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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

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

Locating Soils

All the soils of the Harford County Area ‘are
shown on the detailed map at the back of -this
publication. This map consists of many sheets
made from aerial photographs. Each sheet is
numbered 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
ares if there is enough room;otherwise, it is outside
and a pointer shows where the symbol belongs.

Finding and Using Information

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

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent 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 colored yellow, 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 deseriptions and from the descriptions
of the capability units and the woodland groups.

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

Game managers, sportsmen, and others can find
information about soils and wildlife in the section:
“wildlife.”

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

Engineers and builders can find, under “En-
gineering Uses of the Soils,” tables that con-
tain estimates of soil properties and information
about soil features that affect engineering prac-
tices.

Scientists and others can read about how the
soils formed and how they are classified in the
section “Formation, Morphology, and Classi-
fication of the Soils.”

Newcomers in the Harford County Area may
be especially inteérested in the section ‘“General
Soil Map,” where broad patterns of soils are de-
seribed. They may also be interested in the in-
formation about the county given at the begin-
ning of the publication in the section “General
Nature of the Area.”

Cover: Typical scene in northern part of the Harford
County Area. Stripcropping on gently sloping Chester
soils. Wooded area in background along the Susque-
hanna River is mostly Neshaminy and Montalto soils.
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HE HARFORD COUNTY AREA is in the northeastern

part of Maryland (fig. 1). The survey area makes up
about 84 percent of Harford County. The total land area
is 242,175 acres or about 378 square miles. The county is
bounded on the southeast by Chesapeake Bay, on the
northeast by the Susquehanna River, and on the north by
York County, Pa., along the Mason Dixon Line. Little
" Gunpowder Falls forms the longest segment of boundary
against Baltimore County to the west. Bel Air, in the south-
central part of the county, is the county seat. Other impor-
tant towns are Aberdeen, Havre de Grace, Joppatowne, and
Edgewood. The Edgewood Arsenal and the Aberdeen Prov-
ing Ground military reservations were not surveyed.

Most of the soils in the county are well suited to a wide
variety of farm and nonfarm uses. The main exceptions are
the steep and stony areas, mostly in the northern part
of the county, the swampy areas, and the marshy tidal
areas that border parts of Chesapeake Bay and parts of
tidal streams and estuaries. The main overall concern in
soil management is erosion control. Of the soils in the survey
area, about 86 percent are moderately or severely eroded.

General Nature of the Area

Harford County was part of Baltimore County from 1659
until 1773. It was separated from Baltimore County in

CUMBERLAND
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Figure 1.—Location of the Harford County Area in Maryland.

1773 by Act of Assembly, and its boundaries have not been
changed significantly since then. Bel Air was selected as
the county seat in 1782.

In 1970, according to the U.S. Bureau of the Census, the
population of the county was 115,378 and it was 52 percent
urban. Between 1960 and 1970, the total county population
increased 50 percent, urban population increased 165 percent,
and rural population increased 3 percent. Other populations
in 1970 were: Aberdecn, 12,375, Havre de Grace, 9,791;
Joppatowne, 9,092; Edgewood, 8,551; Aberdeen Proving
Ground, 7,403; and Bel Air, 6,307.

On the following pages is general information about
physiography, relief, drainage, geology, climate, farming,
transportation, industry, mineral resources, and water
resources in the Harford County Area. This information will
be most useful to persons not familiar with the county. More
detailed information can be obtained from the Harford
County Office of Planning and Zoning, County Office Build-
ing, Bel Air, Md. 21014, .

Physiography, Relief, Drainage, and Geology

The Harford County Area straddles the boundary be-
tween Cretaceous and younger, unconsolidated sediment of
the Atlantic Coastal Plain of the southeast and the highly
compléx Precambrian to lower Paleozoic metamorphic and
igneous rocks of the Appalachian Piedmont on the north-
west (5).! Along the Fall Line, the Coastal Plain formations
unconformably overlap the crystalline rocks of the Piedmont
and generally dip very gently seaward and also thicken in
that direction.

The Piedmont Plateau, which makes up the northern
three-fourths of the county, is a very old upland dissected
by many small streams and drainageways. The crystalline
rocks of the Piedmont for the most part are intensely de-
formed schist and gneiss in which primary features are seldom
well preserved. The oldest rock formation in the Harford
County Area is the Baltimore Gneiss of Precambrian age.
Overlying the Baltimore Gneiss is the Glenarm Series of
metamorphic rocks, consisting of the Setters Formation
at the base, the Cockeysville Marble, and the Wissahickon
Formation at the top (5). The age of these rocks has
been debated for years, but generally they are believed to
be either late Precambrian or Cambrian. In the northern
part of the Piedmont, the Wissahickon Formation under-

1 Ttalic numbers in parentheses refer to Literature Cited, p. 116.
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TaBLE 1.—Temperature and precipitation
[Data from Bel Air, Harford County, Md., August 1948-December 1971. Elev. 365 feet]

Temperature Precipitation
Two years in 10 will have Average
at least 4 days with—! One year in 10 will have— depth of
Month Average Average Days with SNOW on
daily daily Average snow cover | days with
maximum minimum Maximum | Minimum total 1 inch sSnow cover
temperature | temperature More than— | Less than— or more of 1 inch
equal toor | equal toor or more
higher than—|lower than—
°F °F °F o°F Inches Inches Inches Number Inches
January._.____.. 41.4 22.2 56 7 3.10 . 5.4 1.5 8 3
February.______ 44 .4 23.9 58 10 3.21 4.6 1.6 6 4
March. . ______ 52.4 29.8 70 18 3.98 5.5 1.4 3 3
April .. __ 64.9 39.9 82 29 3.87 7.0 1.5 0 0
;) 74.5 49.7 87 38 3.86 7.8 1.5 0 0
June..___..___. 82.5 58.9 92 47 3.70 5.8 1.5 0 0
July. . _____ 86.1 63.5 93 55 4.33 6.7 1.4 0 0
August. ... 84.3 62.0 92 52 5.11 8.7 1.1 0 0
September._____ 78.2 55.2 89 42 3.96 7.0 .6 0 0
October_______. 68.3 44 .4 81. 30 2.81 6.7 1.2 0 0
November. .____ 55.6 34.3 68 22 3.89 7.0 1.2 ® ®
December______ 43.9 25.1 60 11 4.01 7.0 .9 5 3
Year...______ 64.7 42.4 496 51 45.83 54.6 36.6 22 3

1 Recorded in 1951-53 and 1956-70.

2 Less than 0.5 day.

3 Average depth of 5 inches during the three significant November
snowstorms in period of record.

lies the-Cardiff Metaconglomerate, which in turn is overlain
by the Peach Bottom Slate. The elevation of the Piedmont
ranges from about 400 feet in the southern part to more than
800 feet near Whiteford in the northern part.

Coastal Plain sediment occupies the southern one-fourth of
the Harford County Area. The Potomac Group of Early
Cretaceous age and the Talbot Formation of Pleistocene
age are the main Coastal Plain sediment. This sediment
tends to thicken to the south. It is extensively dissected,
particularly at the higher elevations in the northern part
of the Coastal Plain where many streams have downcut
deeply and have produced very hilly topography. The south-
ern part of the Coastal Plain is a broad lowland which rises
gradually from sea level along the Chesapeake Bay to an
elevation of about 90 feet near Aberdeen. Although this
part of the Coastal Plain is less dissected than in the north-
ern part, such large estuaries as the Bush and Bird Rivers
form broad reentrants into this lowland. In general, the
elevation of the Coastal Plain ranges from sea level along
Chesapeake Bay to about 400 feet in the extreme northern
part.

Drainage for the survey area is provided by several streams.
The northern part of the county is drained by the Susque-
hanna River and its tributaries. Broad Creek and Deer
Creek are major streams that flow directly into the Susque-
hanna River. In the southern part of the county, a number
of streams flow generally southward toward the bay es-
tuaries. Principal among these are Little Gunpowder Falls,
which flows into the Gunpowder River and forms most of
the western county boundary, and Winters Run, Bynum
Run, and Grays Run, which flow into the Bush River. Swan
Creek flows into the bay area near Havre de Grace. All of
the streams have relatively narrow valleys and steep banks.

