
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major features considered in rating the soils are the depth
to the water table and the hazard of flooding, during the
period of heavy use, natural drainage, the slope, the depth
to and kind of bedrock, degree of stoniness, the texture
of the surface layer, gravel, and cobblestones.

LAwNS AND GOLF PAIRWAYS—S01l properties that deter-
mine whether a good lawn or golf fairway can be estab-
hished are depth to the water table, natural drainage, de-
gree of slope, depth to and kind of bedrock, degree of
stoniness, texture of the surface layer (including gravel
or cobblestones), degree of erosion of the surface layer,
and the hazard of flooding. The degree of erosion affects
the ease or difficulty of establishing and maintaining
grasses, shrubs, and other plants used in landscaping.
Where grading or filling is needed, it 1s assumed that the
so1l material 1s stored and saved until construction and
gradmg are completed, and then returned. In rating the
soils for golf fairways suitability for putting greens, traps,
and roughs is not rated.

Home gardens and paths and trails, for recreational
use, are also important locally, but the soils have not been
rated for these purposes in table 7. Home gardens are
small areas used for vegetables, flowers, small ornamental
shrubs, and similiar plants. For suitability of the soils for
home gardens, refer to the section “Capability Groups of
Soils.”

Soil features affecting the use of soils for paths and
trails are similar to those for lawns and fairways given
m table 7. Slope is a less serious limitation for paths and
trails than for lawns and fairways. Where the slope is
the only limiting feature, the limitation is slight for slopes
of 0 to 15 percent, moderate for slopes of 15 to 25 percent,
and severe for slopes of more than 25 percent.

Formation, Morphology, and
Classification of Soils

In this section the factors that affected the formation
and morphology of the soils in New Castle County are
discussed. Then the current system of soil classification is
explained, and the soil series are placed in some classes of
that system and in great soil groups of an older system.
The so1l series in the county, including a profile typical
for each series, are described in the section “Descriptions
of the Soils.”

Factors of Soil Formation

Soils are the products of soil-forming processes acting
upon materials formed, deposited, or accumulated by geo-
logic forces. The five major factors of soil formation are
climate, plants and animals, parent material, relief, and
time. Climate and plants and animals, particularly vege-
tation, are the active forces in soil formation. Their effect
on parent material is modified by relief and by the length
of time the parent material has been in place. The relative
importance of each factor differs from place to place. In
some places one factor may dominate in the formation of
a soil and determine most of its properties. Normally,
however, the interaction of all of the factors determines
the kind of soil that develops in any given place.

Climate

New Castle County has the humid, temperate climate
that is typical of coastal areas of the Middle Atlantic
States. Facts about the temperature and precipitation are
given in tables 9 and 10 1n the section “General Nature of
the County.”

The chimate is nearly uniform throughout the county.
Rainfall 1s less, however, in the southern part of the
county than in the other parts. This is because thunder-
storms tend to divide and follow the Chesapeake Bay to
the west and the Delaware Bay to the east. Winds gener-
ally are from the south and southwest in summer and from
the north and northwest in winter.

Because precipitation exceeds evapotranspiration, the
humid, temperate climate has caused the soils to be
strongly leached. Most of the soluble materials that were
originally present or that were released through weather-
ing have been removed from most of the soils in the
county. Largely for this reason, most of the soils are
strongly acid and low i fertility; exceptions are the
Aldino, Calvert, Montalto, Neshaminy, and Watchung
so1ls. These so1ls developed 1n material having a high con-
ten of basic plant nutrients.

Precipitation is chiefly responsible for the subsoil that
characterizes most soils in the county. In addition to leach-
ing soluble minerals, water that percolates through the
soll moves clay from the surface layer to a subsoil layer.
Except for soils formed in recent alluvium, most of the
soils in the county have a subsoil that contains more clay
than the surface layer.

Also inftuenced by climate is the formation of blocky
structure in the subsoil of well-developed soils. The de-
velopment of aggregates (peds) in the subsoil is caused
by changes in volume of the soil mass that are primarily
the result of wetting and drying and of freezing and
thawing.

Weathering of minerals occurs at a rate that is related
to temperature and moisture supply. In New Castle
County most of the soils are relatively low in weatherable
minerals. No free carbonates are 1n them, and most of the
bases have bcen leached out. Because the soils of the
Coastal Plain formed in transported parent materials that
previously had undergone one or more cycles of erosion,
their materials may have been highly weathered and
leached at the time they were deposited.

Plants and animals

The native vegetation had a major influence on the devel-
opment of the soils before the county was settled. Little is
known about the effects of micro-organisms, earthworms,
and other forms of animal life, but the activities of these
animals were important in the cycle of decay and regener-
ation of plants.

Early settlers found a dense forest that consisted mainly
of hardwoods. Oaks were the dominant trees. Tulip-poplar,
gum, and yellow pine also were important, but there prob-
ably were few pure stands of pine. The fairly pure stands
of pine that now exist generally are in areas that were
once cleared and cultivated.

Most hardwoods use large amounts of caleium and other
bases if they are available. Soils that are normally high in
bases remain so under a cover of hardwoods because a large
part of the bases are returned to the soil each year. When
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[Not rated 1n this table are Gravel pits and Quarries (Gp), Made land

Soil series and map symbol

Disposal of sewage
cffluent from
septie tanks

Sewage lagoons

1lomes with basements
(3 stories or less)

Streets and
parking lots

Aldino (AdA, AdB2)_____.______.

Bayboro (Ba). - ___________

Butlertown
(BUA, BuB2)_ _ . ________

Calvert (Mapped in undifferen-
tiated units with Watchung
soils).

Chester

(ChA, ChB2) ... ___

(ChC2, ChC3) ..

(ChD2, ChD3) oo

Codorus (CO) cmmo oo

Collington:
(CsB2) w oo

Comus (Cu) oo

See footnotes at end of table

Severe. scasonal high
water table, slow
permeability

Severe  high water
table, slow per-
meability.

Moderate. moderate
to moderately slow
permeability.

Moderate  moderate
to moderately slow
permeability.

Shghto___

Moderate 8 to 15
percent slopes.

Severe 15 to 25
percent slopes.

Severe:  flood
hazard.*

Moderate to severe
10 to 25 percent
slopes.

Severe. flood hazard 4_

Shight on AdA
Moderate on AdB2
3 to 8 percent slopes

Sheht 1__ . __________

Shght on BuA
Moderate on BuB2
2 to 5 percent slopes

Severe 5 to 10
percent slopes.

Moderate on ChA-
moderate permea-
bility.

Moderate on ChB2.
moderate permea-
bility, 3 to 8
petcent slopes

Severe: 8 to 15
percent slopes.

Severe: 15 to 25
percent slopes.

Severe:  flood
hazard.*

Moderate  moderate
permeability, 2 to 5
percent slopes.

Severe 5 to 10
pereent slopes

Severe: 10 to 25
percent slopes

Severe: flood hazard 4.

Moderate 4to 6
feet to bedrock,
mmpeded drainage.

Severe. high water
table.
Moderate  scasonal

high water table.

Moderate  seasonal
high water table.

Sheghto_ . _________

Moderater 8 to 15
percent slopes.

Severe: 15 to 25
percent slopes.

Severe. flood
hazard.?

Moderate to severc:
10 to 25 percent
slopes.

Severe: flood hazard 4.

Moderate 410 6
feet to bedrock,
impeded draimnage.

Severe  high water
table
AModerate  seasonal

high water table.

Moderate  seasonal
high water table, 5
to 10 percent slopes

Moderate: 8to 15
percent slopes.

Severe 15 to 25
percent slopes.

Severe  flood

hazard *
Slight__ . _________
Moderate: 5 to 10

percent slopes.

Moderate to severe:
10 to 25 percent
slopes.

Severe flood hazard 4.

[

P
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and Urban land (Ma), and the seven complexes that include Uiban land]

Samtary land fills

Campsites

(trench method) Cemcteries (intensive use)
Severe  perched Severe.  slow Severe  slow
water table, permeability. permeability
seepage.
Severe  high water | Severe  high water | Severe: high water
table table. slow table, slow
permeability permeability.
Moderate. peiched | Moderate. mod- Moderate  mod-
water table, crate to mod- erate to mod-
seepage erately slow erately slow
permeability. permeability,
impeded draimage.
Moderate: perched | Moderate mod- Moderate  mod-
water table, erate to mod- erate to mod-
seepage erately slow erately slow
permeability. permeabibity,
mpeded dramage,
5 to 10 percent
slopes ?
Shght___________.__ Shght. .- _____. Shght 3. ____. _____
Moderate. 8 to Moderate on Moderate 8 to 15

15 percent slopes.

Severe 15 to 25
pereent slopes.

Severe  flood

hazard ¢
Slighto ... ...
Shght___ . ___.__

Moderate to severe.
10 to 15 percent
slopes.

Severe: flood

hazard ¢

ChC2 &+1o
15 percent slopes.

Severe on ChC3
8 to 15 percent
slopes, severcly
croded

Severe on ChD2:
15 to 25 percent
slopes

Severc on ChD3
15 to 25 percent
slopes, severcly
eroded.

Severer  flood
hazard *

Shght oo . _.__

Moderate 5 to 10

pereent slopes,
severely eroded.
Severe 10 to 25
percent slopes,
severely eroded.

Severe flood

hazard *

percent slopes 2

Severe 15 to 25
percent slopes

Moderate  flood
hazard.5

Sheht 3. .. ____

Moderate. 5 to 10

percent slopes 2

Modecrate to scvere
10 to 25 percent
slopes 2

Slight o _________

Athletie helds and
other mtensive plav

Picnie areas, parks,
and other extensive

Lawns and
golf fairways

areas play arcas

Severe.  slow Shght oo .. Slhight.
permeability.

Severe high water | Severe ligh water | Severe: high water
table, slow table. table
permenbility

Moderate  mod- Shght. oo slight.
crate to mod-
erately ~low
permeabihity, |
unpeded dramage. /

Severe 5 to 10 Shebto o ______ Shght.
percent slopes. .

Slight on ChA. Shght . ______ Shight.
Moderate on
ChB2 3to8
percent slopes

Severer 8 to 15 Moderate 8 to 135 Moderate on

percenl slopes

Severer 15 to 23
percent slopes.

Moderate  flood
hazard 3
Moderate 210 b

percent slopes

Severer 5 to 10
percent slopes

Scvere. 10 to 25
percent slopes.

Slight 6___ ____ . __

percent slopes

Severe 15 to 25
pereent slopes

Moderate. flood

hazard 5

Sheht__ - ____
Sheht .. .. __

Moderate to severe:
10 to 25 percent
slopes.

Shghté_ . ______

ChC2 8 1015
percent slopes.

Severe on ChC3
8 to 15 percent
slopes; severely
eroded.

Severe on ChD2:
15 to 25 perecent
slopes

Severe on ChD3
15 to 25 pereent
slopes, seveiely
croded

Moderate
hazard 5

flood

Slight.

Moderate 5 to 10
percent slopes;
severely croded

Severe 10 to 25
percent slopes,
severely croded.

Shight ¢
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Soil series and map symbol

Disposal of sewage
effluent from
septic tanks

Sewage lagoons

Homes with basements
(3 stories or less)

Streets and
parking lots

Delanco (DeA, DeB2)

(EkD3) . .

Elkton (EIA, EmA, EmB)________

Elsinboro
(EnB2)

(GmD2, GmD3, GmE)_______
(Limitations to use of
Manor soils in mapping
umts GmB2, GmC2,
GmC3, GmD2, GmD3,
and GmE are the same

as for Glenelg )
See footnotes at end of table,

Severe: moderately
slow permeability;
mpeded dramage

Moderate moderate
to moderately
slow permeability.

Severe: moderately
slow permeability.

