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Major fieldwork for this soil survey was done in the period 1963-68. Soil names and descriptions were
approved in 1970, Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1968. This survey was made cooperatively by the Soil Conservation Service and the Virginia
Polytechnic Institute and State University. It is part of the technical assistance furnished to the

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or they can be purchased on individual order from the Cartographic Division, Soil
Conservation Service, United States Department of Agriculture, Washington, D.C, 20250,

HOW TO USE THIS SOIL SURVEY

THIS SOIL: SURVEY contains informa-
tion that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of land
for agriculture, industry, and recreation.

Liocating Soils

All the soils of Stafford and King George
Counties 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 detalled map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

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

Individual colored maps showing the rela-
tive 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 limita-
tion 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
discussions of the capability units and wood-
land groups.

Foresters and others can refer to the section
“Woodland Uses of the Soils,” 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 nonindustrial buildings and for recrea-
tion areas in the section “Town and Country
Planning.”

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

cientists 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 Stafford and King George
Counties will be especially interested in the
section “General Soil Map,” where broad pat-
terns of soils are described. They will also be
interested in the section “Additional Facts
about the Counties.”
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SOIL SURVEY OF STAFFORD AND KING GEORGE
COUNTIES, VIRGINIA

BY DAN ISGRIG AND ADOLPH STROBEL, JR., SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH VIRGINIA
POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

TAFFORD AND KING GEORGE COUNTIES are

in northeastern Virginia (fig. 1). The two counties

have a combined area of 449 square miles or 287,360 acres.

Of this Stafford County has an area of 271 square miles

or 173,440 acres and King George County an area of 178
square miles or 113,920 acres.

About 75 percent of the land area of Stafford County
and about 63 percent of the land area of King George
County are in woodland. In the past, most of the lands
were cleared and cultivated for such crops as corn, to-
bacco, small grains, and hays. As soils eroded, fertility
decreased, and markets changed, the margin of profit be-
came smaller and smaller, and much of the land was al-
lowed to revert to woodland. The number of full-time
farmers in the two-county area is low and decreasing each
year. Many of the farms have become small, part-time
enterprises, operated by persons whose chief livelihood is
some other line of work.

Much of the farm income in the two counties comes
from livestock, dairy products, and field crops. Beef cattle,
the sale of whole milk, and the production of corn and
soybeans are the main cash enterprises.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Stafford and King George Counties, where
they are located, and how they can be used. The soil

*State Agricultural Experiment Station

Figure 1.—Location of Stafford and King George Counties in
Virginia.

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 pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and the sodl
phase are the categories of soil classification most used
in a local survey.

Soils that have profiles almost alike make up a soil
series, Iixcept for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Fach 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. Caroline
and Ceecil, 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 undisturbed landscape.

Soils of one series can differ in texture of the surface
soil 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 manage-
ment. For example, Caroline fine sandy loam, 2 to 6
percent slopes, eroded, is one of several phases within
the Caroline series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries 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 in the back of this publication
was prepared from the aerial photographs.
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2 SOIL SURVEY

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, becanse 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 dom-
Inantly of a recognized soil phase.

Some mapping units are made up of soils of different
sertes, or of different phases within one series. T'wo such
kinds of mapping units are shown on the soil map of
Stafford and King George Counties—soil complexes and
undifferentiated groups.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each arvea 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 soil complex consists
of the names of the dominant soils, joined by a hyphen.
Aura-Galestown-Sassafras complex, 6 to 15 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. Susquehanna soils, 2 to 10 per-
cent slopes, is an undifferentiated group.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil series. These places are
shown on the soil map and are described in the survey,
but they are called land types and are given descriptive
names. Alluvial land, wet, is a land type in Stafford and
King George Counties.

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 soil 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 kind of soil. Yields under ‘defined manage-
ment are estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs
to be organized in such a way as to be readily useful
to different groups of users, among.them farmers, man-
agers of woodland and rangeland, and engineers.

.On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with

farmers, agronomists, engineers, and others, 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 be-
havior under present 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 Stafford and King George
Counties. A soil association is a landscape that has a
distinctive proportional pattern of soils. It normally
consists of one or more major soils and at least one minor
soll, and it is named for the major soils. The soils in one

-association may oceur in another, but in a different

pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
want to know the location of large tracts that are suit-
able for a certain kind of land use. Such a map is a use-
ful general guide in managing a watershed, a wooded
tract, or a wildlife area, or in planning engineering
works, recreational facilities, and community develop-
ments. It is not a sunitable map for planning the man-
agement of a farm or field, or for selecting the exact
location of a road, building, or similar strncture, be-
cause the soils in any one association ordinarily differ in
slope, depth, stoniness, drainage, and other characteristics
that affect their management.

‘The soil associations in Stafford and King George
Counties are discussed in the following pages.

1. Nason-Elioak-Manor Association

Deep, well-drained to somewhat cwcessively drained soils
hoving  dominantly clay or silt loam subsoil; on
Piedmont uplands

This soil association occupies two areas in the western
part of Stafford County. It is mostly undulating to steep
but includes narrow to fairly broad ridges where slopes
range from 2 to 6 percent on the tops and from 6 to 15
percent on the sides. The slopes along the larger drain-
ageways and smaller streams commonly are 15 to 35
percent.

The soils in this association make up about 14 percent
of Stafford County.. About 40 percent is made up of
Nason soils, about 30 percent of Elioak soils, and about
11 percent of Manor soils. The remaining 19 percent con-
sists of minor soils. Nason and Elioak soils are on the tops
and sides of ridges, and Manor soils are on steeper slopes
along the larger drainageways and small streams.

Nason soils have a brown silt loam surface layer and a
yellowish-red clay subsoil. These soils are deep, well
drained, "and moderately permeable. They are low in
organic-matter content and natural fertility. They are
strongly to very strongly acid.

Elioak soils have a silt loam surface layer and a red
clay subsoil. These soils are deep, well drained, and
moderately permeable. They are low in organic-matter
content and natural fertility. They are strongly or very
strongly acid.

Manor soils have a surface layer of brown silt loam and
a yellowish-red silt loam subsoil. These soils are deep,
well drained to somewhat excessively drained and have
moderately rapid permeability. These soils are underlain
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by strongly weathered micaceous schist. They are very
strongly acid and low in natural fertility.

Minor soils in this association are mainly in the
Appling, Cecil, Fairfax, Lignum, Meadowville, and
Worsham series. The Appling, Cecil, and Fairfax soils
are In positions similar to those occupied by the Nason
and Ehoak soils. The Lignum and Meadowville soils are
at the heads of drainageways and in saddles or slight
depressions. The Worsham soils are in drainageways.

Most, of this association is wooded and the rest is in
crops and pasture. Oak and hickory trees are predom-
inant. Farmland reverting to woodland is covered by
Virginia pine. Most of this association has moderate
limitations for septic tank systems.

2. Appling-Cecil-Ashlar Association

Decp and moderately deep, well-drained to ewcessively
drained soils having dominantly clay or fine sandy
loam subsoil; on Picdmont uplands

This soil association occupies three large areas and
one small area in the western part of Stafford County.
It is undulating to steep, but it includes narrow to fairly
broad ridges where slopes are 2 to 6 percent on the top
and 6 to 15 percent on the sides. Slopes along the larger
drainageways and smaller streams commonly are 15 to
35 percent. In many places outcrops of granite and
gneiss are on the lower parts of these steep slopes.

The soils in this association make up about 20 percent
of Stafford County. About 45 percent is Appling soils,
20 percent is Cecil soils, and 15 percent is Ashlar soils.
The remaining 20 percent is minor soils. Appling and
Cecil soils are on sides of ridges, and Ashlar soils are on
the slopes along the larger drainageways and small
streams.

Appling soils have a grayish-brown fine sandy loam
surface layer and a dominantly yellowish-red clay sub-
soil. These soils are deep, well drained, and moderately
permeable. They are low in organic-matter content and
natural fertility, and they are very strongly acid.

Cecil soils have a dark-brown fine sandy loam surface
layer and a dominantly red clay subsoil. These soils are
deep, well drained, and moderately permeable, They are
low in organic-matter content, low in natural fertility,
and they are very strongly acid.

Ashlar soils have a dark-brown fine sandy loam sur-
face layer and a yellowish-brown fine sandy loam sub-
soil. These soils are moderately deep and well drained to
excessively drained. Permeability is moderately rapid on
the steeper slopes. Ashlar soils are low in organic-matter
content, low in natural fertility, and they are very
strongly acid. They are underlain by strongly weathered
granite and gneiss.

Minor soils of this association are mainly in the Carte-
cay, Colfax, Cullen, Mecklenburg, Nason, State, and
Worsham series. The Cullen, Mecklenburg, and Nason
soils are in positions similar to those occupied by the
Appling and Cecil soils. Colfax soils are in saddles, in
slight depressions, and on broader ridges. State soils are
at the heads of drainageways, and Cartecay and Wor-
sham soils are in drainageways.

Most of this association is wooded, and the rest is in
crops. Oak and hickory trees are predominant. Farmland
reverting to woodland is covered by Virginia pine. Most
of this association has moderate limitations for septic
tank systems. The number of small homesites along roads
in this association is increasing.

3. Cullen-Mecklenburg-Orange Association

Deep, well-drained to somewhat poorly drained soils
having dominantly clay subsoil; on Piedmont wp-
lands

This soil association occupies areas in the west-central
part of Staftord County. It is undulating to rolling, but
it includes narrow ridges where slopes are 2 to 6 porcent
on the top and 6 to 15 percent on the sides. Slopes are
generally complex and in places are severely eroded.
Some of the less extensive soils of this association occupy
areas along the smaller streams and drainageways where
slopes range up to 35 percent.

The soils in this association make up about 15 percent
of Stafford County. About 30 percent is Cullen soils, 10
percent is Mecklenburg soils, and 10 percent is Orange
soils. The remaining 50 percent is minor soils. Cullen
and Mecklenburg soils are on sides of ridges, and Orange
soils are mostly on broader ridges and low areas.