4 Average annual highest temperature.
§ Average annual lowest temperature,

Climate?

The Harford County Area is in the middle latitudes
where the general atmospheric flow is from west to east.
It has a continental type climate marked by temperature
contrasts between summer and winter. The Chesapeake
Bay and its tributaries, and the Atlantic Ocean to a lesser
degree, have a modifying control on the climate, especially
in moderating extreme temperatures. .

Data in table 1 are based on the climatic record at Bel Air,
which is in the south-central part of the survey area. These
data are fairly representative of most of the survey area,
except for those areas bordering Chesapeake Bay.

The warmest period of the year is during the last half of
July when the maximum afternoon temperature averages
about 88°F. A temperature of 90°, or higher, occurs on an
average of 20 days a year. The coldest period of the year is
during the last of January and the first of February when
the early morning minimum temperature averages about
18°. The average number of days when the daily minimum
temperature is 32° or lower, is 119 days. The highest re-
corded temperature in the county was 105° at Aberdeen on.
July 10, 1936. The lowest recorded temperature was —18°
at Van Bibber on February 9, 1934.

The average dates of the last spring and first fall occur-
rences of minimum temperatures equal to or below specified
threshold values are shown in table 2. The period between
the last 32° temperature in spring and the first 32° tempera-

2By W. J. Mover, State climatologist, National-Oceanic and At-
mospheric Administration, National Weather Service, U.S. Department
of Commerce. .
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TaBLE 2.—Probability of last freezing temperature in spiing
and first in fall

[Data based on observations at Bel Air, Harford County, Md., August
1948-December 1971]

Dates for given probability and
temperature
Probability
32°F or 24°F or 16°F or
lower lower lower
Spring: .
9 years in 10 later than______ Apr. 10 Mar. 14 | Feb. 22
3 years in 4 later than_______ Apr. 15 Mar, 20 | Feb. 26
2 years in 3 later than_____.. Apr. 16 Mar. 22 | Feb. 28
1 year in 2 later than________ Apr. 20 Mar. 26 | Mar. 3
1 year in 3 later than_______. Apr. 24 Mar, 30 | Mar. 6
1 year in 4 later than________ Apr. 25 Apr. 1 Mar. 8
1 year in 10 later than_______ Apr. 30 Apr. 7 Mar, 12
Fall:
1 year in 10 earlier than______ Sept. 29 | Nov. 1 Nov. 26
1 year in 4 earlier than______| Oct. 8 Nov. 6 Dec. 2
1 year in 3 earlier than______ Oct. 11 Nov. 8 Dec. 5
1 year in 2 earlier than______ Oct. 17 Nov. 12 | Dec. 9
2 years in 3 earlier than______ Oct. 23 Nov. 16 | Dec. 13
3 years in 4 earlier than______ Oct. 26 Nov. 18 | Dec. 16
9 years in 10 earlier than_____ Nov. 4 Nov. 23 | Dec. 22

ture in the fall, often defined as the growing season, averages
180 days at Bel Air.

During the period 1948-1971, the annual precipitation at
Bel Air ranged from a low of 32.20 inches in 1954 to a high of
66.42 inches in 1971. The distribution of monthly pre-
cipitation is fairly uniform throughout the year; the maxi-
mum is in August. The maximum for any 1 month is 17.80
inches at Bel Air during August 1967. The annual snowfall
averages 22 inches, but varies considerably from year to
year. It has ranged from as little as a trace in the 1949-50
season to 64 inches in the 1957-58 season.

Drought can oceur in any month or season, but serious
drought is more likely to occur in summer. Generally, the
rainfall and the soil moisture are adequate for good crop
yields. In some years, unequal distribution of summer
showers and occasional dry periods at critical stages in
crop development make irrigation necessary in order to
. achieve maximum crop yields.

Thunderstorms occur on an average of about 34 days per
year and hail occurs on an average of about 1 or 2 days a
year. Tornados are rare and have, in the past, caused little
damage. Tornados occur on an average of one or two a year
in the entire state. Tropical storms or hurricanes affect the
survey area about once a year, usually in the period August
through October. Most of these have caused only minor
damage.

Prevailing winds are from the west to northwest except
during the summer when they become more southerly. The
average annual wind velocity is about 10 miles per hour
but winds can reach 50 to 60 miles per hour and higher
during severe thunderstorms, hurricanes, or intense winter
storms.

Farming

Despite the rapid urbanization of the Harford County
Area, farming is still an important enterprise. According to

the 1969 census (4), 133,452 acres of land in Harford County
was farms. The number and size of farms in 1964 and -in
1969 were as follows:

1964 1969
Farms. - - oo mmemeem e number._ _ 1,060 839
Land in farms_ _ . .. .. ___..- acres__ 151,765 133,452
Average size of farm______________ acres. . 143 159

In 1964, income from crops accounted for less than 17
percent, of the total income from farm products sold in the
county. In 1969, about 19 percent of the total income from
farm products came from the sale of crops. Acreages of the
main field crops in 1964 and in 1969 were as follows:

1964 1969

(075 = ( VSIS 20,239 19,359
Wheat_ - - e 4,644 2,795
Soybeans. .- oo 149 963
Bay. e 26,792 17,795
Irish and sweetpotatoes ... .. ---.- b 22
Vegetables, including sweet corn, and mel-

ONS - - e ee e 3,746 4,246
Orchard crops 425 623

As a percentage of the total income from farm products,
the sale of livestock and poultry accounted for about 82
percent in 1964 and about 80 percent in 1969. The number
of livestock and poultry raised in 1964 and in 1969 was as
follows: .

1964 1969
Cattle and calves . - oooococeeeoo___... 35,601 28,724
Milk COWS - oooemmi i - 17,351 11,287
Horses and ponies._ . - o o ciaoen oeooo- 1,491
Hogs and pigs.----.o_----- 4,271 3,371
Sheep andlambs_ _ . o= 1,048 1,468
Chickens - - - - o oo 76,996 42,805

Transportation and Industry

The Harford County Area has excellent transportation
facilities, including several major State and Federal high-
ways and branches of railroads. The major highways in the
survey area are Interstate 95, U.S. 40, and U.S. 1. Many
motor freight lines regularly serve the survey area. Three
airfields in Harford County are equipped for landing and
storage of light aircraft. Several bus lines provide interstate .
bus service.

The Harford County Area is rapidly becoming industrial-
ized, particularly in the southeastern part. In 1971, Harford
County had approximately 5,000 acres of land that was
zoned industrial. There are 12 industrial parks in the county.
All areas along the industrial corridor have easy accessibility
to Interstate 95.

Recreation

The county has excellent recreation facilities. Easy ac-
cessibility to the Chesapeake Bay, as well as to the Susque-
hanna and Gunpowder Rivers, make swimming, fishing,
ice skating, and boating valuable recreational assets in the
Harford County Area. Rocks; Gunpowder, Susquehanna,
and Palmer State Parks have facilities for picnicking,
camping, hiking, and fishing. Similiar facilities are available
at the county-operated Flying Point Park. Skiing is available
at the county-owned park at Eden Mill. '

The survey area has excellent open water areas for shooting
ducks and geese, as well as areas for inland hunting of deer
and small game. More than 1,600 boats were registered in
Harford County in 1971, and launching and docking facilities
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are available at marinas along the waterways in the survey
area. There were no public golf courses in the survey area
in 1971, but several private clubs had open membership.

Mineral Resources

Mineral resources in the Harford County Area include
metallic and nonmetallic minerals, building and decorative
stone, crushed stone, sand and gravel, and clay. Such com-
modities as iron, chromite, feldspar, quartz, and asbestos
are no longer produced, but are of historical interest. Crushed
stone and sand and gravel are the major minerals presently
produced in the county. These materials are used in the
construction and building industries and reflect the in-

creasing degree of urban development in the county. Most .

of the natural gravel deposits are located along the Fall
Line. Tale, serpentinite, basalt, and marble are also pro-
duced.