Severe 13 to 25 per-
cent slopes

Severe  lugh water
table, slow per-

meability
Shght._ ... ... ___
Moderate 8 to 13
percent slopes
Severe  high water
table
Shght________________
Moderate 8 to 15

percent slopes

Severe on GmD2 and
GmD3 15t0 25
pereent slopes

Severe on GmE
25 to 45 percent
slopes

Slight on DeA
Moderate on DeB2, 3
to 8 percent slopes

Moderate 3 to 8
percent slopes

Severe: 8 to 15 per-
cent slopes.

Severe 15 to 25 per-
cent slopes

Shight on EIA and
EmA1

Moderate on EmB-
2 to 5 percent
slopes

Moderate  moderate
permeability, 3 to 8
percent slopes

Severe 8 to 15
percent slopes.

Moderate moderate
permeability
Moderate  moderate

permeability, i
3 to 8 percent
slopes.

Severe 8 to 15
percent slopes

Severe on GmD?2 and
GmD3 15 to 25
percent slopes

Severe on GmE
25 to 45 percent

slopes

Moderate  impeded
drainage

Shght.______.____ -

Moderate 8 to 15

percent slopes

Severe. 135 to 25 per-
cent slopes

Severe. high water
table

Sheht o _____________

Moderate 8 to 15

percent slopes

Severe  high water
table

Sheght_____ . _______

Moderate 8 to 15

percent slopes

Severe on GmD2 and
GmD3 15to 25
percent slopes

Severe on GmE
25 to 45 percent
slopes.

Moderate 1mpeded
drainage

Shghto_ . ________

Moderate 810 15

percent slopes

Severe 13 to 25 per-
cent slopes.

Severe'  high water
table.

Slight________________

Moderate 8 to 15

percent slopes

Severe  high water
table

Shght. . ___ _____

Moderate 8 to 15

percent slopes

Severe on GmD2 and
GmD3 15 1to0 25
percent slopes

Severe on GmE:
25 to 45 percent
slopes
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Sanutary land fills

Campsites

Atihletic fields and

Pienic arcas, parks,

Lawns and

(treneh method) Cemercrics (intensive use) other intensive play and other extensive golf fairways
areas play areas
Moderate moder- | Moderate moder- | Moderate moder- | Moderate on DeA: Shght__ . ______ Slight.
ately high water ately slow perme- ately slow perme- moderately slow
tables. ability, impeded ability, impeded permeabihity; im-
drainage. dramage peded drammage
Moderate on DeB2:
moderately slow
permeability, 1m-
peded diainage, 3
to 8 percent
slopes.
Shght____ .. _.___ Moderate moder- | Moderate moder- | Moderate moder- | Shght_____ ________ Shght
ately slow perme- ately slow perme- ately slow perme-
ability. ability ability; 3 to 8
percent slopes
Moderate  silty clay| Severe. 8 to 15 Moderate moder- | Severe 8to 15 Moderate 8 to 15 | Severe 8 to 15
loam surface percent slopes; ately slow perme- percent slopes percent slopes, percent slopes;
layer, slope. severely eroded ability, 8 to 15 sticky severely croded
percent slopes.?
15 to 25 Severe 15 to 25 Severe 15 to 25 Severe: 15 10 25 Severe 15 to 25 Severe 15 to 25

Severe
percent slopes

Severe  high water
table, slow per-
meability.

Sheht_ .o __

Moderate: 8 to 15
percent slopes.

Severe  high
water table.

Sheht . - _____

Moderate 8 to 15
percent slopes

Severe on GmD?2
and GmD3 15
to 25 percent
slopes

Severec on GmE
25 to 45 percent
slopes

percent slopes,
severely eroded

Severe  high water
table, slow per-
meability.

Moderate 8 to 15
percent slopes.

Severer  high
water table

Shehto . ____

Moderate on GmC2:
8 to 15 percent
slopes

Severe on GmC3
8 to 15 percent
slopes, scverely
eroded

Severe on GmD?2
and GmD3 15
to 25 perecent
slopes

Severe on GmE
25 to 45 percent
slopes

percent slopes

Severe  high water
table, slow per-
meability.

sSheht 3. ______

Moderate: 8 to 15
percent slopes 2

Severe  high
water table

Shght3__ . _________

Moderate: 8 to 15
percent slopes 2

Severe on GmD2
and GmD3. 15
to 25 percent
slopes

Severe on GmE
25 to 45 percent
slopes

percent slopes

Severe  high water
table, slow per-
meability

Moderate 3 to 8
percent slopes

Severe 8 to 15
perecent slopes

Severe high
water table

Moderate 3 to 8
percent slopes

Severe 8 to 15
percent slopes

Severe on GmD2
and GmD3 15
to 25 percent
slopes

Severe on GmE
25 to 45 percent
slopes

percent slopes

Scvere:  high water
table.

Shght_ . ________

Modeiate 8 to 15
percent slopes

Severe  high

water table

Moderate 8 to 15
percent slopes.

Severe on GmD?2
and GmD3- 15
to 25 percent
slopes.

Severe on GmE.
25 to 45 percent
slopes

percent slopes,
severely eroded

Severe  high
water table.

Shight.

Moderate: 8 to 15
percent slopes.

Severe  high
water table

Slight.

Moderate on
GmC2 8told
percent slopes

Severe on GmC3.
8 to 15 percent
slopes; severely
croded.

Severe on GmD?2
and GmD3
15 to 25
percent slopes.
Severe on GmE-
25 to 45
percent slopes.
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See footnotes at end of table.

Disposal of sewage Homes with basements Streets and
Soil series and map symbol effluent from Sewage lagoons (3 stories or less) parking lots
septic tanks
Glenville (GnA, GnB2)__ .. ____. Severe  moderately Shght on GnA Moderate. 1mpeded Moderate 1mpeded
slow permeability, Moderate on GnB2 drainage dramnage
mpeded dramnage 3 to 8 percent
slopes
ITatboto:

(Ha) o oo Severe. flood hazard 4| Severe: flood hazaid 4| Severe: flood hazard 4| Severe: flood hazard i

(HbA, HbC) .. ... ... Severe. high water Shight on HbA 1! Scvere  high water Severe.  high water
table- moderately Moderate to severe on table. table.
slow permeability. on HbC. 3 to 12

percent slopes.
Johnston (Jo)_ ... ____________ Severe.  flood hazaad 4} Severe. flood hazaid 1| Severe. flood hazard ¢.| Severe. flood hazard 4
Keyport:

(KeA, KeB2)___ . _________ Severc  slow perme- Shght on KeA. Moderate. 1mpeded Moderate 1mpeded

ability Moderate on KeB2 dramage drainage.
2 {0 5 pereent slopes

(KeC2, KpC3)__._ .. __ Severe  slow permea- | Severe. 5 to 10 per- Moderate  impeded Moderater mmpeded

bility cent slopes dramage. dramnage.
Kinkora (KrA, KrB).____________ Severe  high water Shight on KrA. 1 Severe: high water Severe. high water
table, slow permea- Moderate on KyrB 3 table. table.
bility to & percent slopes !
Manor (Mapped m undifferenti-
ated units with Glenclg soils).
Matapeake

(MeA, MeB2) ______________ Shight to moderate: Shght on MeA Slight.._________.____ Slight. .. .._________
moderate to moder- Moderate on MeB2
ately slow permea- 2 to 5 percent
bility. slopes.

(MeC2, MeC3)___________ Shght to moderate. Severe: 5 to 10 Slight_______________ Moderate: 5 to 10
moderate {0 moder- percent slopes. percent slopes.
atelv slow permea-
bility

(MeD2, MeD3)______.___. Moderate moderate | Severe. 10 to 15 Moderate: 10 to 15 Noderate: 107to 15
to moderately slow percent slopes. percent slopes percent slopes
permeability.

(MKA, MkB2) ____._______ Moderate moderate | Shight on MkA Slight___.___________. Slight_ ... ____._.___
to moderately slow Moderate on MkB2. 2
permeability to 5 percent slopes

(MKC2) oo __ Moderate moderate | Severe: 5 to 10 Slighto - ________ Moderate: 5 to 10
to moderately slow percent slopes. percent slopes.
permeability.
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Sanmitary land fills

Campsites

Athletice ficlds and

Pienie areas, parks,

Lawns and

(trench method) Cemcteries (intensive use) other intensive play and other extensive golf fairways
areas play areas
Moderate Moderate Moderate: Moderate on GnA Shght . .. _____ Shight
sca~onal wetness moderately slow moderately slow modcrately slow
permeability, permeability, permecability,
impeded dramage 1mpeded dramage mmpeded dramage
Modcrate on GnB2
moderately slow
permeability,
mpeded dramage,
3 to 8 percent
slopes.
Severe  flood haz- Scvere  flood haz- Severe  flood haz- Severe. flood haz- | Severe: flood haz- Severe' flood haz-
ard * ard.t ard 7 ard.” ard 7 ard.?
Severe  high water | Severe high water | Severe. high water | Scevere om HbA Severc. high water | Severe high
table table table high water table. table. water table.
Severe on HbC.
high water table,
3 to 12 percent
slopes.
Severe  flood haz- Scevere  flood haz- Severer  flood haz- Severe  flood haz- Severe. flood haz- Severe: flood haz-
ard * ard.* ard 7 ard.” ard? ard.”
Severe  moderately | Severe  slow per- Severe  slow per- Severe  slow per- Slight - .o Shight.
high water table, meability meability meability
clayey
Severe  moderately | Severe  slow per- Severe slow per- Severe slow per- Slight on KeC2. Shight on KeC2
high water table, meability. meability. meability, 5 to 10 | Moderate on KpC3- | Aoderate on
clayey percent slopes. sticky. KpC3  se-
verely eroded.
Severe high water | Severe high water | Severe high water | Severe: high water | Severe. high water | Severer high
table. table, slow per- table, slow per- table, slow per- table. water table.
meability meability meability.
Sbheht o ________. Moderate  mod- Moderate  mod- Moderate on MeA Shght. ..o Shight,
erately slow crately slow moderately slow
permeability permeability. permeability.
Moderate on MeB2
moderately slow
permeability; 2 to
5 percent slopes.
Shight oo _--. Moderate  mod- Moderate  mod- Severe 5 to 10 Shght_____ . _______ Shight on. MeC2
erately slow erately slow pereent slopes. Moderate on
permeability permeability, 5 to MeC3: 5to 10
10 percent slopes ? percent slopes,
severely eroded.
Moderate 10 to 15 | Moderatec on MeD2: MModerater  mod- Severe: 1010 15 Moderate: 10 to 15 | Moderate on

pereent slopes.

Shght._.___ S

moderately slow
permeability, 10
to 15 percent
slopes

Severe on MeD3
10 to 15 percent
slopes, severely
eroded

Moderate  mod-
erately slow
permeability

Moderate: mod-
erately slow
permeability.

erately slow
permeability, 10
to 15 percent
slopes ?

Moderate  mod-
erately slow
permeability

MModerate  mod-
erately slow
permeability, 5 to
10 percent slopes.

percent slopes

Moderate: mod-
crately slow
permeability

Severe 5 to 10
percent slopes

pereent slopes

Shght_ . ____________

Slight - _oe_____

MeD2 10to15
percent slopes
Severe on MeD3:
10 to 15 per-
cent slopes,
severcly croded.

Shght.