Cullen soils have a dark-brown loam surface layer and
a dominantly red clay subsoil. These soils are deep, well
drained, and moderately permeable. They are low to
medium in natural fertility, low in organic matter, and
they are medium acid to very strongly acid.

Mecklenburg soils have a dark yellowish-brown loam
surface layer and a dominantly yellowish-red clay sub-
soil. These soils are deep, well drained, and slowly perme-
able. They are medium in natural fertility and organic-
matter content, and they are slightly acid to medium
acid.

Orange soils have a dark grayish-brown loam surface
layer and a dominantly yellowish-brown clay subsoil.
These soils are deep, somewhat poorly drained to mod-
erately well drained, and slowly permeable. They are
medium in natural fertility and low in organic matter.
Orange soils are commonly medium acid to strongly acid
in the upper subsoil and neutral in the lower subsoil.

Minor soils of this association are mainly in the
Appling, Bremo, Cecil, Elbert, Meadowville, Nason,
Watt, Worsham, and Zion series. Appling, Cecil, Nason,
and Zion soils are in positions similar to those occupied
by the Cullen and Mecklenburg soils. Bremo and Watt
soils are on sides of narrow ridges. Meadowville soils are
at the heads of drainageways, and Elbert and Worsham
soils are in drainageways.

This association is in crops, pasture, and woods. QOak
and hickory trees are predominant, but Virginia pine is
on farmland that is reverting to woodland. Cullen soils
are among the better soils in Stafford County for farm-
ing, but they are erodible and unstable in cuts. Most of
this association has moderate to severe limitations for
septic tank systems. The number of small homesites along
roads in this association is increasing.
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4. Sassafras-Aura-Caroline Association

Deep, well-drained soils having sandy clay loam, heavy
clay loam, or clay subsoil; on Coastal Plain uplands

This association occupies one large area in Stafford
County and one small area in King George County. It
is undulating to hilly, but it includes narrow ridges
where slopes are 2 to 10 percent on the top and 10 to 35
percent on the sides.

The soils in this association make up 25 percent of
Stafford County and 8 percent of King George County.
About 30 percent is Sassafras soils, 20 percent is Aura
soils, and 16 percent is Caroline soils. The remaining 34
percent is minor soils. These soils are on the top and sides
of ridges throughout the association, and in many places
they are intricately mixed.

Sassafras soils have a dark-brown fine sandy loam
surface layer and a brown, dominantly sandy clay loam
subsoil. These soils are deep, well drained, and moder-
ately permeable. They are low in natural fertility and
organic-matter content, and they are strongly acid. The
steeper Sassafras soils in many places are intricately
mixed with Aura and Caroline soils.

Aura soils have a grayish-brown gravelly fine sandy
loam surface layer and a strong-brown to yellowish-red
gravelly sandy clay loam subsoil. These soils are deep,
well drained, and moderately permeable. They are low in
organic-matter content and natural fertility, and they are
strongly acid. The steeper Aura soils in many places are
intricately mixed with Sassafras and Galestown soils.

Caroline soils have a brown fine sandy loam surface
layer and a yellowish-red and strong-brown heavy clay
loam or clay subsoil. These soils are deep and well
drained. Permeability is moderately slow. They are low
in natural fertility and organic-matter content, and they
are very strongly acid.

Minor soils of this association are mainly in the
Bourne, Bibb, Craven, Galestown, Tuka, Ilempsville, Sus-
quehanna, Tetotum, and Turbeville series. Bourne,
Kempsville, Susquehanna, and Turbeville soils are in
positions similar to those ocupied by Sassafras and Caro-
line soils. Bibb soils are along the smaller streams. Craven
and Tetotum soils are in depressions or in low areas.
The steeper Galestown soils oceur in complex with Sassa-
fras soils. Tuka soils are at the heads of drainageways.

Most of this association is wooded. Oak, hickory, and
yellow-poplar are predominant, but Virginia pine and
joblolly pine are on farmland that is reverting to wood-
land. Some areas are in crops and pasture. Most of this
association has moderate to severe limitations for septic
tank systems. The number of small homesites along roads
in this association is increasing.

5. Marr-Westphalia Association

Deep, well-drained soils having sandy clay loam or very
fine sandy loam subsoil; on Coastal Plain wuplands

This soil association occupies small areas in south-
castern  Stafford County and western King George
County. It is rolling to hilly but includes narrow ridges
where slopes are 2 to 10 percent on the top and 10 to 30
percent on the sides. This association is underlain by

thick deposits of very fine sands and a few small areas
of silt.

The soils in this association make up 3 percent of
Stafford County and 2 percent of King George County.
About 45 percent is Marr soils and 15 percent is West-
phalia soils. The remaining 40 percent is minor soils.
These soils are on the tops and sides of ridges.

Marr soils have a dark-brown very fine sandy loam
surface layer and a strong-brown sandy clay loam sub-
soil. These soils are deep, well drained, and moderately
permeable. They are low in natural fertility and organic-
matter content, and they are very strongly acid.

Westphalia soils have a brown loamy very fine sand
surface layer and a dominantly brown very fine sandy
loam subsoil. These soils are deep and well drained.
Permeability is moderately rapid. They are low in nat-
ural fertility and organic-matter content, and they are
very strongly acid.

Minor soils in this association are mainly in the Aura,
Bibb, Caroline, Tuka, Sassafras, and Woodstown series.
Aura, Caroline, and Sassafras soils are in positions
similar to those occupied by the Marr and Westphalia
soils. Bibb soils are along the smaller streams. Tuka soils
are at the heads of drainageways. Woodstown soils are
in slight depressions and on low-lying areas.

Most of the association is wooded, and the rest is in
crops, pasture, and small homesites. Oak, hickory, yellow-
poplar, and gum are predominant. Farmland reverting
to woodland is in Virginia pine. Most of this association
has moderate to severe limitations for septic tank systems.

6. Sassafras-Galestown-Kempsville
Association

Deep, well-drained to somewhat ewcessively drained soil’
hawing sandy clay loam or loamy fine sand subsoil;
on Coastal Plain wplands

This association occupies an area of broad, nearly level
to gently sloping tops of ridges and steep sides of ridges.
Slopes are predominantly 0 to 6 percent on the top and
15 to 45 percent on the sides. Alluvial areas along the
small streams in the association are wet and swampy.

The soils in this association make up 30 percent of
King George County. About 40 percent is Sassafras soils,
15 percent 1s Galestown soils, and 8 percent Kempsville
soils. The remaining 37 percent is minor soils.

Sassafras soils have a dark-brown fine sandy loam
surface layer and a brown, dominantly sandy clay loam
subsoil. These soils are decp, well drained, and moder-
ately permeable. They are low in natural fertility and
organic-matter content, and they are strongly acid.

Galestown soils have a dark-brown loamy fine sand
surface layer and a yellowish-brown to brown loamy fine
sand subseil. These soils are deep, somewhat excessively
drained, and rapidly permeable. They are low 1n natural
fertility and organic-matter content, and they are very
strongly acid. The steeper Galestown soils are intricately
mixed with Sassafras soils.

Kempsville soils have a dark-brown fine sandy loam
surface layer and a brown sandy clay loam to sandy loam
subsoil. These soils are deep, well drained, and moder-
ately permeable. They are low in natural fertility and
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organic-matter content, and they are strongly acid.
Kempsville soils are mainly on broad ridges.

Minor soils of this association are mainly in the Atlee,
Bourne, Bibb, Craven, Tuka, and Woodstown series. Bibb
soils are along the smaller streams. Craven and Woods-
town soils are on low areas. Tuka soils are at the heads
of drainageways. .

Most of the nearly level to gently sloping ridges are
in crops and pasture. The steeper sloping soils and some
of the ridges are wooded. Oak, hickory, and yellow-
poplar are predominant. The number of small homesites
along roads of this association is increasing. Most of this
association has only slight limitations for septic tank
systems. :

7. Bourne-Caroline Association

Deep, moderately well drained to well drained soils hav-
ing a fragipan or having heavy clay loam and clay
subsoil; on Coastal Plain uplonds

. This soil asociation occupies a long, narrow area across

southern Stafford County and extends a short distance

into western King George County. It is undulating to
rolling, but it includes broad ridges where slopes are 0 to

6 percent on the top, and 6 to 18 percent on the sides.

The part of this association that is east of Interstate 95

is on the Coastal Plain, and the part west of Interstate 95

consists of thick beds of fluvial sediment overlying Pied-
mont rock formations,

The soils in this association make up about 18 percent
of Stafford County and 2 percent of King George County.
About 46 percent is Bourne soils and 81 percent is
Caroline soils. The remaining 28 percent is minor soils.
Bourne and Caroline soils are on the tops and sides of
ridges.

Bourne soils have a dark-brown fine sandy loam sur-
face layer, a yellowish-brown sandy clay loam subsoil,
and a fragipan at a depth of 18 to 24 inches. These soils
are moderately well drained, and the fragipan is slowly
permeable to very slowly permeable. They are low in
natural fertility and organic-matter content, and they
are strongly acid.

Caroline soils have a brown fine sandy loam surface
layer and a yellowish-red and strong-brown heavy clay
loam or clay subsoil. These soils are deep and well
drained. Permeability is moderately slow. They are low
in natural fertility and organic-matter content, and they
are very strongly acid.

Minor soils of this association are mainly in the Aura,
Craven, Galestown, Kempsville, Sassafras, Tetotum,
Turbeville, and Wehadkee series. The Aura, Kempsville,
Sassafras, and Turbeville soils generally are on the nar-
rower, gently sloping tops of ridges and the steeper sides
of ridges. The Craven and Tetotum soils are in slight
depressions and on low areas. The Galestown soils are
in intricately mixed patterns with Sassafras soils. The
Wehadkee soils are along streams,

Most of this association is in crops and pasture. It has
severe limitations for septic tank disposal systems. The
number of small homesites in this association is increas-
ing rapidly.