Water Resources

The Harford County Area has both ground water and
surface water supplies. In the northern Piedmont areas,
ground water supplies depend on the character, extent, and
structure of the hard crystalline rocks. Well yields in this
area are low, averaging about 5 to 10 gallons per minute
(14)*, and are adequate only for individual homes. In the
Coastal Plain areas of the county, properly developed
wells yield 150 to 300 gallons per minute and are sufficient
for municipal supplies. The Coastal Plain overlies porous
and permeable unconsolidated stratified sediment. These
aquifers conduct and store large quantities of ground water
as it flows from the Piedmont to the coastal areas.

The town of Aberdeen, several industries, a number of
subdivisions, and several such outlying communities as
Darlington and Cardiff-Whiteford use ground water sources.
Aberdeen Proving Ground, Bel Air, Edgewood, and Havre
de Grace use water from Deer Creek, Winter Run, or the
Susquehanna River. Recently, the city of Baltimore con-
structed a 9-foot diameter water conduit across the survey
area. This conduit is capable of supplying Baltimore City
with 300 million gallons daily from the Susquehanna River
at Conowingo Dam. The conduit is provided with taps for
local requisition.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of .

soil are in the Harford County Area, where they are located,
and how they can be used. The soil scientists went into the
county knowing they likely would find many soils they had
already seen and perhaps some they had not. They observed
the steepness, length, and shape of slopes, the size and
speed of streams, the kinds of native plants or crops, the
kinds of rock and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the sequence
of natural layers, or horizons, in a soil; it extends from the
surface 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

3 Information in the Harford County Water and Sewerage Report was
compiled by WrrrMAN, REQUARDT, and ASSOCIATES.

they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures. The sotl series and the soil phase are the cate-
gories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, all the
soils of one series have major horizons that are similar in
thickness, arrangement, and other important character-
istics. Each soil series is named for a town or other geographic
feature near the place where a soil of that series was first
observed and mapped. Chester and Glenelg, for example,
are the names of two soil series. All the soils in the United
States having the same series name are essentially alike in
those characteristics that affect their behavior in the un-
disturbed landscape. .

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name of a
soil phase indicates a feature that affects management,.
For example, Chester silt loam, 0 to 3 percent slopes, is one
of several phases within the Chester series.

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

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

Some mapping units are made up of soils of different series,
or of different phases within one series. Two such kinds of
mapping units are shown on the soil map of the Harford
County Area: soil complexes and undifferentiated groups.

A soil complex consists of areas of two or more soils, so
intricately mixed or so small in size that they cannot be
shown separately on the soil map. Each area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the same
in all areas. Generally, the name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
Chillum-Neshaminy silt loams, 5 to 10 percent slopes, moder-
ately eroded, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown as
one unit because, for the purpose of the soil survey, there is
little value in separating them. The pattern and proportion
of soils are not uniform. An area shown on the map may be
made up of only one of the dominant soils, or of two or more.
If there are two or more dominant series represented in the
group, the name of the group ordinarily consists of the names
of the dominant soils, joined by “and.” Manor and Glenelg
very stony loams, 3 to 15 percent slopes, is an example.

In most areas surveyed, there are places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series. These
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places are shown on the soil map and are described in the
survey, but they are called land types and are given descrip-
tive names. Stony land, steep, is an example of a land type
in the Harford County Area.

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

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

After data have been collected and tested for the key, or
benchmark, soils in a survey area, the soil scientists set up
trial groups of soils. They test these groups by further study
and by consultation with farmers, agronomists, engineers,
and others. They then adjust the groups according to the
results of their studies and consultation. Thus, the groups
that are finally evolved reflect up-to-date knowledge of the
soils and their behavior under current methods of use and
management,

General Soil Map

The general soil map at the back of this survey shows, in
color, the soil associations in the Harford County Area. A
soil association is 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 ocecur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in an area, who want to com-
pare different parts of an area, or who want to know the
location of large tracts that are suitable for a certain kind
of land use. Such a map is a useful general guide in managing
a watershed, a wooded tract, or a wildlife area, or in planning
engineering works, recreational facilities, and community
developments. It is not a suitable map for planning the
management of a farm or field, or for selecting the exact
location of a road, building, or similar structure, because
the soils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that
affect their management.

The general soil map at the back of this survey does not
join in all instances with the general soil maps of adjacent
counties. Differences in the maps have resulted from the
differences in the occurrence of soil patterns, the demand for
more detail on this map, and the recent advances in soil
classification.

The 13 soil associations in this survey have been grouped
into three general kinds of landscapes for broad interpreta-
tive purposes. Each of the broad groups and.the soil as-
sociations in each group are described on the following
pages.

Soils of the Piedmont Plateau

The soils in the eight associations in this group formed
mainly in residuum that weathered in place from acid or
basic rocks. They are nearly level to steep. Some of the
steep soils are very stony.

1. Manor-Glenelg association

Deep, steep to gently sloping, somewhat excessively drained
and well drained soils that are underlain by acid crystalline
rocks; on wuplands

This association is mainly a hilly upland that is thoroughly
dissected by streams. Most of the steeper areas, particularly
the bluffs along streams, are stony. This association, the
largest in the survey area, makes up about 23 percent of
the total acreage. It is 50 percent Manor soils, 30 percent
Glenelg soils, and 20 percent less extensive soils.

Manor soils are well drained to somewhat excessively
drained and are loamy throughout. They overlie acid crystal-
line rock at a depth of about 6 to 10 feet. They are gently
sloping to steep and generally are on the higher parts of the
landscape. ’ :

Glenelg soils are well drained and loamy throughout.
They overlie acid crystalline rock at a depth of 4 to 10 feet.
They are gently sloping to strongly sloping and generally
are on the lower, less sloping parts of the landscape.

Less extensive in this association are Chester, Brandy-
wine, Glenville, Codorus, Baile, and Hatboro soils and Stony
land, steep. Chester and Brandywine soils are mainly on
ridgetops and upper slopes. Glenville and Baile soils generally
are in draws and around the heads of drainageways. Codorus
and Hatboro soils are on flood plains. Stony land, steep, is
generally on bluffs above streams.

The present uses are mainly farming and woodland.
Breeding and raising horses are major farm enterprises. The
most important crops are corn, soybeans, hay, and pasture
plants. Erosion and stoniness are the major limitations.
About 90 percent of the association is moderately to severely
eroded. '

2. Chester-Glenelg-Manor association

Deep, mnearly level to steep, well drained and somewhat ex-
cessively drained soils that are underlain by acid crystalline
rock; on uplands having broad ridgetops

This association (fig. 2) is a rolling, strongly dissected
upland that has broad ridgetops. It makes up about 15
percent of the survey area. It is about 55 percent Chester
soils, about 20 percent Glenelg soils, about 10 percent
Manor soils, and about 15 percent less extensive soils.

Chester soils are well drained and are loamy throughout.
They overlie acid crystalline rock at a depth of about 5 to
10 feet. They are nearly level to strongly sloping and are on
broad ridgetops and adjacent upper parts of slopes.

Glenelg soils are well drained and loamy throughout.
They overlie acid crystalline rock at a depth of about 4 to
10 feet. They generally are gently sloping to moderately
sloping and are on the lower parts of the landscape.
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Figure 2.—~Pattern of soils and parent material -i;l.Chester-G_lenelg-Manor association.

Manor soils are well drained to somewhat excessively:

drained. They are loamy material that overlies acid crystal-
line rock at a depth of about 6 to 10 feet. They are gently
sloping to steep and generally are on the higher parts of
the landscape.

Less extensive in the association are Glenville, Baile, Codo-
_rus, and Hatboro soils. Glenville and Baile soils generally
are in draws and around heads of drainageways. Codorus
and Hatboro soils are on flood plains.

This association is better suited to farming than any
association in the Harford County Area. Dairying and
breeding and raising of horses and beef cattle are major
farm enterprises. Production of green peas for canning is
common throughout most of this association. The main
crops are corn, soybeans, hay, and pasture. The major
soils of this association have few limitations except those
imposed by slope and the hazard of erosion.