Shight.
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Disposal of sewage
Soil series and map symbol effluent from Sewage lagoons Homes with basements Streets and
septie tanks (3 stories or less) parking lots
Mattapex
(MtA, MtB2)_ .. _______ | Severe moderately Shght on MtA________ Moderate. 1mpeded Moderate 1mpeded
slow permeability, Moderate on MtB2 drammage dramage.
mmpeded drainage 2 to 5 percent slopes
|
(MtC2, MtC3)___ . ____ " Severe moderately Severe: 5 to 10 Moderate 1mpeded Moderate. impeded
I slow permeability, percent slopes drainage dramnage, 5 to 10
‘ mmpeded dramage percent slopes
Mixed alluvial land (Mv)_ .. ____ ’ Severe flood hazard ¢.| Severe flood hazard .| Severe flood hazard 4| Severe flood hazard 4

Montalto (Mapped in undiffer-
entiated umits with Neshaminy

soils)
Neshaminy.
(NmA, NmB2)_____________. Severe  moderately Slight on NmA________ Shght________________ Shght________________
slow permeability Moderate on NmB?2
3 to 8 percent
‘ slopes.
|
(NmC2, NnC3)_____________ © Severe. moderately Severe: 8 to 15 Moderate 8 to 15 Moderate 8 told
" slow permeability percent slopes percent slopes percent slopes
(NnD3) . Severe 15 to 25 Severe: 15 to 25 Severe 15 to 25 Severe 15 to 25
(Limitations to use of percent slopes pereent slopes. percent slopes pereent slopes.
Montalto soils 1n
mapping units NmA, |
NmB2, NmC2,
NnC3, and NnD3
are the same as for
Neshaminy )
(NsE) .. " Neverer moderately Moderate to severe, Moderate to severc: Shight to severe
(Limitations to use of . slow permeability, 3 to 35 percent 3 to 35 pereent 3 to 35 percent
Talleyville soils 1 3 to 35 percent slopes slopes, very stony. slopes.
this mapping unit slopes

are the same as for i
Neshaminy ) ; |

See footnotes at end of table
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Sanitary land fills

Campsites

Athletic fields and

Picnic areas, parks,

Lawns and

(trench method) Cemeteries (intensive use) other mtensive play and other extensive golf farrways
areas play areas
Moderate. mod- Moderate: mod- Moderate  mod- Moderate on MtA Shight_ . _____ Shight
erately high erately slow crately slow moderately slow
water table. permeability, permeability, permeability,
mmpeded drainage. mmpeded drainage impeded drainage
Moderate on MtB2
moderately slow
permeability;
mpeded drainage,
2 to 5 percent
slopes
Moderate  mod- Moderate  mod- Modcrate. mod- Severe 5 to 10 Shght ... ______ Slight on MtC2
erately high crately slow erately slow percent slopes Moderate on
water table. permeability; permeability, MtC3 5 to
mmpeded drainage mmpeded dranage, 10 percent
5 to 10 percent slopes, severely
slopes 2 eroded
Severe  flood Severe  flood Severe flood Severe  flood Scvere  flood Severe  flood
hazard.4 hazard ¢ hazard 7 hazard 7 hazard.” hazard 7
Slight_- . _________ Moderate  mod- Moderate: mod- Moderate on NmA Shght__.___________ Shight.
erately slow erately slow moderately slow
permeability permeability. permeability
Moderate on NmB2
moderately slow
permeability,
3 to 8 percent
slopes
Moderate: 8 to 15 Moderate on NmC2 | Moderate mod- Severe 8 to 15 Moderate on NmC2 | Moderate on
percent slopes moderately slow erately slow percent slopes & to 15 percent NmC2 & to
permeability, 8 to permeability, 8 to slopes 15 percent
15 percent slopes 15 percent slopes 2 Moderate on NnC3 slopes

Severe: 15 to 25
pereent slopes.

Moderate to severe
3 to 35 pereent
slopes, very
stony.

Severe on NnC3 8
to 15 percent
slopes, severcly
eroded

Severe 15 to 25
25 percent slopes,
severely eroded

Severc 3 to 35
percent slopes,
very stony.

Severe. 15 to 25
percent slopes.

Moderate to severe.
3 to 35 percent
slopes 2

Severe: 15 to 25
percent slopes.

Moderate to severe
3 to 35 percent
slopes

8 to 15 percent
slopes, sticky.

Severe 15 to 25
pereent slopes

Moderate to severe:
3 to 35 percent
slopes, very
stony

Severe on NnC3
8 to 15 percent
slopes, severely
croded

Severe 15 to 25
pereent slopes,
severely eroded

Moderate to severe
3 to 35 percent
slopes, very
stony.
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Soil series and map symbol

IDhsposal of sewage
effluent from
septic tanks

o
Sewage lagoons

Homes with basements
(3 stories or less)

Streets and
parking lots

Othello (Ot)____ ..

Pocomoke (Po) . . _____

Rumford (RuB2, RuC2)___

Sassafias.
(SaA, SaB2) .

(5aC2, SaC3) .. .___._

(SaD?2, SaD3) - oo

(SmE) .
(Limutations to use of
Matapeake soil~ 1
this mapping unit is
the same as for
Sagsafras)

Silty and elayey land
(StB) . oL e

Talleyvalle
(TaB2)______

See footnotes at end of table

Severe high water
table, moderately
slow permeability.

Scvere
table

high water

Sheghto_ -~

sShghtoo . oo .

Shghto_ . ____________

Moderate 10 to 15
percent slopes.

Severer 15 to 30
percent ~lopes.

Severc:  slow
permeabilily

Severe  slow
permeability.

Sevele  slow
permeability, 10 to
35 pereent slopes

Severe: moderate
to modciately
slow permeability.

Severer moderate
to moderately
slow permeability.

Sheht 1______________

AModerater moderate
permeability !

Severe moderately
rapid to moderate
peimeablity, some
slopes more than
7 percent.

Moderate on SaA-
moderate permea-
bihty.

Moderate on SaB2
moderate permea-
bility; 2 {o 3 per-
cent slopes

Severe 5 to 10
percent ~lopes.

Severe 10 to 15
pereent slopes

Severer 15 to 30
percent slopes.

AModerate  21to 5
pereent slopes

Severe  5to 10
pereent slopes

Severe: 10 to 35

percent slopes.

Aoderate 2to 5
pereent slopes.

Severer 5 to 10
percent slopes.

Severe
table.

high water

Severe. high water
table

Sheght.___ .

Shghto ... ___

Moderate 10 to 15
percent ~lopes

Severe 15 to 30
pereent slopes.

Severe  clay s
unstable

Severe  clay s
unstable

Severe: clay 1s
unstable, 10 to 35
percent slopes.

Shght_ - __________

Sheht - _____

Scvere:  high water
table.

Severe.  high water
table

Shight on RuB2______

Moderate on RuC2,
5 to 10 pereent
slopes.

Sheht. oo _____

Moderate: 5 to 10
pereent slopes.

Moderater 10 to 15
pereent slopes

Severe 15 1o 30
pereent slopes.

Severer  clay is
unstable

Severe  clay is
unstable.

Severe  clay s
unstable, 10 to 3.
percent slopes.

Tt

Slight_____._______

Moderate 5 to 10
percent slopes
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Sanitary land fills

Campsites

Athletic ficlds and

Pienic arcas, parks,

Lawns and

(trench method) Cemeteries (intensive use) other intensive play | and other extensive golf fairways
areas play areas
Severc. high Severe  high Severe  high Scvere: high Severe. high Severe  high

water table.

Severe:  high
water table.

Moderate. 10 to
15 percent slopes

Severe: 15 to 30
percent slopes

Severe  clayey,
unstable.

Severc clayey,
unstable.

Severe clayev,
unstable, 10 to 35
pereent slopes.

Slight___ . _________

water table.

Severe  high
water table.

Moderater loamy
sand surface layer.

Shight on SaC2._____
Moderate on SaC3
5 to 10 percent
slopes, severely
croded

Moderate on SaD?2
10 to 15 percent
slopes.

Severe on SaD3:
10 to 15 percent
slopes, scverely
croded

Severer 15 to 30
percent slopes.

Scvere:  slow
permeability,
clay 1s unstable.

Severer  slow
permeability,
clay is unstable.

Severe  slow
permeability,
clay 1s unstable,
10 to 35 percent
slopes.

Moderate:  mod-
crately slow
permeability.

Moderate  mod-
crately slow
permeability.

water table.

Severe.  high
water table.

Sheght on RuB23____

Moderate on RuC2:
5 to 10 pereent
slopes.?

Shght 8 _______._..

Moderate: 5 to 10
percent slopes 2

Moderate 10 to
15 percent slopes ?

Severc: 15 to 30
percent slopes.

Severce: slow
permeability.

Severe: slow
permeability.

Scvere:  slow
permeability,
10 to 35 percent
slopes

Moderate: mod-
crately slow
permeability.

Moderate  mod-
erately slow
permeability, 5 to
10 percent slopes.?

water table.

Severe: high
water table.

Moderate on RuB2
2 to 5 percent
slopes

Severe on RuC2:

5 to 10 percent
slopes.

Slight on SaA.
Moderate on SaB2:
2 to 5 pereent

slopes.

Severe 5 to 10
percent slopes.

Severe: 10 to 15
percent slopes.

Severe: 15 to 30
percent slopes.

Severe:  slow
permeability.
Severe: slow

permeability, 5 to
10 percent slopes.

Severe  slow
permeability,
10 to 35 percent
slopes.

Moderate: mod-
erately slow
permeabulity,

2 to 5 percent
slopes

Scvere 5 to 10
percent slopes.

water table.

Severe  high
water table.

Slight______________

Moderate 10 to
15 percent slopes.

Severe. 15 to 30

percent slopes.

Slight._ .. _____

Slight_._._________

Moderate to severe
10 to 35 percent
slopes.

Slight ... _________

Shghto______.____.

water table.

Severe. high
water table

Moderate loamy
sand surface
layer.

Shght.

Shight on SaC2,

Moderate on
SaC3: 5to 10
pereent slopes
sevelely eroded.

Moderate on SaD2.
10 to 15 percent
slopes.

Scevere on SaD3
10 to 15 percent
slopes, severely
croded.

Scvere. 15 to 30
percent slopes.

Severe: very low
fertility.

Severe.  very low
fertility.

Severe  very low
fertility, 10 to
35 percent
slopes.

Shght.

Shight
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TaBLE 7.—Estimated degree and kand of

Disposal of sewage
Soil series and map symbol efluent from Sewage lagoons Homes with basements Streets and
septie tanks (3 stories or less) parking lots
Tidal marsh (Tm)._._._. ‘ Severe  tidal flooding.| Severe tidal flooding_| Severe tidal flooding,| Severe: tidal flooding,
marshy. marshy.
Watchung (Wa, WcA, WeB). Severe: high water Slight on Wa and WcA 1| Severe. high water Severe  high water
(Limitations to use of table; slow permea- Moderate on WceB table. table
Calvert soil 1n bulity 3 to 8 percent slopes.
mapping units WcA
and WcB are the
same as for !
Watchung.) i
Woodstown (WoA, WoB2, WsA, Moderate impeded Moderate on WoA and | Moderate impeded Moderate; impeded
WsB2) drainage. WsA. moderate drainage drammage
permeability
Moderate on WoB?2
and WsB2:
moderate permea-
bility, 2 to 5
percent slopes

! Tt is assumed that any surface layer having a high organic-matter content will be removed, this layer generally 1s less than 18 inches

thick

2 Rating is severe for trailer camping on slopes exceeding about 8 percent
¢ Rating 1s moderate for trailler camping on slopes between 3 and 8 percent.

the leaves fall and then decompose, the bases reenter the soil
and are again used by plants. Most of the soils in New
Castle County, however, have never been high in bases; con-
sequently, they are acid even under a cover of hardwoods.
Soils that are strongly acid and low in fertility are better
suited to pines than to most hardwoods. Pines do not re-
quire a large amount of calcium and other bases, and their
needles do little to restore fertility to the soil.