8. Craven-Caroline Association

Deep, well drained to moderately well drained soils haw-
ing heavy clay loam and clay subsoil; on Coastal
Plain uplands

This association occupies a small area in the eastern
part of King George County. It is nearly level to gently
sloping, but includes short, sharp slopes along the Iarger
drainageways and small streams. Generally, slopes range
from 0 to 6 percent on the broad areas, and from 6 to
18 percent on the short, sharp slopes.

The soils in this association make up about 5 percent
of King George County. About 35 percent is Craven
soils and 32 percent is Caroline soils. The remaining 33
percent is minor soils. Craven soils are on the nearly
level to gently sloping areas, and Caroline soils are on
the short, sharp slopes along drainageways and small
streams.

Craven soils have a pale-brown loam surface layer and
a yellowish-brown and strong-brown clay subsoil. The
subsoil is mottled with gray at a depth of about 24
inches. These soils are deep, moderately well drained, and
slowly permeable. They are low in natural fertility and
organic-matter content, and they are very strongly acid.

Caroline soils have a brown fine sandy loam surface
layer and a yellowish-red and strong-brown heavy clay
loam or clay subsoil. These soils are deep and well
drained. Permeability is moderately slow. They are low
in organic-matter content and natural fertility, and they
are very strongly acid.

Minor soils of this association are mainly in the Bertie,
Bourne, Pooler, and Tetotum series. Bourne soils are
nearly level to gently sloping. Bertie and Pooler soils
are in slight depressions and on low-lying areas. Tetotum
soils are nearly level to gently sloping.

Most of this association is wooded. Oak and hickory
are predominant. Virginia pine and loblolly pine are on
cut and burned areas, and on farmland that is reverting
to woodland. Most of this association has severe limita-
tions for septic tank systems.

9. Tetotum-Bladen-Bertie Association

Deep, moderately well drained to poorly drained soils
having clay loam, sandy clay loam, or clay subsoil;
i broad low-lying areas

This soil association occupies areas in northern King
George County and in northeastern Stafford County.
Slopes are dominantly 0 to 10 percent, but some of the
minor soils have slopes of 6 to 15 percent. Steep banks
along the Potomac River have active shoreline erosion
(fig. 2).

The soils in this association make up 2 percent of
Stafford County and 13 percent of King George County.
About 32 percent is Tetotum soils, 25 percent Bladen
soils, and 21 percent Bertie soils. The remaining 22 per-
cent is minor soils.

Tetotum soils have a dark grayish-brown fine sandy
loam surface layer and a yellowish-brown, mainly clay
Joam subsoil. The subsoil is mottled with gray at a depth
of about 23 inches. These soils are deep, moderately well
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drained, and moderately permeable. They are low in
natural fertility, low to moderate in organic-matter con-
tent, and they are strongly acid.

Bladen soils have a gray loam surface layer and a gray
clay subsoil. These soils are deep, poorly drained, and
slowly permeable. They are low in natural fertility, low
to moderate in organic-matter content, and they are very
strongly acid.

Bertie soils have a grayish-brown very fine sandy loam
surface layer and a light olive-brown or yellowish-brown
clay loam subsoil. The subsoil is mottled with gray. These
soils are deep and somewhat poorly drained. They are
low in natural fertility and organic-matter content, and
they are very strongly acid.

Minor soils of this association are mainly in the Caro-
line, Fallsington, Pooler, Sassafras, Turbeville, and
Woodstown series. The Caroline, Sassafras, and Turbe-
ville soils are on higher areas throughout the associa-
tion. Pooler, Fallsington, and Woodstown soils are
throughout the association. Areas of Tidal marsh are
along the Potomac River and along the large streams
that enter the Potomac River.

> PR : =9 :
Figure 2—Banks along Potomac River that are actively eroding.

Most of this association is wooded. Mixtures of oak,
hickory, gum, sycamore, maple, birch, and willow are
predominant, but Virginia pine and loblolly pine are on
farmland that is reverting to woodland. Tetotum soils
have moderate limitations for septic tank systems, and
Bladen and Bertie soils have severe limitations., Small
homesites are developing in several parts of the associa-
tion. Larger homesites and some boating and recreation
facilities are along the larger streams and the Potomac
River.

10. Wickham-Altavista-Dogue Association

Deep, well drained to moderately well drained soils hav-
ing sandy clay loam, clay loam, or clay subsoil; on
stream terraces

This soil association occupies river terraces along the
Rappahannock River, in Stafford County and Xing
George County. Slopes are mostly 0 to 6 percent, but
range from 0 to 12 percent.

The soils in this association make up about 3 percent
of Staflord County and 25 percent of King George
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County. About 30 percent is Wickham soils, 17 percent is
Altavista soils, and 10 percent is Dogue soils, The re-
maining 43 percent is minor soils.

Wickham soils have a dark-brown fine sandy loam
surface layer and a reddish-brown clay loam or sandy
clay loam subsoil. These soils are deep, well drained, and
moderately permeable. Oceurring with these soils are soils
that have a thinner subsoil and a coarser texture. Wick-
ham soils are moderate in natural fertility and organic-
matter content, and they are strongly acid.

Altavista soils have a grayish-brown fine sandy loam
surface layer and a yellowish-brown sandy clay loam or
clay loam subsoil. The subsoil is mottled with gray at a
depth of about 22 to 80 inches. These soils are deep,
moderately well drained, and moderately permeable.
They are moderate in natural fertility and organic-mat-
ter content, and they are strongly acid.

Dogue soils have a dark grayish-brown loam surface
layer and a yellowish-brown clay or clay loam subsoil.
The subsoil is mottled with gray in the lower part. These
soils are deep and moderately well drained. Permeability
is moderately slow. They are low in organic-matter con-
tent and natural fertility, and they are very strongly
acid.

Minor soils of this association are mainly in the Au-
gusta, Cartecay, Congaree, Roanoke, Wahee, and Wehad-
kee series. The Augusta, Roanocke, and Wahee soils are
nearly level and are on low terraces. Cartecay, Congaree,
and Wehadkee soils are on stream flood plains. Sand and
gravel pits and Tidal marsh along the Rappahannock
River also make up significant areas of this association.

Most of this association is in crops. A few areas are
pastured and wooded. Most of this association has slight
or moderate limitations for septic tank systems. Small
homesites occur along the major roads of the association.

11. Turbeville-Kempsville Association

Deep, well-drained soils having sandy clay loam, heavy
clay loam, or clay subsoil; on stream terraces and
Coastal Plain uplands

This association occupies a small area in the west-cen-
tral part, and a larger, narrow belt in the eastern part
of King George County. It is rolling, but it includes
ridges where slopes are 2 to 6 percent on the top and 6
to 18 percent on the sides. Along drainageways and
small streams, slopes are steeper and the ridges are
narrower.

The soils in this association make up about 15 percent
of King George County. About 33 percent is Turbeville
soils and 15 percent is Kempsville soils. The remaining
592 percent is minor soils. Turbeville and Kempsville soils
are on the ridges and slopes.

Turbeville soils have a dark-brown loam surface layer
and a red or dark-red clay loam or clay subsoil. These
soils are deep, well drained, and moderately permeable.
They are low in natural fertility and organic-matter
content, and they are strongly acid.

Kempsville soils have a dark-brown fine sandy loam
surface layer and a brown sandy clay loam to sandy loam
subsoil. These soils are deep, well drained, and moder-

460—460—T4—2

ately permeable. They ave low in natural fertility and
organic-matter content, and they are strongly acid.

Minor soils of this association are mainly of the Atlee,
Bourne, Caroline, Galestown, and Sassafras series. Sassa-
fras soils make up about 12 percent of the association.
Atlee and Bourne soils are on broader ridges. Caroline
soils are in positions similar to those occupied by the
Kempsville and Turbeville soils. Galestown soils are on
the steep slopes in intricately mixed patterns with Sassa-
fras soils.

Most of this association is wooded. Oak, hickory, and
yellow-poplar are predominant, but Virginia pine and
Toblolly pine are on farmland that is reverting to wood-
land. Moderate areas are in crops and pasture. Most of
this association has moderate or slight limitations for
septic tanks.

Descriptions of the Soils

This section describes the soil series and mapping
units in Stafford and King George Counties. Each soil
series is described in considerable detail, and then, briefly,
each mapping unit 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
description of the mapping unit and the description of
the soil series to which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second, detailed and in technical terms, is
for scientists, engineers, and others who need to make
thorough and precise studies of soils. Unless otherwise
stated all color terms are for moist soil.

As mentioned in the section “Hlow This Survey Was
Made,” not all mapping units are members of a soil
series. Alluvial land, wet, for example, does not belong
to a soil series, but nevertheless, is listed in alphabetical
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 suitability group in which the mapping unit
has been placed. The page for the description of each
capability unit and woodland snitability group can be
found 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 1. Some of the terms used in
describing soils are defined in the section “How This Sur-
vey Was Made” and many can be found in the Glossary
at the end of this survey. More detailed information
about the terminology and methods of soil mapping can
be obtained from the Soil Survey Manual (5).!