3. Elioak-Glenelg association

Deep, gently sloping to strongly sloping, well-drained soils
that are underlain by acid crystalline rock; on uplands having
broad ridgetops

‘This association is mostly a rolling, strongly dissected
upland that has broad ridgetops. It makes up about 2 per-
cent of the total acreage. It is 70 percent Elioak soils, 25
percent Glenelg soils, and 5 percent less extensive soils.

Elioak soils are well drained. They have a loamy surface
layer and a loamy to clayey subsoil. They are underlain by
acid crystalline rock at a depth of about 5 to 10 feet. These

soils are gently sloping and moderately sloping and are
on broad ridgetops and adjacent upper parts of slopes.

Glenelg soils are well drained and are loamy throughout.-
They overlie acid crystalline rock at a depth of about 4 to 10
feet. They are gently sloping to strongly sloping and generally
are on the lower parts of the landscape. :

Less extensive in this association are Chester and Manor
soils. Chester soils are mainly on broad ridgetops. Manor
soils generally are on the higher, steeper parts of the land-
scape. § _

The present use is mainly farming. Dairying and breeding
and raising beef cattle are minor farm enterprises. The most
important crops are corn, soybeans, hay, and pasture.
Erosion is the major limitation. Most of the association is
moderately to severely eroded.

4. Glenelg-Manor association

Deep, gently sloping to steep, well drained and somewhat
excessively drained soils that are underlain by acid crystalline
rock; on uplands '

This association is mostly a rolling to hilly upland that is
thoroughly dissected by streams. Most of the steeper areas,
particularly the high cliffs and bluffs along streams, are stony.
This association makes up about 9 percent of the total
acreage of the survey area. It is 55 percent Glenelg soils, 30
percent Manor soils, and 15 percent less extensive soils.

Glenelg soils are well drained and are loamy throughout.
They overlie acid crystalline rock at a depth of about 4 to
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10 feet. They are gently sloping to strongly sloping and are
on the lower parts of the landscape.

Manor soils are well drained to somewhat excessively
drained and are loamy throughout. They overlie acid crystal-
line rock at a depth of about 6 to 10 feet. They are gently
sloping to steep and generally are on the higher parts of
the landscape.

Less extensive in this association are Chester, Elioak,
Brandywine, Codorus, Hatboro, and Comus soils and Stony
land, steep. Chester and Elioak soils generally are on the
crests of broad ridgetops. Brandywine soils generally are
on sides and crests of some of the steeper hills of the associa-
tion. Codorus, Hatboro, and Comus soils are on flood plains.
Stony land, steep, generally is on high bluffs and cliffs along
major streams.

The present uses are mainly farming and woodland.
Many of the steeper and stony areas are wooded. The most
important crops are corn, soybeans, hay and pasture. A few
horse breeding, dairy, and beef enterprises are scattered
throughout this association. Erosion is the major limitation.
In some areas stoniness is a limitation. About 85 percent of
this association is either moderately or severely eroded.

5. Whiteford association

Moderately deep to deep, gently sloping and moderately sloping,
well-drained soils that are underlain by acid slate bedrock;
on uplands having broad ridgetops

This association is a gently rolling upland that has ex-
tensive broad ridgetops. It is unique in that it i§"the only
association in the survey area that is underlain by slate bed-
rock. This association, the smallest in the survey area,
makes up less than 1 percent of the total acreage. It is about
95 percent Whiteford soils and about 5 percent Chester
and Glenelg soils.

Whiteford soils are well drained and are loamy through-
out. They overlie acid slate bedrock at a depth of about 3 to 5
feet. They are gently sloping and moderately sloping and are
on broad ridgetops. '

Chester soils generally are on broad ridgetops. Glenelg soils

generally are on the steeper or more rolling parts of the
landscape.

Growing and canning green peas and beans are important
farming enterprises. Other important crops are corn, soy-
beans, hay, and pasture. Slope and the hazard of erosion
are the major limitations. Flat slate fragments on ‘the sur-
face interfere with tillage in places. Some land, mostly around
slate quarries, is idle. All of the quarries have been abandoned
and are reforesting. High piles of slate (fiz. 3) near the
quarries are features characteristic of the landscape.

6. Neshaminy-Aldino-Watchung association

Deep, steep to nearly level, well drained to poorly drained soils
that are underlain by basic, semibasic, or mixed basic and acidic
rocks; on uplands having many broad flats

This association is a rolling to hilly upland that has many
broad flats and depressions. The association makes up about
20 percent of the total acreage of the survey area. It is 25
percent Neshaminy soils, 20 percent Aldino soils, 15 percent
Watchung soils, and 40 percent less extensive soils.

Neshaminy soils are deep and well drained and are loamy
throughout. They overlie semibasic or mixed basic and acidic
rock at a depth of about 4 to 10 feet. They are nearly level
to steep and generally are on the higher parts of the landscape.

Aldino soils are moderately well drained soils that are

loamy throughout. They are moderately deep over a fragi-
pan and are underlain by basic rock at a depth of about
314 to 6 fect. They generally are nearly level to moderately
sloping and generally are on the lower parts of the landscape.

Watchung soils are deep and poorly drained. They have a
lodmy surface layer and a dominantly clayey subsoil. They
overlie basic rock at a depth of about 5 to 10 feet. They
are nearly level to gently sloping and generally are on flats
or in depressions.

Less extensive in this association are Montalto, Kelly,
Chrome, Legore, Chillum, Hatboro, Codorus, and Comus
series and Stony land, steep. Montalto, Kelly, and Chillum
soils generally are nearly level to moderately sloping. Legore
soils generally are moderately sloping to strongly sloping.
Chrome soils are on sides of high ridges. They have a sparse
stunted plant cover because they are only moderately deep
over serpentine bedrock. Stony land generally is on high bluffs
or cliffs above streams. Hatboro, Codorus, and Comus soils
are on flood plains. -

The trend in land use is toward nonfarm enterprises. Much
of this association has undergone urban and industrial
development. Parts of it extend into the Industrial Corridor,
and industrial parks are common. There are only a few
general farms and horse breeding and livestock enterprises.
Trosion and stoniness in the higher, steeper areas are major
limitations. Drainage is a major limitation on the flats and
in depressions.

7. Montalto-Neshaminy-Aldino association

Deep, steep to nearly level, well drained and: moderately -well
drained soils that are underlain by basic; semibasic, or mized
basic and acidic rocks; on uplands

This association is mainly a rolling, dissected upland. that
is hilly in places. It makes up about 5 percent of the survey
area. It is about 45 percent Montalto soils, 15 percent
Neshaminy soils, 15 percent Aldino soils, and 25 percent
less extensive soils.

The deep, well-drained Montalto soils have a loamy
surface layer and a dominantly clayey subsoil. They overlie
basic rock at a depth of about 5 to 12 feet. They are mostly
nearly level to moderately sloping and generally are on the
lower parts of the landscape.

The well-drained Neshaminy soils are deep and are loamy
throughout. They overlie semibasic or mixed basic and acidic
rock at a_depth of about 4 to 10 feet. They are nearly level
to steep and generally are on the higher parts of the land-
scape.

Aldino soils are moderately well drained and are moder-
ately deep over a fragipan. They are loamy throughout and
overlie basic rock at a depth of about 314 to 6 feet. They are
nearly level to moderately sloping and generally are on the
lower parts-of the landscape.

Less extensive in this association are Watchung, Chrome,
Kelly, Legore, Delanco, Elsinboro, Hatboro, Codorus, and
Comus soils. Watchung soils generally are on flats or in
depressions. Chrome soils are on sides of ‘highly dissected
ridges. Kelly soils are gently sloping to moderately sloping.
Legore soils are nearly level to steep. Delanco and Elsinboro
soils are on low terraces along streams. Hatboro, Codorus,
and Comus soils are on flood plains.

General farming and livestock enterprises are present uses,
but except for horse breeding the trend is toward nonfarm
uses. Many areas in this association are undergoing rapid

‘urban and commercial development. Erosion and stoniness



8 SOIL SURVEY

Figure 3.—Iigh piles of slate are characteristic features throughout much of the Whiteford association.

are major limitations. Drainage is a limitation in some of
the nearly level areas and in depressions.