As agriculture developed in the county, man became an
important factor in the development of the soils. Through
repeated clearing of the forests and cultivating of the soils,
the introducing of new plant species, and the improving of
natural drainage, man continues to affect the development
of the soils and will affect their development in the future.

The most important changes brought about by man are
(1) mixing the upper horizons of the soil to form a plow
layer; (2) plowing sloping soils, which has resulted in
accelerated erosion; and (3) changing the content of plant
nutrients, especially in the upper horizons, as a result of
liming and fertilizing. The most obvious change in the
vegetation has been the loss of the original plant cover
through clearing of the forests. Today only a small part of
the county is wooded, and there is a marked increase in the
number of pines as compared to the number of hardwoods.

Parent material

New (Castle County is located partly on the Piedmont
Plateau and partly on the Atlantic Coastal Plain. Parent
material accounts for many of the differences among the
soils. Most of the soils on the Piedmont Plateau formed
from parent material that weathered in place. Most of the
soils on the Atlantic Coastal Plain formed in transported
material, but a few formed in sediment that was deposited
over material weathered from rock in place.

Highly micaceous metamorphie rock or dark-colored ig-
neous rock that lacks mica is the parent material of the

soils in the Piedmont Plateau. Some of the soils formed in
material weathered directly from micaceous rock. Others
formed in sediment washed or rolled from micaceous rock
or soils in the upland and laid down along streams. Still
others formed in a mantle of micaceous silt laid down on
cerraces over gravelly material. Among the soils on the
Piedmont Plateaun are those of the Chester, Elioak, Glenelg,
Glenville, and Manor series, which formed in materials
weathered in place from micaceous rock. The Aldino, Cal-
vert, Montalto, Neshaminy, Talleyville, and Watchung
series formed in material weathered from basic rock. Along
the streams on recent sediment are soils of the Codorus,
Comus, and Hatboro series. The Delanco, Elsinboro, and
Kinkora soils lie on old gravelly terraces.

The parent material of most of the soils in the Coastal
Plain part of the county consisted of sediment transported
mainly by water, though part of it probably was trans-
ported by wind, and part by ice floes carried by glacial
meltwater. Some of the sediments were the size of clay par-
ticles, but others were as large as pebbles. In places there
were cobblestones and larger stones.

The texture of the soils 1s directly related to the parent
material. Soils of the Collington, Fallsington, Pocomolke,
Rumford, Sassafras, and Woodstown series, for example,
formed in coarse-textured material consisting mainly of
sand but that included variable amounts of silt and clay.
The Butlertown, Matapeake, Mattapex, and Othello sols,
however, formed in silt underlain bv fine sand and sand.
C'lay, on the other hand, was the chief parent material of
the finer textured Bayboro, Elkton, and Keyport soils.

Some sedimentary deposits m the county are recent. Soils
of the Johnston series and Mixed alluvial land, a land
type, occupy recent alluvial deposits on flood plains. Tidal
marsh is made up of recently deposited clayey sediment
that has been influenced by salt water and action of the
t1des.
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Samtary land fills Campsites Athletic fields and Picnic areas, parks, Lawns and
(treneh method) Cemeteries (intensive use) other intensive play | and other extensive golf fairways
arcas play areas
Severe:  tidal Severe  tidal Severe: tidal Severe  tidal Severe  tidal Severe  tidal
flooding flooding, marshy. flooding; marshy flooding, marshy. flooding; marshy. flooding, marshy.
Severe  high water | Severe. high water | Severe high water | Severe high water | Severe: high water | Severe: high
table. table, slow table; slow table, slow table. water table.
permeability, permeability permeability
very stony
Moderate  mo-er- Moderate 1mpeded Moderate impeded Moderate on WoA Sheght______________ Shght.
ately high water drainage drainage and WsA
table. mmpeded dramnage
Moderate on WoB2
and WsB2
mmpeded
drainage; 2 to 5
percent slopes.

4 Frequency of flooding 1s at least once mn 5 to 10 years.
5 Flooded during season of use about once 1 5 years

8 Flooded during season of use about once in 10 years.
7 Flooding is likely during season of use every year.

More than one kind of soil commonly forms from the
same general kind of parent material. Thus, 1t is evident
that factors other than parent material have influenced the
kinds of soils that have formed in the county.

Relief

Relief controls surface drainage and affects percolation
of water through the soil and into the underlying material.
It also affects depth of the soil. Steep soils generally are
shallower than more level ones. This is because runoff is
greater on steep slopes, and the soil material is washed
away almost as fast as it forms.

The highest elevations in the county are in the Piedmont
Plateau, where elevations range from 100 to 400 feet above
sea level. Elevations in the Coastal Plain part range from
sea level to only about 100 feet. In New Castle County the
Piedmont Plateau tilts to the southeast. It consists of val-
leys that have strongly sloping walls and of narrow flood
plains. The Coastal Plain part of the county is level to
gently sloping, and most of the soils have slopes of less
than 5 percent.

Time

Time accounts for some differences among soils. Thus,
soils that have similar parent material and formed under
similar vegetation and climate may differ greatly in char-
acteristics because of the length of time the soil-forming
processes have been active.

Most of the soils in the Piedmont Plateau have been in
place long enough for well-defined horizons to form and
are considered old, or mature soils. They matured fairly
rapidly because of the moderately high rainfall and favor-
able relief and temperature. The soils on the flood plains of
the Piedmont Plateau, however, are considered to be
voung. They are young because alluvium is still being

%eposifted and well-defined horizons have not had time to
orm.

Geologically, the deposits of soil material in the Coastal
Plain are fairly young. The soils are better developed,
however, than those on the flood plains of the Piedmont
Plateau. They occur where there has been little geologic
erosion, and the preducts of the soil-forming processes
have remained in place to form well-defined horizons.

Morphelogy of Soils

Most soils of the county have distinct to prominent hori-
zons. The exceptions, in which horizonation is weak to very
weal, are the young alluvial soils and the soils that formed
in hl(rhly micaceous material in which there has been little
if any movement or accumulation of clay minerals.

The differentiation of horizons in the soils is the result
of several soil-forming processes. The most important of
these are: (1) Accumulation of organic matter, (2)
leaching of carbonates and salts more soluble than calcium
carbonate, (3) chemical weathering of the primary min-
erals of the geologic material into silicate clay minerals,
(4) translocation of the silicate clay minerals, and prob-
ably of some silt-sized particles, from one horizon to an-
other, and (5) chemical changes (oxidation, reduction,
and hydration) and transfer of iron.

In the formation of most soils in the county, several of
these processes have interacted to a varying degree. For
example, the interaction of the first, second, third, and
fourth processes is reflected in the strongly expressed hori-
zons of the well-drained Chester, Elioak, Neshaminy, and
Sassafras soils, and all five processes have been active in
the development of the Aldino, Keyport, Fallsington, and
Bayboro soils. Only the first process has had a marked
effect on the Comus soils, and only the first and fifth proc-
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esses have had much effect on the Codorus and Hatboro
soils.

Some organic matter has accumulated in all the soils to
form an A1 horizon. In many places this horizon has been
eroded away or has been mixed with material from under-
lying horizons through cultivation. The content of organic
matter varies in the soils. Sandy soils, such asthe Rumford,
have a weak A1 horizon that contains little organic matter,
but such soils as the Bayboro, Johnston, and Pocomoke
have a distinctive, thick A1 horizon that is much higher
in organic-matter content.

All of the soils in the county have been completely
leached of carbonates and salts, and except for the Aldino,
Calvert, Montalto, Neshaminy, and Watchung soils, most
of them have been leached of much of their replaceable
cations or bases. The leaching of the soils that formed in
alluvium and other sediment probably took place in their
parent material before the material was deposited. Some
of the other processes may also have been active.

The weathering of primary minerals to silicate clay
minerals, largely by the process of hydrolysis, results
finally in the production of kaolinitic clays. No complete
study of clay minerals has been made in New Castle
County, but kaolinite is recognized as the most common
clay mineral in the Elioak soils. Other clays, such as illite,
montmorillonite, and probably halloysite, occur in smaller
quantities in some of the soils. Most soils contain a mixture
of clay minerals, and no one mineral is dominant. In a few
soils siliceous material is dominant, and in the Glenelg and
Manor soils, micaceous minerals are dominant.

The translocation and some development in place of sili-
cate clay minerals have contributed strongly to the forma-
tion of horizons in most of the soils. Silicate clays formed
in the A horizon have largely been translocated to the Bt
horizon by percolation and have been at least partly im-
mobilized. This process is responsible for the formation of
a textural or a Bt horizon. The process may also be active
to a limited degree in soils that do not have a distinet Bt
horizon. Silicate clays may also develop within a Bt hori-
zon and be partly or completely immobilized as they are
formed. For example, translocation of silicate clays has
occurred in the Montalto and Sassafras soils, and translo-
cation and inplace development of silicate clays probably
have taken place in the Delanco and Watchung soils.

Gleying, or the process of chemical reduction and trans-
fer of iron, occurs in the soils that have impeded drainage.
Gleying is most evident in the Elkton, Bayboro, Fallsing-
ton, Pocomoke, Calvert, and Watchung soils. Soils that are
strongly gleyed are those in which the water table is at or
near the surface for long periods. The high water table
tends to inhibit oxidation and promote reduction of iron,
which is the primary chemical process of gleying.

Excessive accumulation of clay minerals and of silt in
the Jower part of the subsoil may result in the formation of
a dense, compact layer commonly called a fragipan. This
fragipan is a part of the B horizon and is designated by
the symbol Bx. It may extend into the underlying C hori-
zon, where it is designated by the symbol Cx. Because a
fragipan generally is slowly permeable, a temporary
perched water table can form above it and the deeper
horizons of the soil contain much less water. In this county,
the Aldino, Butlertown, Calvert, and Glenville soils have a
fragipan.

Iron that has been reduced in areas where the soil is
poorly aerated generally becomes mobile and may be re-
moved from the soil entirely. In the soils of this county,
however, iron has moved either within the horizon where
it originated or to another horizon nearby. Part of this iron
may become reoxidized and segregated to form the reddish-
yellow, yellowish-red, yellowish-brown, or strong-brown
mottles that indicate impeded drainage and are common in
a gleyed horizon.

When silicate clay forms from primary minerals, some
iron generally is freed as hydrated oxide. Depending on
the degree of oxidation and hydration, these oxides are
more or less red. Even a small amount of these oxides will
cause the subsoil to have a reddish color. The Bt horizon
of the Elioak and Montalto soils and the lower part of the
Bt horizon of the Talleyville soils are redder than corre-
sponding horizons in any other soils in the county, and
they presumably contain the largest amounts of free iron
oxide.

Classification of Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their relation-
ship to one another and to the whole environment, and to
develop principles that help us to understand their be-
havior and their response to manipulation. First through
classification and then through use of soil maps, we can
apply our knowledge of soils to specific fields and other
tracts of land.

Thus in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and used in managing
farms, fields. and woodland ; in developing residential, in-
dustrial, and recreational areas; in engineering work; and
in many other ways. Soils are placed in broad classes to
facilitate study and comparison in large areas, such as
countries and continents.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (8) and later revised (7). The system cur-
rently used was adopted for general use by the National
Cooperative Soll Survey in 1965. Tt is under continual
study. Therefore, readers interested in developments of
this system should refer to the latest literature available
(5. 10). In table 8, soil series of New Castle County are
placed in some categories of the current system and 1n the
great soil groups of the older system.

The current system of classification has six categories.
Beginning with the broadest, these categories are order,
suborder, great group, subgroup, family, and series. In
this system soil properties that are observable and measur-
able are used as a basis for classification. The properties
are chosen, however, so that the soils of similar genesis, or
mode of origin, are grouped together. The classes that
make up the current system are briefly defined in the fol-
lowing paragraphs.