1 Jtalic numbers in parentheses refer to Literature Cited, p. 123.



8 SOIL SURVEY

TaABLE 1.—Approxzimate acreage and proportionate extent of the soils

Stafford County King George Total
County
Soil

Acres | Percent | Acres | Percent| Acres | Percent
Alluvial land, sandy and gravelly - _ _ - _ oo 225 0.1 214 0.2 439 0.2
Alluvial land, Wetb- - _ . o o e 3, 957 2.2 | 5,080 4.5 9, 037 3.1
Altavista fine sandy loam, 0 to 2 percent slopes_ . __ _ . __.___._ 699 4| 2,736 2. 4 3, 435 1.2
Altavista fine sandy loam, 2to 6 percent slopes_ . . . _ ... . _________._ 439 .3 1, 336 1.2 1,775 .6
Altavista fine sandy loam, 6 to 10 percent slopes, eroded - _ - ___________._ 39 ® 339 .3 378 .1
Appling fine sandy loam, 2 to 6 percent slopes_ . ___ . ________.____________.. 0, 378 5.3 |l 9, 378 3.3
Appling fine sandy loam, 6 to 15 percent slopes, eroded . - - .. _._._.___...._ 5, 337 S A O I, 5, 337 1.9
Appling gravelly fine sandy loam, 2 to 6 percent slopes._ ... __._.. 317 R I I 317 .1
Appling gravelly fine sandy loam, 6 to 10 percent slopes, eroded.__________.._ 283 B P 283 .1
Appling clay loam, 6 to 15 percent slopes, severely eroded ... __ . ___._._.__._ 1, 585 Y I I I 1, 585 .6
Ashlar fine sandy loam, 6 to 15 percent slopes._ .. .. __... 2,013 P A O I 2 013 .7
Ashlar fine sandy loam, 15 to 25 percent slopes__ . _ . ... __.___.. 1, 929 | P N DU 1, 929 L7
Ashlar fine sandy loam, 25 to 35 percent slopes. . ... . ._._... 1, 603 B¢ PN P 1 603 .6
Atlee silt loam, 0 to 2 percent slopes_.___ - e 152 .1 152 .1
Atlee silt loam, 2 to 6 percent slopes_ - e | 801 .7 801 .3
Augusta loam__ e - 418 .2 1,614 1. 4 2, 032 .7
Aura gravelly fine sandy loam, 2 to 6 percent slopes_ - - _ . .. __._.___ 1, 451 . 8 703 .6 2, 154 .7
Aura gravelly fine sandy loam, 6 to 10 percent slopes, eroded .. .. _____.___._. 1,072 .6 662 .6 1,734 .6
Aura gravelly fine sandy loam, 10 to 18 percent slopes, eroded .. . ____._______ 891 .5 461 4 1 352 .5
Aura gravelly fine sandy loam, 18 to 35 percent slopes, eroded . . ____________ 1,273 .7 436 4 1, 709 .6
Aura-Galestown-Sassafras complex, 6 to 15 percent slopes_ - . .._._. 1, 964 Ly 1, 964 .7
Aura-Galestown-Sassafras complex, 15 to 30 percent slopes______________.___ 4, 557 P T (O 4, 557 1.6
Bertie very fine sandy loam, 0 to 3 percent slopes. - __ . ____.__ 1 729 1.0 1, 928 1.7 3, 637 1.3
Bibb fine sandy loam_ _ - . e~ 2, 553 15 778 .7 3, 331 1.2
Bladen loam_ . . e e mm e 842 .5 3, 576 3.1 4,418 1.5
Bourne fine sandy loam, 0 to 2 pereent slopes. ... ___..._. 450 .3 502 .4 952 .3
Bourne fine sandy loam, 2 to 6 percent slopes_ . _ - . . m . 5,271 3.0 1, 627 1.4 6,898 2.4
Bourne fine sandy loam, 6 to 10 percent slopes, eroded__ _.__ .. __________ 1,234 .7 139 .1 1,373 .5
Bourne fine sandy Ioam, gravelly subsoil variant, 2 to 6 percent slopes__.._ ... 870 R T SR O 870 .3
Bourne fine sandy loam, gravelly subsoil variant, 6 to 10 percent slopes, eroded.. . 592 R 2 R I 592 .2
Bourne loam, rock substratum, 2 to 6 percent slopes. - . oo oo 1, 130 T e 1, 130 .4
Bourne loam, rock substratum, 6 to 10 percent slopes, eroded . ______________ 375 /2 DSOS IR 375 .1
Bremo loam, 6 to 15 percent slopes_ _ . ceeeeeeaas 802 5 T P, I 802 .3
Bremo loam, 15 to 35 percent slopes_ . ___ ... 777 ' P . 777 .3
Caroline fine sandy loam, 2 to 6 percent slopes, eroded_ ____ . _____ . __.___.__ 4,633 26 1, 996 1.6 6, 629 2.3
Caroline fine sandy loam, 6 to 10 percent slopes, eroded_ - . __.__._ 2, 250 1.3 1,274 1.1 3 524 1.2
Caroline fine sandy loam, 10 to 18 percent slopes, eroded_ - ... ... 1, 685 1.0 439 .4 2, 124 .7
Caroline ¢lay loam, 6 to 10 percent slopes, severely eroded. oo oo ___. 968 .6 682 .6 1, 650 .6
Caroline clay loam, 10 to 18 percent slopes, severely eroded__ . ... __ 684 .4 327 .3 975 .3
Caroline-Sassafras complex, 10 to 15 percent slopes. o oo oo oo . 115 .1 1,114 1.0 1, 229 4
Caroline-Sassafras complex, 15 to 30 percent slopes_ _ - ..o 5, 839 3.4 4, 624 4.1 | 10, 463 3.6
Cartecay fine sandy loam. o . oo eee— e 2, 294 1.4 428 .4 2, 722 .9
Cecil fine sandy loam, 2 to 6 percent slopes, eroded_ .- ______. 2, 804 L6 oo | . 2, 804 1.0
Cecil fine sandy loam, 6 to 15 percent slopes, eroded._ - - ___ . _______. 3,198 L8 (oo e 3, 198 1.1
Cecil gravelly fine sandy loam, 2 to 6 percent slopes, eroded .- ____.___..____. 988 B T (SO I, 088 .3
Cecil clay loam, 6 to 15 percent slopes, severely eroded- . ____________.____. 1,051 F N FEU 1, 051 .4
Colfax fine sandy loam, 2 to 6 percent slopes_-__ . __ . oo ____. 640 B P IR 640 .2
Colfax fine sandy loam, gravelly subsoil variant, 2 to 6 percent slopes......._. 1, 102 R I P 1, 102 .4
Congaree 0B - _ . o e e l 231 .7 258 2 1, 489 .5
Craven loam, 0 to 2 percent slopes_ __ _ ___ L ____._. 180 .1 939 8 1 119 .4
Craven loam, 2 to 6 percent slopes___ - _ . _________ 385 .2 388 3 773 .3
Cullen loam, 2 to 6 percent slopes, eroded_ .. __ ... ___.__._. 2, 396 L4 | . 2, 396 . 8
Cullen loam, 6 to 15 percent slopes, eroded . - _ . ... _._L_____. 1., 834 ) O A PRI I 1 834 .6
Cullen clay loam, 6 to 15 percent slopes, severely eroded. . _________________. 2, 745 L6 oo . 2, 745 1.0
Cut and ill land . _ . 2, 776 1.6 286 313,062 1.1
Dogue loam, 0 to 2 percent slopes_ - .. 157 .1 1, 905 1.7 2,062 .7
Dogue loam, 2 to 6 percent slopes_ - . o 83 Q) 714 G 797 .3
Elbert silt loam, thin solum variant.__________________________________.___. 946 B 3 I 946 .3
tlioak silt loam, 2 to 6 percent slopes, eroded. - ____ . _______________. 2,730 L6 oo . 2, 730 1.0
Elioak silt loam, 6 to 15 percent slopes, eroded___________________________.__ 3, 527 1.9 (oo |- __. 3 527 1.2
Elioak silty clay loam, 6 to 15 percent slopes, severely eroded.._____._______. 1, 449 - 2 U I 1, 449 .5
Fairfax loam, 2 to 6 percent slopes_ . - _ . ____________. 890 S T PR P 890 .3
Fallsington very fine sandy loam.________ . ____________________.___ 157 R 480 .4 637 .2
Fresh water swamp. . oo __.____. 534 .3 1,723 1.5 2, 257 .8
Galestown-Sassafras complex, 6 to 15 percent slopes_ - _____________.__.____ 99 .1 7, 395 6.5 7, 494 2.6
Galestown-Sassafras complex, 15 to 30 percent slopes. _ ... __________.__ 34 ® 11, 040 9.8 | 11,074 3.9
Galestown-Sassafras complex, 30 to 45 percent slopes_ . _________ .. __.____ 449 .3 1, 380 1.2 1 829 .6
Tuka fine sandy loam, local alluvium_ ... . _________ 1, 642 .9 978 .9 2 620 .9

See footnote at end of table,
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TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Stafford County King George Total
County
Soil

Acres | Percent| Acres | Percent| Acres | Percent
Kempsville fine sandy loam, 0 to 2 percent slopes. - - _ oo aie e 351 0.3 351 0.1
Kempsville fine sandy loam, 2 to 6 percent slopes. .« - o oommoommmm || 1, 292 1.1 1, 292 .4
Kempsville fine sandy loam, gravelly substratum, 2 to 6 percent slopes_._____. 1,170 0.7 2, 920 2.6 4, 090 1.4

Kempsville fine sandy loam, gravelly substratum, 6 to 10 percent slopes,
eroded. _ .o e 621 .4 1,000 .9 1,621 .6