8. Legore-Neshaminy-Aldino association

Deep, nearly level to steep, well drained and moderately well
drained soils that are underlain by basic, semibasic, or mized
basic and acidic rocks; on uplands :

This association is a rolling to hilly dissected upland. It
makes up about 2 percent of the survey area. It is about
40 percent Legore soils, 25 percent Neshaminy soils, 20
percent Aldino soils, and 15 percent less extensive soils.

Legore soils are deep and well drained and are loamy
throughout. They overlie basic rock at a depth of about 5
to 10 feet. They generally are gently sloping to steep.

Neshaminy soils also are deep and well drained and are
loamy throughout. They are nearly level to steep and overlie
semibasic or mixed basic and acidic rock at a depth of about
4 to 10 feet.

Aldino soils are moderately well drained and are loamy
throughout. They are moderately deep over a fragipan and
are underlain by basic rock at a depth of about 314 to 6 feet.
They generally are nearly level to moderately sloping.

Less extensive in this association are Watchung, Montalto,
Hatboro, Codorus, and Comus soils and Stony land, steep.
Watchung soils generally are on upland flats and in depress-

ions. Montalto soils are nearly level to gently sloping and are
on uplands. Hatboro,Codorus, and Comus soils are on flood
plains. Stony land, steep, generally is on high cliffs or bluffs
above the major rivers.

The present trend in land use is toward nonfarming. Much
of the association is woodland, and part is permanent pasture
(fig. 4). A few small areas are residential developments.
Stoniness and steepness are major limitations. Erosion is
also a limitation in places.

Soils of the Atlantic Coastal Plain

The soils in the three associations in this group formed
mainly in thick deposits of Coastal Plain sediments. They
are nearly level to steep, and some are sandy and gravelly.
Association 9 is made up of both Coastal Plain and Piedmont
soils, but is dominantly Coastal Plain soils and, thus, is
grouped with those soils.

9. Neshaminy-Chillum-Sassafras association

Deep, nearly level to steep, well-drained soils that are underlain
by semibasic or mized basic and acidic rocks or sandy and
gravelly Coastal Plain’ sediment; on uplands

This association is undulating to hilly on the Piedmont
uplands and undulating to rolling on uplands of the Coastal
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Figure 4.~Permanent pasture on Legore-Neshaminy-Aldino association.

Plain. Some areas on the Coastal Plain are broad and smooth.
In many areas this association straddles the Fall Line between
the Piedmont Plateau and the Coastal Plain. It makes up
about 2 percent of the survey area. It is 30 percent Nesha-
miny soils, 20 percent Chillum soils, 20 percent Sassafras
soils, and 30 percent less extensive soils.

Neshaminy soils are deep, well-drained loamy soils that
overlie semibasic or mixed basic and acidic rock at a depth
of about 4 to 10 feet. They are nearly level to steep and
generally are on the highest parts of the landscape.

Chillum soils are well-drained loamy soils that are moder-
ately deep over a hard gravelly layer and are underlain by
gravelly material at a depth of about 20 to 30 inches. They
are gently sloping to moderately sloping and are on broad,
smooth uplands or on somewhat hummocky uplands where
slopes are short.

Sassafras soils are deep, well-drained loamy soils that
are chiefly underlain by sandy material at a depth of about
30 to 40 inches. They are gently sloping to steep. The land-
si}ape is dominantly undulating, but has some short, steeper
slopes.

Less extensive in this association are Watchung, Legore,
Montalto, Matapeake, Beltsville, and Elsinboro soils and
Alluvial land. Watchung soils are on flats and in depressions.
Legore and Montalto soils generally are on rolling to hilly
parts of the uplands. Matapeake and Beltsville soils are on
broad, smooth uplands. Elsinboro soils are on low terraces
along streams. Alluvial land is on flood plains.

For the most part, the trend in this association is tQ\\'apd
nonfarming uses. There are a few general farms. Erosion is
a hazard in some parts.

10. Beltsville-Loamy and Clayey

land-Sassafras association
Deep, nearly level to steep, well drained and moderately well
drained soils that are underlain by sandy, loamy, gravelly, or
clayey sediment; on uplands

This association is a gently undulating to hilly upland. It
makes up about 8 percent of the survey area. It is about
30 percent Beltsville soils, 30 percent Loamy and clayey
land, 20 percent Sassafras soils, and 20 percent less extensive
soils.

Beltsville soils are moderately well drained and moderately
deep over a fragipan. They are loamy and overlie, at a depth
of about 40 to 64 inches, older loamy sediment that is com-
monly gravelly. They are nearly level to moderately sloping
and are mainly on smooth to undulating landscape.

Loamy and clayey land is deep and generally well drained.
It is loamy and overlies older clayey deposits at variable
depths. It is nearly level to steep and is mainly on hilly
parts of the landscape.

Sassafras soils are deep and well drained. They are loamy
and overlie dominantly sandy material at a depth of about
30 to 40 inches. They are gently sloping to steep and are
on a landscape that is dominantly undulating, but has
some short steeper slopes.
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Less extensive in this association are the Evesboro, Joppa,
Keyport, Elkton, Fallsington, Chillum, Matapeake, Mat-
tapex, Woodstown, Othello, and Leonardtown soils and
Alluvial land. Evesboro and Joppa soils generally are in
hilly areas in higher parts of the Coastal Plain. Elkton,
Fallsington, Leonardtown, and Othello soils are on upland
interfluvial flats. - Keyport, Chillum, Matapeake, Mat-
tapex, and Woodstown soils are nearly level to gently slop-
ing and occupy undulating to broad, smooth parts of up-
lands. Alluvial land is on flood plains.

The present use is almost totally nonfarming. Some areas
are wooded. Most of the association has been developed for
residential, commercial, and industrial purposes. Poor
stability of the soils in most areas is a major limitation.
Steep cuts are extremely difficult to stabilize. Some areas
are good sources of sand and gravel.

11. Matapeake-Mattapex association

Deep, nearly level and gently sloping, well drained and moder-
ately well drained soils that are underlain by sandy and loamy
sedvment; on broad, smooth uplands

This association is a broad, smooth upland. It makes up -

about 4 percent of the survey area. It is about 40 percent
Matapeake soils, 40 percent Mattapex soils, and 20 percent
less extensive soils.

Matapeake soils are deep, well-drained loamy soils that
overlie dominantly sandy sediment at a depth of about 26
to 40 inches.

Mattapex soils are deep and moderately well drained. They
are loamy and overlie older, coarser textured loamy sediment
or sandy sediment at a depth of about 30 to 40 inches.

Both the Matapeake and Mattapex soils are nearly level
to gently sloping.

Less extensive in this association are Othello, Keyport,
Beltsville, Chillum, Sassafras, Elsinboro, and Delanco soils.
Othello soils are on upland interfluvial flats. Keyport,
Beltsville, and Chillum soils are nearly level to gently sloping
and are on undulating to broad, smooth parts of the uplands.
Sassafras soils are on a dominantly undulating landscape that
has some short steeper slopes. Elsinboro and Delanco soils
are on low terraces along streams.

The present use is mainly farming. Growing and canning
of truck crops are important farming enterprises. The main
crops for canning are green beans, peas, and sweet corn.
General farm crops are corn, soybeans, hay, and pasture
plants. The major soils of this association have few limitations
except those caused by slope and the hazard of erosion.

Soils of the Flood Plains and Low Terraces

The soils in these associations formed mainly in alluvium
that was washed down from upland areas of the Piedmont or
Coastal Plain. These soils are nearly level to gently sloping.

12, Elsinboro-Delanco association

Deep, nearly level and gently sloping, well drained and moder-
alely well drained soils that are underlain by stratified alluvial
sediment; on low terraces

This association consists mainly of low terraces along
major streams on the Coastal Plain. It makes up about 4
percent of the survey area. It is about 30 percent Elsinboro
soils, 30 percent Delanco soils, and 40 percent less extensive
soils.

Elsinboro soils are deep and well drained. They are loamy
and overlie old stratified loamy alluvial sediments at a
depth of about 28 to 40 inches. They are 6 to more than
20 feet deep over bedrock. They are mainly nearly level to
gently sloping.