Orper: Ten soil orders are recognized in this system.
They are Entisols, Vertisols, Inceptisols, Aridisols, Molli-
sols, Spodosols, Alfisols, Ultisols, Oxisols, and Histosols.
The properties used to differentiate the soil orders are
those that tend to give broad climatic groupings of soils,
Two exceptions are the Entisols and Histosols, which oc-
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TaBLe 8.—80il sermes classified according to the current system of classification and the 1938 system with s later revisions

Current classification ! 1938 classification with
Iater revisions
Series

Family Subgroup Order Great soil group
Aldmo. __._______ Fine-silty, mixed, mesie_ .. ___ Typre Fragindalfs . .~ Alfisols___ . ___| Gray-Brown Podzolic soils.
Bayboro?_ _____ -1 Clayey, mixed, thermie ... __ Typie Umbraquults________| Ultisols_ = ___| TTumie Glev soils.
Butlettown_ . __ _-| Fine-silty, mixed, mesie. . ____ Typie Fragindults .~ | Ultwols___ ____| Giay-Brown Podzolic soils.
Calveat. ... Fine-silty, mixed, mesic_ - __ Typie Fragiaqualfs_ .~ ___| Alfhsols_____ __. Planosols
Chester. ... _____ Fine-loamy, mixed, mesie.________ Typie Hapludults. - ____ __ Ultisols_ .. ___ Gray-Brown Podzolic soils.
Codorus________ __ Fine-loamy, muxed, mesie.________ Aquie Fluventie Dystio- Inceptisols._____ Alluvial soils

chrepts.
Collington________ Fine-loamy, mixed, mesic_________| Typie Hapludults_ ____.____ Ultisols_ .. ___ Gray-Brown Podzolie soils.
Comus__ . ____ Coarse-loamy, mixed, mesie. _-| Fluventie Dystriochrepts.. | Inceptisols_ ... Alluvial soils
Delanco______ ___.| Fme-loamv, muxed, mesie..__ . ____ Aquic Hapludults_ .. CUltisols_ ___ - __ Red-Yellow Podzolie soils
Eloak___________ Clayey, kaolmitie, mesico_.._ .| Typic HMapludults_ .. __. .__ Ullisols ..~ Red-Yellow Podzolic soils
Elkton_______ ___ Clayev, mixed, meste_ . _____ Typiec Ochiaquults.___ . | Ultisols_ _______ Low-ITumic (ley soils
Elsmboro_._______ Fme-loamy, nuxed, mesie_.__ _____| Typie Hapludults_ _ _ . _ .| Ultisols_ Gray-Brown Podzolic soils
Fallsington. ____ ~| Fine-loamy, mixed, mesie . __ Typie Ochraquults____ Ultisols_ __ . ___| Low-Humie Gley soils
Glenelg__________ Fine-loamy, nuxed, mesic_________ Typie Hapludults. -~ ___ Ultisols____ ___| Gray-Biown Podzolic soils.
Glenville.________ Fine-loamy, mixed, mesic____ ___ Aquie Fragindults. Ultisols.___ .__| Red-Yellow Podzolic »oils.
atboro.__ .. ___ Fine-loamv, mixed, acid, mesie_._ .| Fluventic Haplaquepts_____ Inceptisols._____ Alluvial soils
Johnston 2______ _ Coarse-loamy, siliceous, acid, Cumulic Humaquepts..__ | Inceptisols______ Humice Gley soils
thermic

Keyport._________| Clayey, muxed, mesie_ ... ______ Aquic Hapludults. - _ Ultisols_ .- __ Red-Yellow Podzolic soils.
Kmkora__..______ Clayey, mixed, mesie. . _______ Typie Ochraquults_____ .| Ultisols_ _______ Low-Humic Gley soils
Manor_________._ Coarsc-loamy, micaceous, mesic___| Typic Dystiochrepts_______ Inceptisols.____ | Sols Bruns Acides.
Matapeake_ .- _ Fie-silty, muxed, mesie_ Typie Hapludults. _ Ultisols. ___.___ Gray-Brown Podzolic soils.
Mattapes___ Fine-silty, mixed, mesie. .. Aquie Hapludults_ - _ Ultisols_____.__| Gray-Brown Podzolic so1ls.
Montalto.__ __ Fine, mixed, meste.______________ Ultic Hapludalfs_ . _____ __ Alfisols___. . ___| Red-Yellow Podzolic soils.
Neshanuny__ . ___ Fine-loamy, mixed, mesic_...___ _| Ultic Hapludalfs__________ Alfisols.__.. ___| Red-Yellow Podzolic soils
Othello___________| Fine-silty, mixed, mesie. ... __ Typie Ochragquults...______| Ultisols________ Low-Humie Gley soils
Pocomoke?2 Coarse-loamy, siliceous, thermie._ .| Typic Umbraquults____ . __{ Ultisols_ ___ Humie Gley soils.
Rumford2.___ . _ Coarsec-loamy, siliceous, thermic__ | Typic Hapludults_ _ - __ .. __ Ultisols_ . _ . Red-Yellow Podzolic soils.
Sassafras_.._ Fine-loamy, mixed, mesic_______ __ Typre Hapludults_. -~ __ Ultisols_ . _ Gray-Brown Podzolic soils.
Talleyville._______ Fine-silty, mixed, mesie. - ________ Typie Hapludults .~~~ __| Ultisols__._____ Red-Yellow Podzolic soils.
Watchung._______ Fine, mixed, mesteo_.____________ Typie Ochraqualfs_____. ___ Alfisols__.______ Low-ITumic Gley soils
Woodstown_._____| Fine-loamy, mixed, mesie____ . ___ Aquie Hapludults_ . - Ultisols_ . _ Gray-Brown Podzolic soils.

! Placement of some series 1 the current system of classification, particularly m families and subgroups, may changce as more precise

mformation becomes available

2 This soil 1s a taxadjunct to the series because soll temperature 1s a few degrees cooler than 1s defined for the serics. A taxadjunct is
a soil named for the series 1t strongly resembles Tt differs from that series i ways too small to be of consequence 1n mterpreting useful-

ness or behavior.

cur in many different climates. Three of the soil orders are
represented in New Castle County. They are Inceptisols,
Alfisols, and Ultisols.

Inceptisols are mineral soils in which horizons have
definitely started to develop. They generally are on young,
but not recent, land surfaces.

Alfisols are soils containing a elay-enriched B horizon
that has medium or high base saturation.

Ultisols are mineral soils that have a clay-enriched B
horizon in which base saturation is low, generally less
than 35 percent.

SusorpER:  Kach order is divided into suborders, pri-
marily on the basis of those soil characteristics that pro-
duce classes having the greatest genetic similarity. The
suborders narrow the broad climatic range permitted in
the orders. The soil properties used to separate suborders
mainly reflect either the presence or absence of waterlog-
ging or soil differences resulting from the climate or
vegetation.

Grear crovup: Suborders are separated into great
groups according to the presence or absence of genetic

horizons and the arrangement of these horizons. The hori-
zons used to make separations are those in which clay, iron,
or humus has accumulated or those that have pans that
mterfere with the growth of roots or the movement of
water. The features used are the self-mulching properties
of clay, soil temperature, major differences 1n chemical
composition (mamly calcium, magnesium, sodinm, and
potassium), and the like. The great group is not shown
separately in table 8, because 1t is the last word in the
naine of the subgroup.

Strerotr: Kach great group is subdivided into sub-
groups. One of these subgroups represents the central, or
typic, segment of a group, and the others, called inter-
grades, contain those soils that have properties mostly of
one great group, but also one or more properties of soils
in another great group, suborder, or order. Subgroups may
also be made in those instances where soil properties in-
tergrade outside of the range of any other great group,
suborder, or order.

Faamy: Each subgroup is divided into families, pri-
marily on the basis of properties important to the growth
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of plants or to the behavior of soils when used for engi-
neering. Among the properties considered are texture,
mineralogy, reaction, soil temperature, permeability,
thickness of horizons, and consistence.

General Nature of the County

This section describes the physiography, geology, and
drainage of the county and discusses the climate and water
supply.

New Castle County was organized in 1682, though set-
tlement began in 1638 along the Delaware River near the
present city of Wilmington. The first settlers were of
Swedish descent, but people of Dutch descent settled in
the area near the present town of New Castle in 1651.

The population of New Castle County is steadily in-
creasing, particularly in areas north of the Chesapeake
and Delaware Canal where much of the acreage 1s used for
nonfarm purposes. According to reports of the U.S. Bu-
reau of the Census, the population of the county was
218,879 in 1950 and had increased to 807446 by 1960.
\Vlhnln(rton the county seat and the l‘lr(rest 01’tv n the
State, had a popuhtlon of 95,827 in 1960.

Physiography, Geology, and Drainage

Two physiographic provinces, the Atlantic Coastal
Plain and the Piedmont Plateau, cross New Castle County
from southwest to northeast. The main fall line that sep-
arates the plain from the plateau is between Newark and
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Wilmington approximately paralleling State Route 2. The
Piedmont Plateau is north of the fall line, and the Atlantie
Coastal Plain is south of it. A secondary fall line occurs
between Wilmington and the Pennsylvania State line
along U.S. nghway No. 202.

The Piedmont Plateau part of the county is mostly
hilly, though slopes are gentle near the main fall line.
Elevations range from about 100 to 400 feet above sea
level. The area 1s underlain by igneous and metamorphic
rocks. The Coastal Plain part of the county ranges from
level to gently rolling. Elevations range from sea level to
about 100 feet above sea level. This part of the county is on
sediment consisting chiefly of sand, clay, and gravel. Near
the main fall line silty material from the Coastal Plain
overlies gravelly material washed from terraces along
streams of the Piedmont Plateau. The area near the sec-
ondary fall line is underlain by dark-colored basic rock of
Piedmont origin capped with silt from the Coastal Plain.

New Castle County is drained mainly by streams that
flow eastward into the Delaware River, but small areas are
drained by streams that flow westward into Chesapeake
Bay. Most of the soils in the Piedmont Plateau part of the
county are well drained. Drainage in the Coastal Plain
part varies. The soils in the northern part are level to
gently rolling and are well drained and moderately well
drained. In the southwestern part of the Coastal Plain are
basins underlain by sandv material and surrounded by
low rims; these are called whale wallows. Here the soils
are well drained. The soils in the southeastern part of the
plain, however, are underlain by clayey material and are
moderately well drained to poorly drained.

TasLE 9.—Temperature and

[Elevation

Temperature Precipitation
\
Two years in 10 will !
Average Extremes have at least 4 days
Month with—
Great-
Average est Year
Maximum | Minimum daily
Highest Lowest temper- temper-
Daily Daily Monthly on Year on Year ature ature
maximum | minimum record record equal to equal to |
or higher or lower :
than— than— i
°F °F °F °F °F °F. °F. Inches Inches
January____ 41 3 25 5 33 4 75 1950 —~4 1957 55 8 3 40 1.60 | 1962
February___ 42 4 25 2 33 8 74 | 31954 —4 1961 58 12 2 95 1 90 | 1952
March____. 50 5 320 41.3 86 1948 9 1960 68 21 4 02 2 75 | 1958
April______ 62 5 41 6 52 1 89 1960 22 1965 80 31 3 33 2 56 | 1961
May_______ 73 4 52 0 62 7 95 1962 34 1957 87 40 3 53 2 01 | 1952
June_______ 81 8 61 0 71 4 99 1952 44 1958 93 52 4 07 2 67 | 1935
July_______ [6 2 65 8 76 0 102 | 31957 50 1952 95 58 4 25 6 24 | 1952
August_____ 84 2 64 3 74 3 101 | 31955 46 1965 93 54 5 59 4 00 | 1955
September__ 77 9 57 3 67 6 100 1953 37 | 31963 89 45 395 5. 62 | 1960
October.___ 67 3 45 9 56 6 91 1951 26 1952 81 34 2 91 2 94 | 1953
November.__ 55 1 357 45 4 85 1950 14 1955 68 25 3 53 3 83 | 1956
December_ - 43 5 26 7 35 1 71 1951 3 1962 59 13 3 03 1 99 | 1948
Year___ 63 8 44. 4 54 1 102 | 31957 —4 | 31961 ' __ . . l_________ 44 56 6 24 | 1952

1 Averages for the period 1931-60 All other data for the period 1948-65.

? Less than one-half day
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Climate ®

New Castle County has a humid, continental climate
that is modified because the county is near the Atlantic
Ocean. The general flow of air is from west to east, but
alternating high and low pressure systems dommate the
climate during the colder half of the year. High pressure
systems generally bring westerly or northwesterly winds,
cooler temperatures, and clearing weather. Low pressure
systems bring southerly and easterly winds, warmer tem-
peratures, cloudiness, and rain or snow according to the
season and the temperature. This pattern breaks down in
summer, when warm, moist air spreads northward from
the south and southwest and remains over the area much
of the time.