Kempsville fine sandy loam, gravelly substratum, 10 to 18 percent slopes,
eroded _ . o e 400 .2 592 .5 992 .3
Lignum silt loam, 0 to 2 percent Slopes_ . - - - - - oo 1, 083 i T FFORN S 1, 083 .4
Lignum silt loam, 2 to 6 perecent SIOPes_ _ - - - - oo 630 N IR I 630 .2
Manor silt loam, 6 to 15 percent SI0PeS_ .- - oo« oo oo mo oo oo 583 - 2N I 583 .2
Manor silt loam, 15 to 35 percent slopes__ .- 2, 145 ) U2 SR P 2,145 .7
Marr very fine sandy loam, 2 to 6 percent SIOPes_ - .- oo e oo 360 .2 595 .5 955 .3
Marr very fine sandy loam, 6 to 10 percent slopes, eroded . _ oo ___ 250 .1 464 .4 714 .2
Marr very fine sandy loam, 10 to 15 percent slopes, eroded. ... .-~ 208 .1 313 .3 521 .2
Marr very fine sandy loam, 15 to 30 percent slopes, eroded _ _ .o ___ 263 .2 787 .71 1,050 .4
Meadowville Silt 10aM ___ - e 1, 609 ¢ SR B 1, 609 .6
Mecklenburg loam, 2 to 6 percent slopes, eroded- - - o oo oo oo 895 N T PRI P 8945 .3
Mecklenburg loam, 6 to 10 percent slopes, eroded .. _ . e 980 B T R SO, 980 .3
Mecklenburg clay loam, 6 to 10 percent slopes, severely eroded. .. oo 467 I T DS (R 467 .2
Nason silt loam, 2 to 6 percent Slopes.. - - - aeeomeeeeo 4,797 2.8 oo 4,797 1.7
Nason silt loam, 6 to 15 percent slopes, eroded_._ .- - oo 6, 040 £ 05 ) (R IR 6, 040 2.1
Nason silty clay loam, 6 to 10 percent slopes, severely eroded . .- 1, 403 R R B 1,403 .5
Orange loam, 0 to 2 percent SIOPeS_ - - - - oo e 186 R T (SOUSPRRN (U 186 .1
Orange loam, 2 to 6 percent slOPeS_ - - - - @@ oo 1, 664 | IR0 I S P 1, 664 .6
Orange loam, 6 to 10 percent slopes, eroded. - .- oo aooocoeo s 500 B T T P 500 .2
Pooler loam, thin solum variant_____ e 137 .1 995 .9 1,132 !
Roanoke silt 108M - - - - o e 750 .4 1, 294 1.1 2, 044 .7
Sand and gravel pits_ e e 881 .5 442 .40 01,323 .5
Sandy and clayey land, steep, Sassafras and Caroline materials___ ... __.____ 3, 656 2.1 1, 331 1.2 4, 987 L7
Sassafras fine sandy loam, 0 to 2 percent slopes_ _ _ _ .o oo .. 78 ® 1, 506 1.3 1,584 .6
Sassafras fine sandy loam, 2 to 6 percent slopes_ - - . 4. 105 2.4 | 12, 540 110 | 16, 645 5. 8
Sassafras fine sandy loam, 6 to 10 precent slopes, eroded - _ . . 2, 983 1.7 4,976 4.4 | 7,959 2.8
Sassafras fine sandy loam, 10 to 15 percent slopes, eroded _ _ . o oo ____ 1, 688 1.0 947 .81 2,638 .9
Sassafras fine sandy loam, 15 to 35 percent slopes, eroded._ e oo 2, 498 1.4 1, 077 .9 3,575 12
State fine sandy loam, local alluvium. _ - . aeeooaos 1,012 2 R PSP, 1,012 4
Stony rolling land _ _ e 213 A N U B 213 .1
Stony steep land . - - e 438 B 2 IR P 438 .2
Susquehanna soils, 2 to 10 percent slopes_ - -« a oo 221 R T (R PP 221 1
Tetotum fine sandy loam, 0 to 2 percent s1opes_ - . oo oeo e 442 L3 2,795 2.5 3, 237 L1
Tetotum fine sandy loam, 2 to 6 percent slopes_ . .« oo oiioaaan 1, 320 . 8 1, 070 .9 2, 390 . 8
Tetotum fine sandy loam, 6 to 10 percent slopes, eroded . _ - __ e oo 498 .3 441 .4 0942 .3
Tidal marsh . _ et ——— i m 1,470 .8 2,183 1.9 3, 653 1.3
Turbeville loam, 0 t0 2 percent S1opPes_ - o - - - oo e e mememam e 378 .3 378 .1
Turbeville loam, 2 to 6 percent slopes. - - - oo 1, 599 .9 1, 901 1.7 3, 500 1.2
Turbeville loam, 6 to 15 percent slopes, eroded - - - oo __ 1, 008 .6 650 . 6 1, 658 .6
Wahee Silb loAM - - o o o o o o e e e 58 ® 1, 128 1.0 1, 186 .4
Watt silt loam, gray surface variant, 10 to 15 percent slopes_ ... 340 B 2 A (. 340 .l
Watt silt loam, gray surface variant, 15 to 35 percent slopes_ ...~ 1,234 PO P 1,234 .4
Wehadkee very fine sandy loam._ . - .o _-4, 940 2.9 450 .4 5, 390 1.9
Westphalia loamy very fine sand, 2 to 6 percent slopes__ ... 261 /2 IR P 261 L
Westphalia loamy very fine sand, 6 to 15 percent slopes, eroded . ._.__.__ 325 [ P [ 325 .1
Westphalia loamy very fine sand, 15 to 30 percent slopes, eroded . __..____ 533 B T PR P, 533 .2
Wickham fine sandy loam, 0 to 2 percent slopes_ ..o __- 673 .4 2,809 2.5 | 3,572 1.2
Wichkam fine sandy loam, 2 to 6 percent slopes_ - ... 1, 149 .7 , 014 .9 2,163 .8
Wickham fine sandy loam, 6 to 12 percent slopes, eroded_ . ... ... 467 .3 537 . H 1, 004 .3
Wickham sandy loam, thin solum variant, 0 to 2 percent slopes_ ... .- 157 .1 1,415 12 1, 572 .H
Wickham sandy loam, thin solum, variant, 2 to 6 percent slopes____________. 191 .1 745 .7 936 .3
Wickham sandy loan, thin solum variant, 6 to 12 percent slopes__ ... _---__ 135 .1 489 .4 624 .2
Woodstown fine sandy loam, 0 to 2 percent slopes. ... 306 .2 425 .4 731 .3
Woodstown fine sandy loam, 2 to 6 percent slopes. . oo 358 .2 521 .5 879 .3
Worsham Loam . - - - - o e o 2,035 12 o eeaaa 2, 035 .7
Zion loam, deep variant, 2 to 6 percent slopes__ - . oo ______ 296 /2 R . 296 .
Zion loam, deep variant, 6 to 10 percent slopes, eroded__ - ... _____ 217 J U PRUURRDIPUN PSR 217 .1
Total e e e —————— 173, 440 100. 0 |113, 920 100. 0 {287, 360 100. 0

! Less than 0.05 percent.
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Alluvial Land, Sandy and Gravelly

Alluvial land, sandy and gravelly (Ad) is along larger
drainageways and streams in the Coastal Plain of Staf-
ford and King George Counties. The soil in this land
type is on terraces and flood plains and consists of coarse-
textured alluvium that is nearly level to sloping. In a
few places steep breaks are between these areas and areas
of surrounding soils. Texture is quite variable and in
places changes within short distances, both vertically and
horizontally. Very little silt or clay is present. The sand
in this unit ranges from fine grained to coarse grained.
Gravel content, ranges from a low percentage to more than
80 percent, by volume.

In places a water table is at a depth of 3 to 5 feet,
and low areas are subject to flooding during periods of
high water. Runoff is slow, and permeability is rapid. A
few of the more sandy areas are used for cropland, and
a few small areas are used for urban development. Other
areas are in brush or are wooded, and the stands are
yellow-popular, maple, gum, river birch, and Virginia
pine. Capability unit VIIs-1; woodland suitability group
13.

Alluvial Land, Wet

Alluvial land, wet (Ae) is nearly level to gently slop-
ing and is on long, narrow areas of local alluvium de-
posited along drainageways and small streams. It is of
moderate extent, but occurs throughout Stafford and
King George Counties.

Surface color of this soil is quite variable, and texture
ranges from loamy sand to sandy loam and loam. In
places it changes within short distances, both vertically
and horizontally. The substratum is gray and gleyed and
it contains mottles of strong brown, yellowish brown,
pale brown, and yellowish red.

This land is strongly acid to very strongly acid. Tt
is low in natural fertility and organic-matter content.
Permeability in the substratum is moderate to rapid. The
seasonal high water table is at the surface for many
months. Alluvial land, wet, is subject to very frequent
flooding from adjacent drainageways and streams, and to
very frequent runoff from soils on surrounding uplands.
Seepage occurs where the Alluvial land, wet, adjoins the
uplands.

This mapping unit is mostly in woodland. Wooded
areas are comonly a mixture of oak, willow, gum, birch,
elm, and maple. Capability unit VIw-1; woodland suit-
ability group 5.

Altavista Series

The Altavista series consists of deep, moderately well
drained, nearly level to sloping soils. These soils formed
in loamy alluvium, mostly on the terraces along the Rap-
pahannock River. The native vegetation is largely mixed
hardwoods, but Virginia pine and loblolly pine are on
farmland that is reverting to woodland.

In a representative profile the surface layer is grayish-
brown fine sandy loam about 9 inches thick. The subsoil
is about 35 inches thick. The upper 5 inches is yellowish-

brown, friable sandy clay loam. The next 8 inches is
yellowish-brown, firm clay loam. The next 12 inches is
yellowish-brown, firm sandy clay loam that is mottled
with gray and strong brown. The lower 10 inches is gray,
firm sandy clay loam that is mottled with pale brown and
strong brown. The substratum begins at a depth of about
44 inches, and continues to a depth of about 96 inches
or more. It is gray, friable fine sandy loam that has lenses
and thin strata of clay loam and clay, and is mottled
with yellowish brown.

Altavista soils are medium acid to strongly acid ex-
cept where they have been limed for farming purposes.
They have moderate organic-matter content and moder-
ate natural fertility. Permesbility is moderate in the
subsoil and available moisture capacity is moderate to
high. The seasonal high water table is at a depth of
214 to 3Y, feet during wet periods, and persists for sig-
nificant lengths of time.