Delanco soils are deep and moderately well drained. They
are loamy and overlie old stratified loamy alluvial sediments
at a depth of about 26 to 46 inches. They are 5 to more than
20 feet deep over bedrock. They are nearly level to gently
sloping.

Less extensive in this association are Kinkora, Evesboro,
Beltsville, Sassafras, Fallsington, Chillum, Keyport, Othello,
Matapeake, and Mattapex soils. Kinkora soils are on ter-
races along streams. Evesboro soils are moderately sloping
and are on ridges in the uplands. Beltsville, Chillum, Keyport,
Matapeake, and Mattapex soils are nearly level to gently

sloping and are on undulating to broad smooth uplands.

Sassafras soils are on mostly undulating to hilly uplands.
Fallsington and Othello soils are on upland interfluvial flats.

Much of this association is idle. A few golf courses, other
recreational facilities, and general farms are scattered
throughout this association. Major crops are corn and soy-
beans. Limitations on the major soils are mostly those
caused by slope and the hazard of erosion. Some lower areas
are flooded during extremely wet periods.

13. Codorus-Hatboro-Alluvial land association

Deep, nearly level, moderately well drained to very poorly
drained soils that are underlain by siratified alluvial sediment;
on flood plains

This association consists of nearly level flood plains along
the larger streams that drain the uplands of both the Pied-
mont, Plateau and the Coastal Plain. Itmakes up about
5 percent of the survey area. It is about 35 percent Codorus
soils, 30 percent Hatboro soils, 20 percent Alluvial land,
and 15 percent less extensive soils.

Codorus soils are deep, loamy, moderately well drained to
somewhat poorly drained soils that overlie stratified loamy
alluvial sediments at a depth of about 314 to 5 feet. They
are 6 to 10 feet deep over bedrock. They generally are on
the flood plains that are closest to the streams.

Hatboro soils are deep and poorly drained. These loamy
soils generally overlie stratified loamy alluvial sediments at
a depth of about 40 to 60 inches. They are 4 to 10 feet deep
over bedrock. They generally are on the flood plains far-
thest from the streams: '

Alluvial land is somewhat poorly drained to very poorly
drained. It generally is sandy and overlies stratified sediments
at variable depths. It is most extensive on flood plains along
streams that drain urban and suburban areas.

Less extensive in this association are Comus soils and
Tidal marsh and Swamp. Comus soils generally are on the
flood plain close to the streams. Tidal marsh borders Chesa-
peake Bay and parts of tidal streams and estuaries. Swamp
i1s very wet land that remains under fresh water all, or
nearly all, of the time.

A large part of this association is woodland. Except for
a few seasonal pastures (fig. 5), the open areas generally are
idle. Flooding is a major limitation.

Descriptions of the Soils

In this section the soils of the Harford County Area are
described in detail. Each soil series is described in detail,
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Figure 5.—Permanent pasture on flood plain in Codorus-Hatboro-Alluvial land association.

and then, briefly, the mapping units in that series. Unless it
is specifically mentioned otherwise, it is to be assumed that
what is stated about the soil series holds true for the mapping
units in that series. Thus, to get full information about any
one mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the description of the soil series
to which it belongs.

An important part of the description of each soil series is
the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The second
is much more detailed and is for those who need to make
thorough and precise studies of soils. Color and consistence
terms are for moist soil unless otherwise stated. The profile
described in the soil series is representative of mapping
units in that series.

If a given mapping unit has a profile that in some ways
differs from the one described for the series, the differences
are stated in the description of the mapping unit, or they
are apparent in the name of the mapping unit. The use and
management of the soil are suggested in each mapping unit
description.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Alluvial land and Swamp, for example, do not belong to a

soil series, but nevertheless, are listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a symbol in
parentheses. This symbol identifies the mapping unit on the
detailed soil map. Listed at the end of each description of a
mapping unit is the capability unit and woodland group in
which the mapping unit has been placed. The page. for the
description of each capability unit or other interpretative
group can be learned by referring to the “Guide to Mapping
Units” at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 3. Many of the terms used in des-
cribing soils can be found in the Glossary, and more detailed
information about the terminology and methods of soil
mapping can be obtained from the Soil Survey Manual (12).

Aldino Series

The Aldino series consists of moderately well drained,
nearly level to moderately sloping soils on uplands of the
Piedmont. Thesé soils are only moderately deep over a
fragipan. They formed in material weathered from serpen-
tine bedrock that is overlain by a layer of-loamy material,
possibly loess. The native vegetation is mixed upland hard-
woods, mainly oaks, and some Virginia pine.

In a representative profile the surface layer is brown
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TABLE 3.—Approzimate acreage and proportionate extent of soils