The nearby Atlantic Ocean modifies masses of air that
pass over it before reaching the county. Easterly winds,
associated with a low pressure system and moving north-
ward along the coast, bring much of the precipitation to
the county. These winds also raise the temperature 1n
winter and lower it in summer.

Temperature and precipitation data for the county are
give in table 9. The data are from the weather station at
the Greater Wilmington Airport and are quite representa-
tive of the county.

The average annual temperature at Wilmington is about
54° I, The warmest tume of the year is the last half of

® By W. J. MoYER, State climatologist, Weather Bureau, ESSA,
U S Department of Commerce

precipdation at Wilmangton, Del.*
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July when the maximum temperature in the afternoon
averages about 87°. A temperature of more than 100° oc-
curs about once every 5 or § years. The hnghest temperature
recorded was 107° at the Wilmington DPorter Reservoir
on August 7, 1918. The coldest period of the year is the
latter part of January and the first part of February when
the minimum temperature ranges between 22 and 25 de-
grees early in the morning. Temperatures of zero or lower
occeur about once in 3 to 5 years. During an average winter,
the temperature 1s 32° or lower on about 100 days. The
lowest temperature recorded in the county was -—15° on
February 9, 1934 at the Wilmington Porter Reservoir.

Table 10 shows the probability of freezing temperatures
at three stations in the county on or after given dates 1
spring and on or before given dates in fall. The data are
from records kept at Wilmington at the Newark University
Farm, the Greater Wilmington Airport, and the Wilming-
ton Porter Reservoir. The average growing season, or
frost-free period, in Wilmington extends from the middle
of April to the end of October. In other parts of the county.
the average growing season differs somewhat. It is 175 to
185 days in the western and northwestern parts and 1s 195
to 205 days in the eastern and southeastern parts.

The annual precipitation at Wilmington averages about
45 inches, but extremes range from near 32 inches in 1930
to a little more than 61 inches in 1945. Precipitation gen-
erally is fairly well distributed throughout the year. It
ranges from less than 3 inches to slightly more than 4
inches a month from September through July. Only in
Angust is the average monthly amount more than 5 inches.

78 feet]
Preaipitation—Continued Average number of days with—
One vear m 10 will Snow, sleet Temperature
have—
Precipita- .
tion of
0 10 inch Maximum Minumum
01 more
Less NMore Maximum Greatest
than— than— Average | monthly Year daily Year
90° and 32° and 32° and 0° and
above below below below
Inches Inches Inches Inches Inches
17 6 0 8 16 5 1961 10 9 1961 7 0 6 26 ®
18 4 2 56 14 9 1964 98 1958 6 0 4 22 ®
21 6 0 4 8 20 3 1958 15 6 1958 8 0 1 17 0
18 6 2 1 11 1959 11 1959 7 0 0 3 0
13 71 ® ) 1963 O] 1963 6 1 0 0 0
14 6 3 0 0 0 0 o 6 5 0 0 0
13 75 0 0 0 0 N 5 8 0 0 0
23 10 7 0 0 0 0 o 7 5 0 0 0
9 71 0 0 0 0 R 5 2 0 0 0

16 57 ©) .3 131962 (%) 31960 5 ® 0 2 0
10 7.1 12 11 9 1953 11 9 1953 6 0 ® 11 0
14 53 39 13 2 1960 11 1 1960 6 0 5 24 0
337 51 5 21 4 20 3 1958 15 6 1958 74 21 16 105 ®

3 Also on earlier dates, months, or years.
4 Trace.
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TaBLE 10.—Probable dates of last freezing temperatures in spring and first an fall

[Data from records kept at Wilmington at the Newark University of Delaware Farm, at the Greater Wilmington Airport, and at the
Wilmington Porter Reservoir]

|

Dates for given probability at temperature of—

32° F or lower at—

24° F or lower at— 16° F or lower at—

Probability
. Newark Newark Newak Porter
Univer-  Aunport | Porter Univer-  Awport Porter Univer- | Awrport leser-
sity Reservow,  sity Reservorr sty | vorr
Fam | ! Farm i Farm
| !
" I

Spring 1 !
9 years i 10 later than__ ___________ Apr 6  JMar 30 Mar. 28 Mar 15 Feb 28 Feb 27 Feb 6 Feb. 3  Feb, 2
3 yvears i 4 later than_______________ Apr 14 Apr 4 Apr. 4  JMar 20 DMar. 9 Mar. 8 Feb. 14 Feb 12 ' Feb 11
2 years mn 3 later than. . __________ Apr 17  Apr 6 Apr. 6 JNar 22 Mar 12 Mar 11 . Feb 17 | Feb 15« Feb. 14
1 year m 2 later than._______________ Apt 23 | Apt 10 | Apr 11  Mar 25 Mar 18 | Mar 17 | Feb 23 | Feb. 21  Feb 20
1 year m 3 later than_.. . ________.__ Apr 29 | Apr 14 | Apr. 16 Mar 28 Mar 24 | Mar 23 | Mamy 1 | Feb 27 Feb 26
1 yearn 4 later than___ .. _________ May 21 Apr 16 | Apr. 18 ' Mar 30 DMar. 27 | Mar 26 | Mar 4 | Mar 2| Mar 1
P hyear m 10 later than. . ______ May 10 | Apr 21 | Apr 23 Apr. 4 Apr 5| Apr 4 | Mar 12 | Mar 11 | Mar. 10

a ‘ \
1 year m 10 earlier than_____________ Oct 3 1 Oct 13 Oct. 18, Oct 30 Nov. 5 Nov.16 Nov 27 ' Dec. 9] Dee. 3
1 yearintearherthan______________ L Oet 97 Oct 20| Oct 24  Nov. 5 Nov 23 Nov 23  Dee 3| Dec 13 ' Dec 11
1 yvear m 3 earlier than____ .. ________ FOct. 12, Oct 23 ' Oct. 26 * Nov 8 Nov.14 | Nov 26 | Dec 6 | Dec 15 | Dee 14
1 yearm 2 carherthan______________ | Oct 16 | Oct. 28 ' Oct. 31 | Nov 12 | Nov 19 Dec 1 | Dec 10 | Dee 18 ! Dec. 19
2 years m 3 earlier than___.___________ Oct 20 | Nov. 2 | Nov 5 | Nov 16 | Nov 24 | Dec. 6| Dec 14 | Dec 21 Dee. 24
3 years m 4 earlher than______________ Oct 23 | Nov 5| Nov 7 | Nov 19 " Nov 26 | Dec 9| Dec 17 | Dec. 23 | Dec. 27
9 years m 10 earher than_____________ Oct 29 | Nov 12 | Nov. 13 | Nov 25 " Dec 3 | Deec 16 | Dee 23 | Dec 27 | Jan. 4
!

Precipitation is likely to be heavy in any one month,
but. it varies more in summer. In summer precipitation
occurs mostly in showers and thunderstorms, and these
may bring heavy rain to one area and only a sprinkle to
another. In winter precipitation most often comes in gen-
eral storms that cover a large area and last for several
days.

Drought may occur at any time of the year, but a serious
drought affecting farm crops is most likely in summer.
The ramnfall and the moisture stored in the soil generally
are adequate for good growth of crops. In some vears, how-
ever, showers are unevenly distributed in summer, dry
periods occur at critical stages of plant growth, and the
rate of evaporation is high. As a result, crops may be
severely damaged.

The average annual snowfall at Wilmington is about
21.4+ imnches, but the annual total varies from year to year.
It has ranged from as little as 1 inch to as much as about
50 mches, The snow is often mixed with rain and sleet.

Thunderstorms occur on an average of 30 days a year,
and 60 percent of these storms come in June, July, and
August. Crops and other property oceasionally are dam-
aged by wind, hail, or flooding. Hail falls during these
storms only once or twice a year, most generally in the
period from May through August.

Tornadoes are rare and have caused little damage. The
effects of tropical storms or hurricanes are felt in the
county about once a year, generally in August or Sep-
tember. Most of these storms cause minor damage, and
the rainfall that accompanies them is beneficial.

The prevailing wind is from the west to northwest, ex-
cept in summer when the prevailing wind is more south-
erly. The average windspeed is about 9 miles an hour, but

winds of 50 to 60 miles per hour, or even stronger, some-
times accompany hurricanes, severe thunderstorms i sum-
mer, or general storms in winter.

Relative humidity generally is lowest in February,
March, and April and is highest in August, September,
and October. It varies during the day and generally de-
creases with increasing temperature. On a normal day
the highest relative humidity occurs carly in the morning;
at this time relative humidity ranges from 80 to 90 percent
m summer and from 70 to 80 percent in winter. In the
afternoon humidity, as a rule, is about 55 percent in sum-
mer and about 60 percent in winter.

In an average year, there are about 99 clear days and
160 cloudy days at Wilmington. About 61 percent of the
days are cloudy, but the range is from 52 percent in Octo-
ber to 66 percent in January. On clear days the cloud
cover ranges from none to 30 percent, but on cloudy
days the cloud cover ranges from 80 to 100 percent.

Water Supply

The supply of water in New Castle County is abundant,
but shortages occur locally in areas where population or
mdustry is concentrated (6). In 1955 it was estimated that
72 million gallons of water was used daily in the county
and that 140 million gallons of water a day was avail-
able from all sources. About 30 million gallons of water a
day is available from ground water in the Delaware River
Basin, and the potential amount of surface water is even
greater. The county is underlain by 10 principal kinds of
aquifers that are capable of producing 25 to 50 million
gallons of good to excellent ground water a day. The
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water m the Delaware River is salty and is not suitable
for domestic use.

Most streams in the county are polluted, though improve-
ments are being made. The ground water in the Piedmont
Plateau part of the county is moderately hard, and
that in the Coastal Plain part contains iron in variable
amounts. Deep wells that are under heavy use are likely
to be contaminated by salt water.
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Glossary

Acidity, soil. See Reaction, soil.

Aeration, soil. The exchange of air 1in soil with air from the
atmosphere The air in a well-aerated soil is similar to that
in the atmosphere ; but that in a poorly aerated soil is consider-
ably higher in carbon dioxide and lower in oxygen.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available moisture capacity. The capacity of a o1l to hold water
in a form available to plants. Amount of moisture held in so1l
between field capacity, or about one-third atmosphere of ten-
sion, and the wilting coefficient, or about 15 atmospheres of
tension.

Buried soil. A developed soil, once exposed but now overlain by
more recently formed soil.

Clay. A~ a soil separate. the mineral soil paiticles less than 0 002
millimeter in diameter As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

352-603—70
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Clay filin. A thin coating of clay on the surface of a soil aggregate
Synonyms: clay coat, clay skin.