Representative profile of Altavista fine sandy loam, 0
to 2 percent slopes, in a field 800 yards sest of Route
631, one-quarter mile northwest of junction of Route 631
and Route 601, in King George County:

Ap—0 to 9 inches, grayish-brown (2.5Y 5/2) fine sandy
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; many very
fine and fine roots; a few, fine, rounded quartz
pebbles; strongly acid; clear, smooth boundary.

B1t—9 to 14 inches, yellowish-brown (10YR 5/6) sandy
clay loam; weak, medium, subangular blocky strue-
ture; friable, slightly sticky and slightly plastic;
common, very fine and fine roots; a few, very fine,
tubular pores; a few, thin, patchy clay films; a
few, fine, rounded quartz pebbles; common fine
flakes of mieca; medium acid; clear, smooth bound-
ary.

B21t—14 to 22 inches, yellowish-brown (10YR 5/6) clay
loam; moderate, medium, subangular blocky struc-
ture; firm, sticky and plastic; common very fine
and fine roots; a few, very fine, tubular pores; thin
patchy clay films; few, fine, rounded quartz peb-
bles; common fine flakes of mica; medium acid;
clear, smooth boundary.

B22t—22 to 34 inches, yellowish-brown (10YR 5/6) sandy
clay loam; common, medium, distinct, gray (10YR
6/1) mottles and a few, fine, faint, strong-brown
(7.5YR 5/6) mottles; moderate, medium, subangu-
lar blocky structure; firm, sticky and plastic; a
few very fine and fine roots; common, very fine,
tubular pores; a few, thin, patchy clay films; a few,
fine, rounded quartz pebbles; common fine flakes of
mica; strongly acid; clear, smooth boundary.

B3tg—34 to 44 inches, gray (10YR 6/1) sandy clay loam;
many, coarse, distinet, pale-brown (10YR 6/3) mot-
tles and a few, fine, distinet, strong-brown (7.5YR
5/6) mottles; weak, medium, subangular blocky
structure; firm, slightly sticky and slightly plastic;
a few very fine roots; few, very fine, tubular pores:
a few, thin, patchy, pale-brown (10YR 6/3) clay
films; a few, fine, rounded quartz pebbles; com-
mon fine flakes of mica; strongly acid; gradual,
smooth boundary.

Cg—44 to 96 inches, gray (10YR 6/1) fine sandy loam:
common, fine, distinct, yellowish-brown (10YR 5/6)
mottles; massive; friable, slightly sticky and slightly
plastic; lenses and thin strata of gray (10YR 5/1)
clay loam and clay; common fine flakes of mica:
strongly acid.

The solum ranges from 42 to 52 inches in thickness. Tn
many places fine rounded pebbles make up less than 1 per-
cent to & percent, by volume, of the solum. The A horizon
has hues of 2.5Y and 10YR, values of 4 and 5, and chromas
of 2 to 4. It is commonly fine sandy loam, but it ranges
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to sandy loam and loam, The Bt horizon, above a depth
of 30 to 36 inches, has hues of 10YR, values of 4 and 5,
and chromas of 4 to 8. Below a depth of 80 to 36 inches
it has hues of 10YR and 2.5Y, values of 4 to 6, and chromas
of 1 and 2. In places it has yellowish-brown, strong-brown,
and pale-brown mottles. The Bt horizon is commonly sandy
clay loam or clay loam. The C horizon is gray, and it con-
tains mottles of yellowish brown, strong brown, or pale
brown. It commonly is fine sandy loam, but it ranges from
sand to sandy clay loam, and it includes strata of clay
loam and clay.

Altavista soils commonly are near Augusta, Roanoke, and
Wickham soils. They lack the gray mottles in the upper
part of the subsoil that are characteristic of Augusta soils.
They are better drained and are less clayey in the solum
than Roanoke soils, and are not so well drained as Wick-
ham soils.

Altavista fine sandy loam, 0 to 2 percent slopes
[AfA).—This soil is on broad terraces. It has the profile
described as representative of the Altavista series.

Included with this soil in mapping were a few small
areas of Augusta, Dogue, and Wickham soils.

This soil has a seasonal high water table at a depth of
214 to 314 feet, and artificial drainage is needed if the
soil is cultivated. Much of the acreage is used for farm-
ing. If this soil is adequately drained, limed, and fer-
tilized, it is well suited to most locally grown crops.
If alfalfa is grown, it generally is not long lived, because
this soil is excessively wet in winter and early in spring.
Capability unit ITw-1; woodland suitability group 6.

Altavista fine sandy loam, 2 to 6 percent slopes
(AfB).—This soil is on terraces. It has a profile similar to
the one described as representative of the Altavista series,
except that in places its snrface layer is slightly thinner.

Included with this soil in mapping were a few small
areas of Dogue and Wickham soils.

Runoff is slow to medium on this soil, and erosion is a
moderate hazard where the soil is clean tilled or exposed.
This soil has a seasonal high water table at a depth of
214 to 314 feet, and artificial drainage is beneficial if the
soil is cultivated. If this soil is adequately drained, limed,
and fertilized, it is well suited to most locally grown
crops. If alfalfa is grown, it generally is not long lived,
because wetness is excessive in winter and early in spring.
Capability unit ITe—4; woodland suitability group 6.

Altavista fine sandy loam, 6 to 10 percent slopes,
eroded (AfC2).—This soil is on terraces. The surface layer
generally is 6 or 7 inches thick, but in places it is 5 to
10 inches thick. Also, in places the subsoil is somewhat
less gray than that in the profile described as representa-
tive of the Altavista series, but the two profiles other-
wise are similar. o

Included with this soil in mapping were some small
areas of Wickham soil, a few small areas that have a
clayey subsoil, and a few areas that have a gravelly
subsoil,

Runoff is medium on this soil, and further erosion is
a severe hazard if this soil is cultivated or is exposed.
The seasonal high water table is at a depth of 214 to 314
feet, and small seeps occur on the lower slopes. If this
soil is cultivated, artificial drainage is sometimes bene-
ficial, especially on the lower slopes. If this soil is ade-
quately drained, limed, and fertilized, it is suited to most
locally grown crops. Capability unit ITTe-2; woodland
suitability group 6.

Appling Series

The Appling series consists of deep, well-drained, gently
sloping to strongly sloping soils on the Piedmont up-
lands. These soils formed in material weathered from
granite and gneiss. The native vegetation is largely mixed
oaks and hickory, but stands of Virginia pine are on
farmland that is reverting to woodland. Large areas of
these soils are wooded, and small areas are used for gen-
eral farming. o

In a representative profile the surface layer is grayish-
brown fine sandy loam about 9 inches thick. The subsoil
is about 37 inches thick. The upper 7 inches is strong-
brown, friable clay loam. The next 22 inches is firm,
yellowish-red clay. The lower 8 inches is friable clay loam
that is mottled with yellowish red and strong brown.
The substratum begins at a depth of about 46 inches and
extends to a depth of 106 inches or more. It is friable
fine sandy loam in the upper part and very strongly
weathered granite at a depth of about 64 inches. It is
yellowish red, brown, strong brown, reddish yellow, and
white.

Appling soils have a strongly acid to very strongly
acid subsoil. They are low in organic-matter content and
natural fertility. Permeability is moderate in the sub-
soil, and available moisture capacity is moderate.

Representative profile of Appling fine sandy loam, 2
to 6 percent slopes, in a stand of young Virginia pine, 10
yards east of Route 654, one-half mile south of Route
655, in Stafford County :

Ap—O0 to 9 inches, grayish-brown (10YR 5/2) fine sand_y
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; common
very fine, fine, and medium roots; a few fine flakes
of mica; strongly acid; clear, smooth boundary.

B1t—9 to 16 inches, strong-brown (7.5YR 5/6) clay loam ;
weak, medium, subangular blocky structure; fri-
able, slightly sticky and slightly plastic; common
very fine, fine, and medium roots; a few, very
fing, tubular pores; a few, thin, patchy clay films;
a few fine flakes of mica; a few, fine, angular
quartz pebbles; very strongly acid; clear, smooth
boundary.

B21t—16 to 28 inches, yellowish-red (5YR 4/6) clay; mod-
erate, fine, subangular blocky structure; firm, sticky
and plastic; a few very fine and fine roots; a few,
very fine, tubular pores; thin continuous clay films;
few fine flakes of mica; a few, fine, angular quartz
pebbles; very strongly acid; clear, smooth boundary.

B22t—28 to 38 inches, yellowish-red (5YR 4/6) clay; mod-

‘ erate, fine, angular blocky structure; firm, sticky
and plastic; a few very fine and fine roots; a few,
very fine, tubular pores; thin, continuous clay films;
a few fine flakes of mieca; a few, fine, angular
quartz pebbles; very strongly acid; gradual, smooth
boundary.

B3t—38 to 46 inches, mottled yellowish-red (5YR 5/6) and
strong-brown (7.5YR 5/6) clay loam; weak, medi-
um, subangular blocky structure; friable, sticky
and plastic; a few very fine and fine roots; a few,
fine, tubular pores; thin patchy clay films: com-
mon ‘fine flakes of mica; common, fine, angular
quartz pebbles; very strongly acid; gradual, smooth
boundary.

to 64 inches, mottled yellowish-red (5YR 5/8),

strong-brown (7.5YR 5/6), and reddish-yellow (7.5

YR 6/6) fine sandy loam; rock-controlled structure:

friable, slightly sticky and slightly plastic: com-

mon fine flakes of mica; many, fine, angular quartz
pebbles; very strongly acid; diffuse, wavy boundary.

C1—46
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C2—64 to 106 inches, very strongly weathered granite of
brown, pale brown, and white; common fine flakes
of mica ; very strongly acid.