Soil Area Extent Soil Area Extent
: Acres Percent Acres Percent
Aldino silt loam, 0 to 3 percent slopes__________ 440 0.2 || Glenville silt loam, 3 to 8 percent slopes_._____._ 8,170 3.4
Aldino silt loam, 3 to 8 percent slopes.______.__ 5,260 2.2 || Hatboro silt loam____.____-__________________ 4,000 1.6
Aldino silt loam, 8 to 15 percent slopes_________ : 360 .1 || Joppa gravelly sandy loam, 2 to 5 percent slopes.__ 450 .2
Aldino very stony silt loam, 0 to 8 percent slopes__ 1,170 .5 | Joppa gravelly sandy loam, 5 to 10 percent slopes. 630 .3
Alluvial land________________________________ 2,520 1.0 | Kelly silt loam, 3 to 8 percent slopes___________ 1,110 5
Baile silt loam, 0 to 3 percent slopes___________ 1,110 .5 il Kelly silt loam, 8 to 15 percent slopes, moder-
Baile silt loam, 3 to 8 percent slopes___._______ 1,080 .4 ately eroded. . . _ __________________________ 350 .1
Beltsville silt loam, 0 to 2 percent slopes________ 840 .3 | Kelly very stony silt loam, 3 to 25 percent slopes. . 320 .1
Beltsville silt loam, 2 to 5 percent slopes________ 2,050 .8 || Keyport silt loam, 0 to 2 percent slopes________ 280 .1
Beltsville silt loam, 5 to 10 percent slopes_______ 610 .3 | Keyport silt loam, 2 to 5 percent slopes___.____ 1,380 .6
Brandywine gravelly loam, 8 to 15 percent slopes, Kinkora silt loam, 0 to 3 percent slopes________ 210 .1
moderately eroded . ________________________ 500 .2 || Kinkora silt loam, 3 to 8 percent slopes________ 170 1
Brandywine gravelly loam, 15 to 25 percent Legore silt loam, 3 to 8 percent slopes, moder-
slopes, severely eroded . _ __________________. 570 .2 ately eroded . ___ . __________________.____ 1,010 .4
Brandywine gravelly loam, 25 to 45 percent Legore silt loam, 8 to 15 percent slopes, moder-
slopes, severely eroded . __ __________________ 180 .1 ately eroded .. _ _ __ . ______ 1,110 .5
Chester silt loam, 0 to 3 percent slopes.________ 320 .1 || Legore silt loam, 15 to 25 percent slopes, moder-
Chester silt loam, 3 to 8 percent slopes, moder- ately eroded_ . __________._________________ 1,690 .7
ately eroded . __ ___________________________ - 23,765 9.8 | Legore silt loam, 25 to 45 percent slopes________ 690 .3
Chester silt loam, 8 to 15 percent slopes, moder- Legore very stony silt loam, 0 to 15 percent
ately eroded_ .. _______ e 5,920 2.5 slopes . _ ... 310 .1
Chester gravelly silt loam, 3 to 8 percent slopes, Legore very stony silt loam, 15 to 25 percent
moderately eroded. ... _____________________ 4,330 1.8 SlOpes - - . 650 .3
Chester gravelly silt loam, 8 to 15 percent slopes, Legore very stony silt loam, 25 to 45 percent
moderately eroded. ... ___________________. 3,220 1.3 slopes . _ ol l_____. 680 .3
Chester gravelly silt loam, 15 to 25 percent slopes, Legore silty clay loam, 8 to 15 percent slopes,
moderately eroded._ . ______________________. 610 .3 severely eroded____________________________ 990 .4
Chillum silt loam, 2 to 5 percent slopes, moder- Legore silty clay loam, 15 to 25 percent slopes,
ately eroded. _ _ ___________________________ 1,670 .7 severely eroded____ . _______________________ 1,110 .5
Chillum-Neshaminy silt loams, 5 to 10 percent Leonardtown silt loam . _______________.___.___ 440 .2
slopes, moderately eroded___________________ 630 .3 || Loamy and clayey land, 0 to 5 percent slopes_ __ 870 -4
Chrome channery silty clay loam, 15 to 45 per- Loamy and clayey land, 5 to 15 percent slopes..__ 1,660 .7
cent slopes________________________________ 340 .1 || Loamy and clayey land, 15 to 30 percent slopes.__ 220 .1
Codorus silt loam____________________________ 7,170 2.9 || Manor loam, 3 to 8 percent slopes, moderately
Comus silt loam____________ . ___ 890 4 eroded_ _ . __ ___________ .. ___. 4,190 1.7
Cutand fill land.____________________________ 680 .3 | Manor loam, 8 to 15 percent slopes, moderately
Delanco silt loam, 0 to 3 percent slopes_._______ 480 L2 erodedo o _____. 4,820 2.0
Delanco silt loam, 3 to 8 percent slopes_________ 2,140 .9 | Manor loam, 8 to 15 percent slopes, severely
Elioak silt loam, 3 to 8 percent slopes, moder- eroded_ _______ . _______ 1,340 .6
ately eroded . _ . _ _._____________.___________ 1,840 .8 || Manor loam, 15 to 25 percent slopes, moder-
Elioak silt loam, 8 to 15 percent slopes, moder- ately eroded. . _ ___________________________ 5,320 2.2
ately eroded_ . __ __________________________ 570 .2 | Manor loam, 15 to 25 percent slopes, severely
Elkton silt loam ____________________________ 740 .3 eroded_ _ _ ____________ o ______ 3,230 1.3
Elsinboro loam, 0 to 2 percent slopes._____.___. 400 .2 || Manor channery loam, 3 to 8 percent slopes,
Elsinboro loam, 2 to 5 percent slopes, moderately moderately eroded_________________________ 1,330 -5
eroded_______ o _______ 1,420 .6 || Manor channery loam, 8 to 15 percent slopes,
Elsinboro loam, 5 to 10 percent slopes, moder- moderately eroded_________________________ 5,090 2.1
ately eroded ______________________________ 950 .4 || Manor channery loam, 8 to 15 percent slopes,
Tvesboro loamy sand, 5 to 15 percent slopes_ ___ 100 ™ severely eroded____________________. . ____ 710 -3
Fallsington loam_____________________________ 190 .1 | Manor channery loam, 15 to 25 percent slopes,
Glenelg loam, 3 to 8 percent slopes, moderately moderately eroded_._.________________ R 5,310 2.2
eroded_ . _______________________________._ 13,610 5.6 || Manor channery loam, 15 fo 25 percent slopes,
Glenelg loam, 8 to 15 percent slopes, moderately severely eroded___________________________._ 3,550 1.5
eroded._ .. ____ ... 14,490 6.0 || Manor very stony loam, 25 to 45 percent slopes__ 750 .3
Glenelg loam, 8 to 15 percent slopes, severely Manor soils, 25 to 45 percent slopes_...________ 7,530 3.1
eroded_____________ e 1,220 .5 || Manor and Glenelg very stony loams, 3 to 15 per-
Glenelg loam, 15 to 25 percent slopes, moder- centslopes_______________________________ 1,500 .6
ately eroded . _ . __________________________ 2,850 1.2 || Manor and Glenelg very stony loams, 15 to 25
Glenelg loam, 15 to 25 percent slopes, severely percent slopes._______________._ el 1,600 7
eroded_ . _ ______________________________.. 950 .4 | Matapeake silt loam, 0 to 2 percent slopes______ 280 1
Glenelg gravelly loam, 3 to 8 percent slopes, Matapeake silt loam, 2 to 5 percent slopes______ 730 .3
moderately eroded. .. ______________________ 2,200 .9 | Mattapex silt loam, 0 to 2 percent slopes_______ 870 4
Glenelg gravelly loam, 8 to 15 percent slopes, Mattapex silt loam, 2 to 5 percent slopes_ ______ 1,250 .5
moderately eroded_ .. ______________________ . 5,880 2.4 || Montalto silt loam, 0 to 3 percent slopes_ __ . ___ 300 .1
Glenelg gravelly loam, 8 to 15 percent slopes, Montalto silt loam, 3 to 8 percent slopes, moder- :
severely eroded____________________________ 590 .2 ately eroded . . _ _ ______________________ I 6,960 2.9
Glenelg gravelly loam, 15 to 25 percent slopes, Montalto silt loam, 8 to 15 percent slopes, moder- )
moderately eroded_________________________ 2,960 1.2 ately eroded _ _ ____________________________ 1,690 7
Glenelg gravelly loam, 15 to 25 percent slopes, Neshaminy silt loam, 0 to 3 percent slopes__.___ 370 .2
severely eroded_.__._______._______________. 1,290 -5 || Neshaminy -silt loam, 3 to 8 percent slopes,
Glenville silt loam, 0 to 3 percent slopes________ 2,200 .9 moderately eroded-_________________.______ 7,940 3.3

See footnote at end of table.
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TaBLE 3.—Approzimate acreage and proportionate extent of sotls—Continued

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Neshaminy silt loam, 8 to 15 percent slopes, Sassafras and Joppa soils, 10 to 15 percent slopes__ 330 .1
moderately eroded___ ... _________.____._ 3,430 1.4 || Sassafras and Joppa soils, 15 to 30 percent slopes._ . 410 .2
Neshaminy and Montalto very stony silt loams, Stony land, steep. .o oo 1,020 4
0 to 15 pércent slopes_ - - ... ___._._ 5,190 2.1 | SWaMP . ot e 140 m
Neshaminy and Montalto very stony silt loams, Tidal marsh_ - - o i e e e 1,030 4
15 to 25 percent slopes_ .. ________._.__ 1,280 .5 | Watchung silt loam, 0 to 3 percent slopes....__. 1,190 )
Neshaminy and Montalto very stony silt loams, Watchung silt loam, 3 to 8 percent slopes.._-.__ 2,200 .9
25 to 45 percent slopes. - ... ___.___ 630 .3 | Watchung very stony silt loam, 0 to 8 percent
Othello silt loam . 410 2 SlOPeS - e 2,870 1.2
Sand and gravel pits_ .. _____________.___ 570 .2 || Whiteford silt loam, 3 to 8 percent slopes___.___ 710 .3
Sassafras sandy loam, 2 to 5 percent slopes, Whiteford silt loam, 8 to 15 percent slopes,
moderately eroded____ . _______________.___ 360 1 moderately eroded . _____ . _________ .. ...- 500 .2
Sassafras sandy loam, 5 to 10 percent slopes, Woodstown loam, 0 to 5 percent slopes.. ... 240 1
moderately eroded - _________________..__ 350 .1
Sassafras loam, 2 to 5 percent’slopes, moder- Total area mapped____.__________ ... .- 242,175 100.0
ately eroded - ________ .. _______.. 440 .2 Unmapped area (U.S. Military Reservation).| 47,809
Sassafras loam, 5 to 10 percent slopes, moder- Total area in county - -« . oo 289,984
ately eroded . __ . ___________________.__. 410 .2

! Less than 0.05 percent.

silt loam about 7 inches thick. The upper 7 inches of the
subsoil is friable, dark yellowish-brown heavy silt loam.
The next 10 inches is firm, yellowish-brown silty clay loam.
These two layers are slightly sticky and plastic when wet.
The lower part of the subsoil is a firm and brittle silty clay
loam fragipan that extends to a depth of about 36 inches.
The pan is yellowish brown mottled with light olive brown
and strong brown in the upper 6 inches and light olive brown
mottled with strong brown and yellowish brown in the lower
6 inches. The underlying material, which extends from a
depth of 36 inches to 49 inches, is friable decayed serpentine
rock of silt loam texture. It is mixed brown and olive in
color. Serpentine bedrock is at a depth of about 49 inches.
Aldino soils are fairly easy to work at a favorable moisture
content, except where they are too stony. They are commonly
wet in spring and slow to warm up, however, so planting
dates can be delayed. They are slowly permeable and in wet
seasons have a perched water table above the fragipan.
Available water capacity is moderate. In dry seasons,
Aldino soils tend to dry out more quickly and thoroughly
than soils that have a more permeable subsoil. These soils
have moderate to severe limitations for many nonfarm uses.
Representative profile of Aldino silt loam, 3 to 8 percent
slopes, in a cultivated field between Aldino-Stepney Road
and Cassin Run Road, about one-fourth mile south of Aldino:

Ap—O0 to 7 inches, brown (10YR 4/3) silt loam; moderate, fine,
granular structure; friable; many roots; very strongly acid;
clear, wavy boundary.