Concretions. Grains, pellets, o1 nodules of vaiious sizes. shapes,
and colors cousisting of concentrations of compounds, or of
soil grains cemented together The composttion of some con-
cretions 18 unlike that of the surrounding soil Calcium car-
bonate and iron oxide are examples of material commonly found
1 concretions.

Consistence, so1l. The feel of the soil and the case with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
ina mass.

Friable—~When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together 1nto
a lump.

Firm.~—~When moist, erushes under moderate pressure between
thumb and forefinger, but resistance 1s distinetly noticeable.

Plastic —When wet, readily deformed by moderate pressure but
can be pressed into a lump, will form a *‘wire” when rolled
between thumb and forefinger

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard —When dry, moderately resistant to pressure ; can be
broken with difficulty between thumb and forefinger

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented —Hard and brittle; lLittle affected by molstening

Erosion. The wearing away of the land surface by wind (sond-
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the
growth of specified plants, when other growth factors such as
light, moisture, temperature, and the physical condition of the
soil are favorable.

Flood plain. Nearly level land, consisting of stream sediments,
that borders a stream and is subject to flooding unless pro-
tected artificially.

Fragipan. A loamy, brittle, subsurface horizon that is very low
1n organic matter and clay but is rich in silt or very fine sand
The layer is seemingly cemented. When dry, it is hard or very
hard and has a high bulk density in comparison with the horizon
or horizons above it. When moist, the fragipan tends to rupture
suddenly if pressure is applied, rather than to deform slowly.
The layer 1s generally mottled, is slowly or very slowly per-
meable to water, and has few or many bleached fracture planes
that form polygons. Fragipans are a few inches to several feet
thick ; they generally occur below the B horizon, 15 to 40 inches
below the surface.

Gleization, The reduction, translocation, and segregation of soil
compounds, notably of iron, usually in the lower horizons, as a
result of waterlogging with poor aeration and drainage, ex-
pressed in the soil by mottled colors dominated by gray. The
soil-forming processes leading to the development of a gley
so1l

Gleyed soil. A soil in which waterlogging and lack of oxygen have
caused the material in one or more horizons to be neutral gray
in color. The term “gleyed” is applied to soil horizons with
yellow and gray mottling caused by intermittent waterlogging

Gully. A mmiature valley with steep sides cut by runming water
and through which water ordinarily runs only after rains The
distinction between gully and rill is one of depth A gully
generally is an obstacle to farm machinery and is too deep to
be obliterated by normal tillage; a rill is of lesser depth and
can be smoothed over by ordinary tillage V-shaped gullies
result if the material is more difficult to erode with depth ;
whereas U-shaped gullies result if the lower material 1s more
easily eroded than that above it.

Horizon, soil. A layer of soil. approximately parallel to the sur-
face, that has distinct characteristics produced by soil-forming
processes. These are the major horizons :

O lhorizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues

A Torizon —The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides)
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B horizon —The mineral horizon below an A horizon The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon The B horizon also has distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides. humus, or some combination of these. (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum.
or true soil If a soil lacks a B horizon, the A horizon alone is
the solum

C horizon —The weathered rock material immediately beneath the
solum. In most soils this material is presumed to be like that
from which the overlying horizons were formed. If the
material is known to be different from that in the solum,
a Roman numeral precedes the letter C

R layer —Consolidated rock beneath the sorl The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon

Mottled. Irregularly marked with spots of different colors that
vary 1n number and size Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as fol-
lows : Abundance—feiw, common. and many ; size—fine, meduum,
and coarse; and contrast—famnt. distinct. and pr oninent. The
size measurements are these: fine, less than 5 millimeters
(about 02 inch) in diameter along the greatest dimension;
medium, ranging from 5 millimeters to 15 millimeters (about
02 to 0.6 inch) in diameter along the greatest dimension; and
coarse. more than 15 millimeters (about 0.6 inch) m diameter
along the greatest dimension

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value. and chroma For ex-
ample. a notation of 10YR 6/4 is a color with a hue of 10YR.
a value of 6, and a chroma of 4

Natural soil drainage. Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil. as opposed to altered
drainage, which is commonly the result of artificial dramage
or irrigation but may be caused by the sudden deepening of chan-
nels or the blocking of drainage outlets. Seven different classes
of natural soil drainage are recognized

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somecwhat excessively drammed soils are also very permeable
and are free from mottling throughout their profile.

Well-dramed soils are nearly free from mottling and are com-
monly of intermediate texture

Moderately well draned soils commonly have a slowly permeable
layer in or immediately beneath the solum They have uniform
color 1n the A and upper B horizons and have mottling in the
lower B and the C horizons

Imperfectly or somewhat poorly drained soils are wet for signifi-
cant periods but not all the time, and in Podzolic soils com-
monly have mottling below 6 to 16 inches, 1n the lower A
horizon and in the B and C horizons.

Poorly dramed solls are wet for long periods and are light
gray and generally mottled from the surface dowmnward,
although mottling may be absent or nearly ~o 1n some
soils

Very poorly drained sorls are wet nearly all the time They
have a dark-gray or black surface layer and are gray or light
gray. with or without motthing, in the deeper parts of the
profile

Nutrient, plant. Any element that is taken in bv a plant. 18
essential to its growth, and is used by the plant in the elabora-
tion of 1ts food and tissue Among the elements obtained from
the soil are nitrogen, phosphorus, potassium, calcium, mag-
nesium, sulfur, 1ron, manganese, copper, boron. and zmnc
Plant nutrients obtained largely from air and water are carbon,
hydrogen, and oxygen

Parent material (soil). The horizon of weathered rock or partly
weathered soil material from which goil has formed, horizon
C in the so1l profile.

Permeability. The quality of a soil horizon that enables water or
air to move through it Terms used to describe permeability
are as follows: wery slow, slow. moderately sloic, moderate,
moderately ramd, rapid, and very rapid.

Profile, soil. A vertical section of the soil through all itsx horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
prexsed 1 pH values A so1l that tests to pH 70 is precisely
neutral 1n reaction because it is neither acid nor alkaline An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil 1s one that is alkaline in reaction In words, the
degrees of acidity or alkalimty are expressed thus:

pH pll
Extremely acid___ Below 4 5 Moderately
Very strongly alkalmme _______ T9to8. 4

acid ___________ 4 5tob 0 Strongly

Strongly acid_____ 5 1to5 5 alkaline —______ 8§ 5t09.0
Medium acid_____ 5.6t06.0 Very strongly
Slightly acid-._..._ 6.1t06.5 alkaline __.____ 9. 1and
Neutral ..________ 6 6to7.3 higher
Mildly alkaline__. 7.4t07.8

Relief. The elevations or inequalities of a land surface, considered
collectively

Sand. Individual rock or mineral fragments in soils having
diameters 1angmg from 005 to 20 millimeters. Most sand
erains consist of quartz, but they may be any nmuneral compo-
sition The textural class name of any soil that contains 83
percent or more sand and not more than 10 peicent clay

Silt. Individual mineral particles in a soil that range 1 diameter
from the upper limit of clay (0002 millimeter) to the lower
lumit of very fine sand (005 millimeter) Soil of the silt
textural class is 80 percent or more silt and less than 12 per-
cent clay.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile. above the parent material,
in which the processes of soil formation are active The solum
in mature soil includes the A and B horizons Generally, the
characteristies of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and ammal life characteristic of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tieal axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular Structureless soils are (1) single grain (each
gram by itself. as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon; rvoughly, the part of the
solum below plow depth.

Substratum. Technically the part of the soil below the solum

Surface soil. The so1l ordinarily moved in tillage. or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness The
plowed layer

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour The teirace
mtercepts surplus runoff so that it may soak into the soil or
flow slowly to a prepared outlet without harm. Terraces in
fields are generally built so they can be farmed. Terraces
intended mainly for drainage have a deep channel that is
maintamed in permanent sod

Terrace (geological). An old alluvial plain, ordmarily flat or un-
dulating. bordering a river, lake, or the sea Stream terraces
are frequently called second bottoms, as contrasted to flood
plaing, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of goil The basic textural classes, in order
of mcreasing proportion of fine particles, are sand, loamy
sand, sandy loam, loam, s1lt loam, silt, sandy clay loam, clay
loam, silty clay loam, sandy clay, silty clay, and clay. The
sand, loamy sand, and sandy loam classes may be further
divided by specifying “coarse,’” “fine,” or “very fine.”

Tilth, soil. The condition of the =oil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and 1s associated with high noncapillary porosity and
stable, granular structure A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till
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Topsoil. A presumed fertile soil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Upland (geologic). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher eleva-
tion than the alluvial plain or stream terrace. Land above the
lowlands along rivers.

V-ditches. Drainage ditches that are V-shaped and have smooth
side slopes.

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water. In some places
an upper, or perched, water table may be separated from a
lower one by a dry zone.

Well-graded soil. A soil or soil material consisting of particles
that are well distributed over a wide range in size or diameter.
Such a soil normally can be easily increased in density and
bearing properties by compaction. Contrasts with poorly
graded soil






GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the soil series

to which the mapping unit belongs.

the introduction to the section it is in for general information about its management,
is given in tables as follows:

Map

symbol

AdA
AdB2
Am
Ba
BuA
BuB2
BuC2
ChA
ChB2
Ch(C2
ChC3
ChD2
ChD3
Co
CsB2

CsC3
CsD3

Cu
DeA
DeB2
EaB2
EkC3

EkD3

E1lA
EmA
EmB
EnB2
EnC2
EuB
Fa
Fs
GmB2

GmC2
GmC3
GmD2
GmD3
GmE
GnA

GnB2
Gp

Acreage and extent, table 1, p. 10.

Estimated yields, table 2, p. 47.

Suitability of soils for wildlife,
table 3, p. 54.

Mapping unit

Aldino silt loam, 0 to 3 percent slopes====--=-sccoocoumuon_—-
Aldino silt loam, 3 to 8 percent slopes, moderately eroded------
Aldino-Keyport-Mattapex-Urban land complex----=---===---o-mmma--
Bayboro silt loa@m-===--=-r= e e e e
Butlertown silt loam, O to 2 percent slopes-=--=-=-=ceocccwcunou-
Butlertown silt loam, 2 to 5 percent slopes, moderately eroded--
Butlertown silt loam, 5 to 10 percent slopes, moderately eroded-
Chester loam, 0 to 3 percent slopes-----=r=m-=-meomcmmoooooomano
Chester loam, 3 to 8 percent slopes, moderately eroded----------
Chester loam, 8 to 15 percent slopes, moderately eroded---------
Chester loam, 8 to 15 percent slopes, severely eroded-~~--------
Chester loam, 15 to 25 percent slopes, moderately eroded--------
Chester loam, 15 to 25 percent slopes, severely eroded----=-----
Codorus silt loam----=-=-=-c-c-ommcc e mm oo e e oo oo
Collington fine sandy loam, 2 to 5 percent slopes, moderately

Collington fine sandy loam, 10 to 25 percent slopes, severely

eroded-==m-==m - - e e mm e o
Comus silt loam--=~~==-----cmcmm e e
Delanco silt loam, 0 to 3 percent slopes---~--------=~---—~-~---
Delanco silt loam, 3 to 8 percent slopes, moderately eroded-----
Elioak silt loam, 3 to 8 percent slopes, moderately eroded------
Eliocak silty clay loam, 8 to 15 percent slopes, severely

eroded----~=—=cc e e e e e m o memm o
Elioak silty clay loam, 15 to 25 percent slopes, severely

Elkton sandy loam, O to 2 percent slopes-=---===-----=-c-ce--oenn
Elkton silt loam, O to 2 percent slopes--------------=c--c---=---
Elkton silt loam, 2 to 5 percent slope§===-------------=----~--~
Elsinboro silt loam, 3 to 8 percent slopes, moderately eroded---
Elsinboro si1lt loam, 8 to 15 percent slopes, moderately eroded--
Elsinboro-Delanco-Urban land complex, O to 8 percent slopes-----
Fallsington sandy loam--==--==---=-c---c-c---comcmmoon oo oo
Fallsington loam------=~---==-------c---cm-mcomeoenc—mm——omem—eo
Glenelg and Manor loams, 3 to 8 percent slopes, moderately

Glenelg and Manor loams, 15 to 25 percent slopes, severely
eroded-------~-- oo m e m oo me—oe— -
Glenelg and Manor loams, 25 to 45 percent slopes-----------==---
Glenville silt loam, O to 3 percent slopes----------------------
Glenville silt loam, 3 to 8 percent slopes, moderately eroded---
Gravel pits and Quarries-==---==-=--=-----e-mo--co-—o-csoeoomoaoo

Described

on
page
11
12
12

13
13

13
15
15
15
15
15
16
17
17
17
18
19

19

23
23
23
23
23
23
24

24

Engineering uses of soils, tables 4, 5,
and 6, pp. 58 through 73.
Use of soils for nonfarm purposes,
table 7, p. 78.