The solum ranges from 42 to 52 inches in thickness.
Depth to bedrock is more than 5 feet. In many places fine
to medium pebbles make up less than 1 percent to about
5 percent, by volume, of the solum. The A horizon has hues
of 10YR, values of 4 and 5, and chromas of 2 to 4. It
commonly is fine sandy loam, but it ranges from sandy
loam and gravelly fine sandy loam to clay loam where
the soil is severely eroded. The Bt horizon has hues of
5YR or 7.5YR, values of 4 to 6, and chromas of 6 to 8
It is clay or heavy clay loam. The C horizon is sandy
loam and fine sandy loam to clay loam. It is mottled with
vellowish red, strong brown, and brown.

Appling soils commonly are near Ashlar, Cecil, and Colfax
soils. They have more clay in the subsoil and have a thicker
solum than Ashlar soils. They lack the red subsoil of the Cecil
soils. Appling soils are better drained than Colfax soils and
Iack the fragipan typical of those soils.

Appling fine sandy loam, 2 to 6 percent slopes
{AIB).—This soil is on ridges. It has the profile described
as representative of the Appling series.

Included with this soil 1n mapping were a few small
areas of Caroline, Cecil, Colfax, and Nason soils. Also
included were small aveas where a thin, fluvial overlay
has added fine, rounded; quartz pebbles to the surface
layer.

Runoft is medimm on this soil. Erosion is a moderate
hazard where the soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is well suited
to most locally grown crops. Capability unit ITe-1;
woodland suitability group 1.

Appling fine sandy loam, 6 to 15 percent slopes,
eroded (AiC2.—This soil is on narrow ridges and side
slopes. The surface layer generally is 5 to 6 inches thick,
and in a few places it ranges from 4 to 8 inches in
thickness, but the profile otherwise is similar to the one
described as representative of the Appling series.

Included with this soil in mapping were some small
areas of Ashlar, Cecil, Cullen, and Nason soils. Also
included were a few small areas of Appling soils that
have a clay loam surface layer. In a few places small out-
crops of granite or gneiss are on lower slopes of this
mapping unit. )

Runoff is medium to rapid on this soil. Further erosion
is a severe hazard if this soil is clean tilled or is exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit ITIe-1;
woodland suitability group 1.

Appling gravelly fine sandy loam, 2 to 6 percent
slopes [AnB).—This soil is on ridges. The surface layer is
a thin fluvial fine sandy loam overlay that is 15 to 35
percent fine, rounded, quartz pebbles, but the profile
otherwise is similar to the one described as representative
of the Appling series.

Included with this soil in mapping were a few small
areas of Ceeil and Cullen soils, and a few small areas of
soils that have a gravelly clay loam subsoil.

Runoff is slow to medium on this soil. Froslon is a
moderate hazard if this soil is clean tilled or is exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit ITe-1;
woodland suitability group 1.

Appling gravelly fine sandy loam, 6 to 10 percent
slopes, eroded (AnC2).—This soil is on side slopes. The

surface layer generally is about 6 inches thick, but in
places it ranges from 4 to 8 inches in thickness. The
surface layer is a thin fluvial fine sandy loam overlay
that is 20 to 35 percent fine, rounded, quartz pebbles, but
the profile otherwise is similar to the one described as
representative of the Appling series.

Included with this soil in mapping were a few small
areas of Cecil and Cullen soils, and a few small areas of
soils that have a gravelly clay loam subsoil.

Runoff is medium on this soil. Further erosion is a
moderate hazard if this soil is clean tilled or is exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit IIle-1;
woodland suitability group 1.

Appling clay loam, 6 to 15 percent slopes, severely
eroded (ApC3).—This soil is on the sides of narrow ridges.
The surface layer is a mixture of material from the
remaining surface layer and the subsoil. Also, in places
the soil profile is thinner than the one described as vep-
vesentative of the Appling series, but the two profiles
otherwise are similar.

Included with this soil in mapping were a few small
eroded areas of Cecil and Nason soils and some small
areas of Ashlar soil.

Runoff is medium to rapid on this soil. Further erosion
is a severe hazavd if this soil is clean tilled or is exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Because erosion is a severe
hazavd, this soil is better suited to close-growing crops,
pasture, and woodland than to cultivated crops. Capabil-
ity unit IVe-2; woodland suitability group 11.

Ashlar Series

The Ashlar series consists of moderately deep, well-
drained to excessively drained, sloping to steep soils on
the Piedmont uplands. These soils formed in material
weathered from granite and gneiss. The native vegeta-
tion is largely oaks, hickory, and yellow-poplar. Most of
the acreage of these soils is wooded.

In a representative profile about 2 inches of partly
decayed organic material overlies a surface layer of fine
sandy loam about 9 inches thick. The surface layer is
very dark grayish brown in the upper 5 inches and dark
brown in the lower 4 inches. The subsoil is yellowish-
brown, friable fine sandy loam about 9 inches thick. The
substratum begins at a depth of about 18 inches and ex-
tends to a depth of about 30 inches. It is yellowish-brown,
friable gravelly fine sandy loam. Weathered granite
gneiss is at a depth of about 30 inches.

Ashlar soils are strongly acid to very strongly acid.
They are low in natural fertility and organic-matter con-
tent. Permeability is moderately rapid, and available
moisture capacity is low.

Representative profile of Ashlar fine sandy loam, 15 to
95 percent slopes, in a wooded area 100 yards south of
Route 663, 1 mile southwest of Route 655, in southwestern
Stafford County:

01—2 inches to, 0, dark grayish-brown partly decayed leaves,
twigs, and fine roots.

A11—-0 to 5 inches, very dark grayish-brown (10YR 3/2)
fine sandy loam; moderate, fine, granular structure;



STAFFORD AND KING GEORGE COUNTIES, VIRGINIA 13

very friable, nonsticky and nonplastic; many very
fine, fine, and medium roots; common fine flakes
of mica; strongly acid; clear, wavy boundary.
to 9 inches, dark-brown (10YR 4/3) fine sandy
loam; weak, fine, granular structure; friable,
slightly sticky and slightly plastic; common very
fine, fine, and medium roots; a few, very fine, tubu-
lar pores; common fine flakes of mica ; very strongly
acid; clear, wavy boundary.

B—9 to 18 inches, yellowish-brown (10YR 5/4) fine sandy
loam; weak, medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; com-
mon very fine and fine roots; a few, fine and medi-
um, tubular pores; common fine flakes of mica:
strongly acid; clear, wavy boundary.

C—18 to 30 inches, yellowish-brown (10YR 5/4) gravelly
fine sandy loam; rock-controlled structure; friable,
slightly sticky and slightly plastic; a few, very
fine, fine, and medium roots; common fine flakes
of mica; very strongly acid; gradual, irregular
boundary.

R—30 inches, weathered granite gneiss.

Depth to bedrock ranges from 24 to 40 inches. The A
horizon has hues of 10YR, values of 3 to 5, and chromas
of 2 to 4. It commonly is fine sandy loam, but it ranges
to sandy loam and gravelly sandy loam. The B horizon
has hues of 10YR and T7.5YR, values of 4 and 5, and
chromas of 4 to 6. It commonly is fine sandy loam, but
ranges to sandy loam and gravelly sandy loam. The C
horizon is strongly weathered granite or gneiss that has a
rack-controlled structure and is gravelly fine sandy loam or
gravelly sandy loam.

Ashlar soils commonly are near Appling, Cecil, and
Manor soils. Ashlar soils are coarser texftured in the sub-
soil. and they have a thinner solum than Appling and
Cecil soils. Ashlar soils contain less silt in the solum than
soils in the Manor series, and they contain much less mica
than those soils.

Ashlar fine sandy loam, 6 to 15 percent slopes (AsD).—
The profile of this soil is similar to the one described
as representative of the Ashlar series.

Included with this soil in mapping were a few small
areas of Appling and Manor soils. Also included were
small areas of a similar soil that has a thin layer of loam
or clay loam on top of the weathered rock, and also small
areas of a similar soil that has a gravelly profile.

Runoft is rapid on this soil, and erosion is a very
severe hazard if this soil is clean tilled or is exposed. This
soil is somewhat droughty during the growing season. It
has a limited suitability for most locally grown crops
because of low available moisture capacity, droughtiness,
and shallowness to rock. Capability unit IVe-3; wood-
land suitability group 7. :

Ashlar fine sandy loam, 15 to 25 percent slopes
{AsE).—This soil has the profile described as representative
of the Ashlar series.

Included with this soil in mapping were a few small
areas of Manor and Watt soils, Also included were small
areas of a similar soil that has a thin layer of loam or
clay loam on top of the weathered rock, small areas of
similar soils in coves that have a thicker profile than
this soil, and small gullied areas.

Runoff is rapid on this soil, and erosion is a very severe
hazard where the soil is exposed. This soil is droughty
during the growing season because runoff is rapid, avail-
able moisture capacity is low, and depth to rock is 24 to
40 inches. This soil is suited to drought-resistant pasture
and woodland. Capability. unit VIe-2; woodland suit-
ability group 7.

Ashlar fine sandy loam, 25 to 35 percent slopes (AsF).—
The profile of this soil is similar to the one described as
representative of the Ashlar series.

Included with this soil in mapping were small areas
of gravelly soil and small areas where weathered rock is
only a few inches below the soil surface. Also included
on the lower slopes are small areas of rock outcrops and,
in coves, small areas of similar soils that are deeper than
this soil.

Erosion is a very severe hazard if this soil is exposed.
This soil is droughty during the growing season because
runoff is very rapid, available moisture capacity is low,
and depth to rock is 24 to 40 inches. It is better suited
to woodland than to pasture. Capability unit VIe-1;
woodland suitability group 7.

Atlee Series

The Atlee series consists of moderately well drained,
nearly level and gently sloping soils on the Coastal Plain
uplands. These soils formed in loamy and clayey Coastal
Plain sediment. Atlee soils have a weak fragipan at a
depth of 22 to 82 inches. The native vegetation is largely
oaks and hickory, but stands of Virginia pine and lob-
lolly pine are on farmland that is reverting to wood-
land. Most of the acreage of these soils is woodland,
but small areas are used for general farming and rural
homesites.