B1—7 to 14 inches, dark yellowish-brown (10YR 4/4) heavy silt
loam; weak, medium, subangular blocky structure; friable,
slightly sticky and plastic; many roots; common, medium,
distinct, black (10YR 2/1) iron-manganese concretions; very
strongly acid; gradual, smooth boundary.

B2t—14 to 24 inches, yellowish-brown (10YR 5/4) silty clay loam;
moderate, medium, subangular blocky structure; firm, slightly
sticky and plastic; common roots; thick, continuous, grayish-
brown (2.5Y 5/2) clay films on ped faces; common, medium,
distinct, black (10YR 2/1) iron-manganese concretions; very
strongly acid; clear, smooth boundary.

Bx1—24 to 30 inches, yellowish-brown (10YR 5/4) silty clay loam;
common, fine, distinct, light olive-brown (2.5Y 5/6) and
common, fine, prominent strong-brown (7.5YR 5/6) mottles;
weak, very coarse, prismatic structure, and moderate, medium,

platy structure; firm, brittle, slightly sticky and plastic; few
roots between prisms and plates; discontinuous clay films;
common, medium, distinct, black (10YR 2/1) iron-manganese
coneretions; strongly acid; gradual, smooth boundary.

Bx2—30 to 36 inches, light, olive-brown (2.5Y 5/4) silty clay loam;
many, medium, distinet, strong-brown (7.5YR 5/6) and few,
fine, faint, yellowish-brown (10YR 5/4) mottles; moderate,
very coarse, prismatic structure and strong, medium, platy
stracture; firm, brittle, sticky and plastic; discontinuous clay
films; few, fine, faint, black (10YR 2/1) iron-manganese
concretions; strongly acid; clear, smooth boundary.

TIC—36 to 49 inches, brown (10YR 5/3) mixed with olive (5Y 5/6)
silt loam; massive; friable; few partly decomposed rock
fragments; medium acid; abrupt, wavy boundary.

IIR—49 inches, serpentine bedrock.

The solum ranges from about 30 to 48 inches in thickness. Depth
to bedrock is 314 to 6 feet. Fine angular pebbles are in the C horizon
in places. Some profiles are very stony. Reaction is very strongly
acid to medium acid in the solum, and is strongly acid to neutral in
the C horizon.

The A horizon has a hue of 10YR or 2.5Y, value of 3 to 5, and
chroma of 1 to 3. A thin undisturbed Al horizon less than 6 inches
thick has the lowest value and chroma.

The B2t horizon has a hue of 10YR or 2.5Y, value of 5 or 6, and

. chroma of 3 or 4. It is silty clay loam or heavy silt loam.

The Bx horizon or the fragipan, ranges in hue from 10YR to 5Y.
Matrix value is 5 or 6 and chroma is 2 to 4. Mottling in the fragipan
is in hue of 2.5Y to 7.5YR, value of 4 to 7, and chroma of 4 or 6. In
places mottling with chroma of 2 is in the lower part. The Bx
horizon is silt loam or silty clay loam.

The C horizon has a wide range in color and commonly is
variegated, streaked, or banded. It is loam or silt loam.

Aldino soils resemble Beltsville soils in natural drainage and in
having a fragipan. They contain more silt and less sand and are
less strongly acid and shallower over bedrock than Beltsville soils.
They are less acid and less micaceous than Glenville soils and are
somewhat better aerated and less wet seasonally. They formed in
the same general kind of material as the well-drained Chrome soils.

Aldino silt loam, 0 to 3 percent slopes (AdA).—This
soil has a profile similar to the one described as representative
of the series, but in some undisturbed areas, mostly woodland,
the upper 1 or 2 inches of the surface layer is very dark
grayish brown and the rest is brown. Included in mapping are
a few areas where a small amount of the surface layer has
been lost through erosion and spots where surface layer
material has accumulated.
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If drainage is improved, this soil is suited to most crops
commonly grown. It is also suited to pasture and woodland.
Such perennial crops as alfalfa are subject to damage by
frost heaving in winter and early in spring. During rainy
periods or periods of snowmelt, this soil 1s saturated quickly,
because water penetrates slowly through the subsoil and
does not run off readily from the surface. The soil thus
remains wet for fairly long periods.

Drainage can be improved by shallow ditches or by tile
lines.Ditches need not penetrate into the fragipan, and tile
does not function properly if it is placed below the top sur-
face of the fragipan. Bedding is needed to remove excess
water in cultivated areas, and where the slope is slight,
graded rows are needed to improve surface drainage. In
places, diversion terraces can intercept and divert runoff
water from adjacent areas. Capability unit IIw-2; woodland
subclass 3o.

Aldino silt loam, 3 to 8 percent slopes (AdB).—This
soil has the profile described as representative of the series.
In some undisturbed areas, mostly woodland, the surface
layer is very dark grayish brown in the upper 1 or 2 inches
and brown in the rest. Included in mapping are areas where
part of the original surface layer has been lost through ero-
sion, and some spots where the subsoil is exposed or nearly
so. Locally, there is some gravel in the upper part of the
profile.

This soil is suited to most crops commonly grown, to
pasture, and to woodland. Such perennial crops as alfalfa are
subject to damage by frost heaving in winter and early in
spring. The soil 1s seasonally wet and slow to warm up in
spring. For most farm uses, the hazard of erosion generally
is a more serious limitation than is impeded drainage,
particularly if the soil is unprotected and already wet when
rains are heavy. ,

Spot drainage is required in some cultivated areas. More
important in most areas is the interception and disposal of
seasonally excess surface water commonly by diversion
terraces. Graded rows are needed to improve surface drain-
age and to check erosion. If the soil is not in row crops, it
can be further protected by close-growing crops, cover crops,
or accumulated crop residue. Capability unit Ile-14; wood-
land subclass 3o.

Aldino silt loam, 8 to 15 percent slopes (AdC).—This
soil has a profile similar to the one described as representative
of the series, but generally has a thinner surface layer and a
thinner fragipan and is shallower over bedrock. Stones or
boulders are in the subsoil in places. In some undisturbed
areas, mostly woodland, the surface layer is very dark
grayish brown in the upper inch, and brown in the rest.
Included in mapping are areas where a part of the original
surface layer has been lost through erosion, and some spots
where shallow gullies have formed or where the subsoil is
otherwise exposed, or nearly so. .

The soil is suited to cultivated crops, but is limited because
the hazard of erosion is severe. Cropping should be on the
contour, in graded rows, where practical. The most common
use in farming is pasture. Good pasture sod is excellent
protection against erosion. The soil is also suited to woodland.
Capability unit I1le-14; woodland subclass 3r.

Aldino very stony silt loam, 0 to 8 percent slopes
(AsB).—This soil has a profile similar to that described as
representative of the series but stones, mostly of serpentine
and larger than 10 inches in diameter, are about 5 to 30
feet apart on and near the surface. In the subsoil and the

underlying material these stones are commonly larger and
even more abundant. Serpentine bedrock outcrops in places.

This soil is suited to woodland. Cultivation is impractical
unless most of the stones are removed. If some stones are

‘removed, hay crops and pastures can be managed. Most

areas of this soil are stil