In referring to a capability unit or woodland suitability group, read
Other information

Woodland
Capability suitability
unit group

Symbol Page | Number Page
IIw-3 42 12 52
ITe-13 41 12 52
I1Iw-9 44 7 51
IIw-1 42 7 51
ITe-16 41 7 51
I1Te-16 43 10 51
I-4 40 4 50
ITe-4 41 4 50
IIlle-4 42 4 50
IVe-3 45 4 50
IVe-3 45 4 50
VIe-2 45 4 50
IIw-7 42 9 51
Ile-5 41 5 51
IVe-5 45 18 52
VIe-2 45 18 52
I-6 41 9 51
IIw-1 42 7 51
ITe-16 41 7 51
Ile-4 41 11 51
IVe-3 45 11 51
Vie-2 45 11 51
IIIw-11 44 14 52
I1Iw-9 44 14 52
IIIw-9 44 14 52
IIe-4 41 11 51
Iile-4 42 11 51
I1Iw-6 43 7 51
IITw-7 43 7 51
IIe-4 41 4 50
Iile-4 42 4 50
IVe-3 45 4 50
IVe-3 45 11 51
Vie-2 45 11 51
VIe-2 45 11 51
IIw-3 42 8 51
ITe-13 41 8 51
VIIIs-4 46 24 52




GUIDE TO MAPPING UNITS--Continued

Map
symbol Mapping unit
Ha Hatboro silt loam-~=-=--—---s-mm oo
HbA  Hatboro silt loam, local alluvium, O to 3 percent slopes------
HbC  Hatboro silt loam, local alluvium, 3 to 12 percent slopes-----
Jo Johnston loam---=-r=---mmm e e s e e
KeA  Keyport silt loam, 0 to 2 percent slopes---==----=--smocme——m—
KeB2 Keyport silt loam, 2 to 5 percent slopes, moderately eroded---
KeC2 Keyport silt loam, 5 to 10 percent slopes, moderately eroded--
KpC3 Keyport silty clay loam, 5 to 10 percent slopes, severely
eroded=mr=—mm o e e e oo
KrA  Kinkora silt loam, O to 3 percent slopes----=-=---m----coo-u-o
KrB  Kinkora silt loam, 3 to 8 percent slopes----------=----u-cw-o
Ma Made land and Urban land----==-c-ceeemmmmo oo
McB  Manor-Glenelg-Chester-Urban land complex, O to 8 percent
Sl OPEeS == m— s e e e e mm——o- oo
MeA  Matapeake silt loam, 0 to 2 percent slopes---=----m--e-wo———oo
MeB2 Matapeake silt loam, 2 to 5 percent slopes, moderately eroded-
MeC2 Matapeake silt loam, 5 to 10 percent slopes, moderately
eroded--—~—m s e e e e o
MeC3 Matapeake silt loam, 5 to 10 percent slopes, severely eroded--
MeD2 Matapeake silt loam, 10 to 15 percent slopes, moderately
eroded-~=- - o mm o e e
MeD3 Matapeake silt loam, 10 to 15 percent slopes, severely eroded-
MkA  Matapeake silt loam, silty substratum, O to 2 percent slopes--
MkB2 Matapeake silt loam, silty substratum, 2 to 5 percent slopes,
moderately eroded---=-==-=--------eoomeo o
MkC2 Matapeake silt loam, silty substratum, 5 to 10 percent slopes,
moderately eroded---=-we-mmmm o e oo
MsB  Matapeake-Sassafras-Urban land complex, 0 to 5 percent slopes-
MtA  Mattapex silt loam, O to 2 percent slopes-----------=-~o-c-wo
MtB2 Mattapex silt loam, 2 to 5 percent slopes, moderately eroded--
MtC2 Mattapex silt loam, 5 to 10 percent slopes, moderately eroded-
MtC3 Mattapex silt loam, 5 to 10 percent slopes, severely eroded---
Mv Mixed alluvial land-------=--=;-rme-mm e
NmA  Neshaminy and Montalto silt loams, 0 to 3 percent slopes------
NmB2 Neshaminy and Montalto silt loams, 3 to 8 percent slopes,
moderately eroded-----=-==m-mc---mommrmme e e
NmC2 Neshaminy and Montalto silt loams, 8 to 15 percent slopes,
moderately eroded---==-=m=sommeomemm e meoecc oo
NnC3 ©Neshaminy and Montalto silty clay loams, 8 to 15 percent
slopes, severely eroded----===-=cemo--cmommmmme e
NnD3 Neshaminy and Montalto silty clay loams, 15 to 25 percent
slopes, severely eroded----=-----~--c--m-mocommoemmm oo
NsE  Neshaminy and Talleyville very stony silt loams, 3 to 35
percent slopes-=-=---------s-—-o-o—eome oo m e
NtB  Neshaminy-Talleyville-Urban land complex, 0 to 8 percent
slopes===------mmm e oo m oo e o
NtD Neshaminy-Talleyville-Urban land complex, 8 to 25 percent
slopes-=-====m - oo —emee oo
ot Othello silt loam-----=-m-==-emem—mme o cmeme oo o mmmm e
Qu Othello-Fallsington-Urban land complex---------=----------wo-u
Po Pocomoke loam===-=w==-commome— e oo m oo
RuB2 Rumford loamy sand, 2 to 5 percent slopes, moderately eroded--
RuC2 Rumford loamy sand, 5 to 10 percent slopes, moderately eroded-
SaA Sassafras sandy loam, 0 to 2 percent slopes------~------==-=-—
SaB2 Sassafras sandy loam, 2 to 5 percent slopes, moderately
eroded-~--===--eme e mme o m s
SaC2 Sassafras sandy loam, 5 to 10 percent slopes, moderately

eroded------=-=-------o—mem oo me oo eooooosooosomssosoo oo

Described
on

page

25
25
25
26
26
26
27

27
28
28
28

28
29
29

29
29

29
29
30

30

30
30
31
31
31
31
31
32

32
33
33
33
33
33
33
34
34
35
35
35
36
36

36

Woodland
Capability suitability
unit group
Symbol Page j Number Page
I1Iw-7 43 3 50
IITw-7 43 3 50
IIIw-7 43 3 50
IITw-7 43 7 51
IIw-8 42 14 52
ITe-13 41 14 52
IIIe-13 43 14 52
Vie-2 45 10 51
Vw-1 45 13 52
VIw-2 45 13 52
—————— --- 24 52
I-4 40 10 51
Ile-4 41 10 51
IIle-4 42 10 51
IVe-3 45 18 52
IVe-3 45 10 51
VIe-2 45 18 52
I-4 40 10 51
Ile-4 41 10 51
IITe-4 42 10 51
ITw-1 42 14 52
IIe-16 41 14 52
I1le-16 43 14 52
Ive-9 45 10 51
VIw-1 45 7 51
I-4 40 4 50
ITe-4 41 4 50
I1Ie-4 42 4 50
IVe-3 45 4 50
Vie-2 45 4 50
VIs-3 46 4 50
IIIw-7 43 14 52
IIIw-7 43 7 51
IIs-4 42 10 51
IIIe-33 43 10 51
I-5 41 10 51
IIe-5 41 10 51
IIIe-5 43 10 51




Map

symbol

SaC3

SaD2

SaD3

SmE
StB
stC
StE
TaB2

TaC2

Tm
Wa
WcA
WcB
WoA
WoB2

WsA
WsB2

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Sassafras sandy loam, 5 to 10 percent slopes, severely
eroded--=me-mm e e e e
Sassafras sandy loam, 10 to 15 percent slopes, moderately
eroded---------=---- - mm e oo e
Sassafras sandy loam, 10 to 15 percent slopes, severely
eroded--=--m-- - - e e e
Sassafras and Matapeake soils, 15 to 30 percent slopes------
Si1lty and clayey land, gently sloping-~--=-=--=-v~e--cme-cno-
Silty and clayey land, slopilng---=-=------=-m-scoommmemmannn
Silty and clayey land, steep----=-=-----=--=--~------m-orounn
Talleyville silt loam, 2 to 5 percent slopes, moderately

Watchung very stony silt loam=~=-=-~=coemcmmea oo =
Watchung and Calvert silt loams, O to 3 percent slopes------
Watchung and Calvert silt loams, 3 to 8 percent slopes------
Woodstown sandy loam, 0 to 2 percent slopes----=-=----=-----
Woodstown sandy loam, 2 to 5 percent slopes, moderately
eroded---m=mmmmmmmm e e me e
Woodstown loam, O to 2 percent slopes-~=-~-----m-cccmmmmacan_
Woodstown loam, 2 to 5 percent slopes, moderately eroded----

Described

on
page

36

36

36
36
37
37
37

37

37
37
38
38
38
39

39
39
39

Woodland
Capability suitability
unit group

Symbol Page | Number Page
IVe~5 45 18 52
IVe-5 45 10 51
Vie-2 45 18 52
VIe-2 45 10 51
ITTe-42 43 17 52
IVe-3 45 17 52
Vile-2 46 17 52
Ile-4 41 4 50
IITe-4 42 4 50
VIITw-1 46 24 52
VIIs-4 46 13 52
Vw~1 45 13 52
VIw-2 45 13 52
ITw-5 42 7 51
ITe-36 42 7 51
ITw-1 42 7 51
IIe-16 41 7 51




Accessibility Statement

This document is not accessible by screen-reader software. The U.S. Department
of Agriculture is committed to making its electronic and information technologies
accessible to individuals with disabilities by meeting or exceeding the requirements of
Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. Section
508 is a federal law that requires agencies to provide individuals with disabilities
equal access to electronic information and data comparable to those who do not have
disabilities, unless an undue burden would be imposed on the agency. The Section
508 standards are the technical requirements and criteria that are used to measure
conformance within this law. More information on Section 508 and the technical
standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related to the accessibility of any
content on this website, please email Section508@oc.usda.gov. If applicable, please
include the web address or URL and the specific problems you have encountered. You
may also contact a representative from the USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S. Department of Agriculture
(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and
employees, and institutions participating in or administering USDA programs are
prohibited from discriminating based on race, color, national origin, religion, sex,
gender identity (including gender expression), sexual orientation, disability, age,
marital status, family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs).
Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for
program information (e.g., Braille, large print, audiotape, American Sign Language,
etc.) should contact the responsible Agency or USDA's TARGET Center at (202) 720-
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800)
877-8339. Additionally, program information may be made available in languages other
than English.

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

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

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

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

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