In a representative profile about 2 inches of partly
decayed organic material overlies a plow layer of brown
silt loam about 8 inches thick. The subsoil is about 50
inches thick. The upper 5 inches is friable, yellowish-
brown heavy silt loam. The next 11 inches is firm, yellow-
ish-brown heavy silt loam. The fragipan layer is 25
inches of yellowish-brown heavy silt loam that has gray
and light brownish-gray mottles. This layer is brittle
and compact. The next 9 inches is yellowish-brown firm
clay loam that is mottled with light brownish gray and
yellowish red. The substratum begins at a depth of 58
inches and extends to a depth of 96 inches or more. It
is very firm clay that is mottled with light brownish
gray, strong brown, and red.

Atlee soils have a strongly acid to very strongly acid
subsoil. They are low in organic-matter content and fer-
tility. The subsoil above the fragipan is moderately
permeable, but the fragipan layer is slowly permeable.
Available moisture capacity is moderate to low. A perched
water table oceurs above the fragipan during wet periods.

Representative profile of Atlee silt loam, 2 to 6 per-
cent slopes, 20 yards northeast of the junction of Routes
3 and 647, in King George County:

02—2 inches to 0, very dark brown, partly decayed leaves,
twigs, and fine roots.

Ap—0 to 8 inches, brown (10YR 5/3) silt loam; moderate,
fine, granular structure; friable, slightly sticky and
slightly plastic; many fine, medium, and coarse
roots; strongly acid; clear, smooth boundary.

B1t—S8 to 13 inches, yellowish-brown (10YR 5/4) heavy silt
loam; weak, medium, subangular blocky structure;
friable, sticky and plastic; common fine, medium, and
coarse roots; common, very fine and fine, tubular

pores; a few, thin, patchy clay films; very strongly
acid; clear, smooth boundary.
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B2t—13 to 24 inches, yellowish-brown (10YR 5/6) heavy silt
loam; moderate, fine, subangular blocky structure;
firm, sticky and plastic; common fine, medium, and
coarse roots; common, very fine and fine, tubular
pores; thin patchy clay films; very strongly acid;
abrupt,. smooth boundary.

Bx—24 to 49 inches, yellowish-brown (10YR 5/6) heavy silt
loam ; many, fine, distinct, gray (10YR 6/1) and light
brownish-gray (10YR 6/2) mottles; compound, very
coarse, prismatic and weak, medium, platy struc-
ture; gray silt loam coatings on prism faces; firm,
brittle, and compact in place; sticky and plastic;
a few fine roots oriented along ped surfaces; a few,
fine, tubular and vesicular pores; thin, continuous,
yellowish-brown (10YR 5/6) clay films; very strongly
acid; gradual, smooth boundary.

133t—49 to 58 inches, yellowish-brown (10YR 5/6) clay loam;
many, fine, distinet, light brownish-gray (10YR 6/2)
and yellowish-red (5YR 5/8) mottles; weak, medium,
subangular blocky structure; firm, sticky and plas-
tic; a few, fine, tubular pores; a few, thin, patchy
clay films; very strongly acid; gradual, smooth
bhoundary.

C—58 to 96 inches, mottled light brownish-gray (2.5Y 6/2),
strong-brown (7.5YR 5/8), and red (2.5YR 5/8) clay ;
massive ; very firm, very sticky and very plastic; very
strongly acid.

The solum ranges from 48 to 68 inches in thickness. In places
fine rounded pebbles make up less than 1 percent to about 4
percent, by volume, of the solum. The fragipan commonly
occurs at a depth of 22 to 32 inches. The A horizon has
hues of 10YR, values of 4 and 5, and chromas of 2 to 4. It
is commonly silt loam, but ranges to loam. The Bt horizon
above the fragipan has hues of 10YR and 7.5YR, values of 4
and 5, and chromas of 4 to 8. It commonly is heavy silt loam
to heavy loam. The Bx horizon has hues of 10YR and 7.5 YR,
values of 5 and 6, and chromas of 4 to 6. It commonly is
heavy silt loam or heavy loam. The C horizon commonly is
stratified clay, clay loam, and sandy clay.

Atlee soils commonly are near Bourne, Caroline, and Sassa-
fras soils. Atlee soils have a less strongly developed fragipan
than Bourne soilg, and they have less sand in the solum. They
are less well drained than Caroline and Sassafras soils, and
they have a fragipan, which the Caroline and Sassafras
soils lack.

Atlee silt loam, 0 to 2 percent slopes (AtA).—This soil
is on broad ridges. In places, its surface layer is slightly
thicker than that in the profile described as representa-
tive of the Atlee series, but the two profiles otherwise
are similar.

Included with this soil in mapping were a few small
areas of Bourne and Craven soils.

Runoff is slow on this soil. This soil has a seasonal
high water table at a depth of 134 to 214 feet, and
artificial drainage is beneficial if the soil is cultivated.
It is somewhat droughty during the growing season
because of a fragipan in the subsoil and moderate to
low available moisture capacity. If this soil is adequately
drained, limed, and fertilized, it has a limited suitability
for most locally grown crops, except alfalfa. Capability
unit ITTw-3; woodland suitability group 8.

Atlee silt loam, 2 to 6 percent slopes {AtB).—This soil
is on broad ridges. It has the profile described as repre-
sentative of the Atlee series.

Included with this soil in mapping were a few small
areas of Bourne, Caroline, and Craven soils. Also included
were a few small areas of Atlee soil having slopes of
6 to 10 percent.

Runoft is slow to medium, and the hazard of erosion is
severe if this soil is clean tilled or exposed. This soil has
a scasonal high water table at a depth of 114 to 214 feet,
and artificial drainage is beneficial if the soil is cul-
tivated. It is somewhat droughty during the growing sea-
son because of a fragipan in the subsoil and moderate to
low available moisture capacity. If this soil is adequately
drained, limed, and fertilized, it has a limited suitability
for most locally grown crops, except alfalfa. Capability
unit ITTe-5; woodland suitability group 8.

Augusta Series

The Augusta series consists of deep, somewhat poorly
drained, nearly level soils. These soils formed in loamy
alluvium, mostly on the terraces along the Rappahannock
River. The native vegetation is largely a mixture of
oaks, hickory, yellow-poplar, elm, maple, and gum.
Stands of Virginia pine, loblolly pine, and gum are on
farmland that is reverting to woodland. Most of the areas
of these soils are in woodland.

In a representative profile about 114 inches of partly
decayed organic material overlies a loam surface layer
about 9 inches thick. The upper 2 inches of the surface
layer is dark grayish brown and the lower 7 inches is
light olive brown. The subsoil is 36 inches thick. The
upper 4 inches is vellowish-brown, firm clay loam that
is mottled with light brownish gray. The next 5 inches
ig firm yellowish-brown and gray clay loam that is mot-
tled with brown. The next 7 inches is firm gray clay loam
that is mottled with pale brown and strong brown. The
lower 20 inches is gray sandy clay loam that is mottled
with yellowish brown. The substratum is at a depth of 45
inches and extends to 102 inches or more. It consists of
gray stratified fine sandy loam and loamy fine sand.

Augusta soils are strongly acid throughout the profile.
They are low to moderate in organic-matter content and
low in natural fertility. Permeability is moderate in the
subsoil, and the available moisture capacity is moderate
to high. The seasonal high water table is at a depth of
1 to 114 feet in winter and in spring.

Representative profile of Augusta loam, 200 yards east
of Route 631, one-half mile northwest of the junction of
Route 631 and Route 601, in King George County:

02114 inches to 0, very dark brown, partly decayed leaves,
twigs, and fine roots.

Apl—0 to 2 inches, dark grayish-brown (2.5Y 4/2) loam;
moderate, fine, granular structure; very friable;
slightly sticky and slightly plastic; many very fine
and fine roots; strongly acid; clear, smooth boundary.

Ap2—2 to 9 inches, light olive-brown (2.5Y 5/4) loam; weak,
fine, suhangular blocky structure; friable, slightly
sticky and slightly plastic; common very fine, fine,
and medium roots; strongly acid; clear, smooth
boundary.

B1t—9 to 138 inches, yellowish-brown (10YR 5/4) clay loam;
common, fine, distinct, light brownish-gray (10YR
6/2) coatings on ped surfaces; weak, medium, sub-
angular blocky structure; firm, slightly sticky and
plastic; common very fine, fine, and medium roots;
a few, very fine and fine, tubular pores; a few,
thin, patchy clay films; strongly acid; clear, smooth
boundary.

B21t--13 to 18 inches, mottled yellowish-brown (10YR 5/4),
gray (10YR 6/1), and brown (7.5YR 4/4) clay
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loam; firm, sticky and plastic; common very fine,
fine, and medium roots; a few, very fine and fine,
tubular pores; thin, patchy clay films; strongly
acid; clear, smooth boundary.

B22tg—18 to 25 inches, mottled gray (10YR 5/1), pale-brown
(10YR 6/3), and strong-brown (7.5YR 5/6) clay
loam ; wealk, medium, angular blocky structure; firm,
sticky and plastic; a few fine roots; a few, fine,
tubular pores; thin, patehy clay films; strongly
acid; clear, smooth boundary.

B3tg—25 to 45 inches, gray (10YR 6/1) sandy clay loam;
common, medium, distinct, yellowish-brown (10YR 5/4
and 10YR 5/6) mottles; weak, medium, subangular
blocky structure; firm, sticky and plastic; a few
fine roots; few, fine, tubular pores; a few, thin,
patchy clay films; strongly acid; gradual, smooth
boundary.

Clg—45 to 80 inches, gray (N 6/1) fine sandy loam ; massive;
friable, slightly sticky and slightly plastic; strongly
acid ; clear, smooth boundary.

C2g—80 to 102 inches, gray (10YR 6/1) loamy fine sand;
single grain; very friable, nonsticky and nonplastic;
strongly acid.

The solum ranges from 40 to 56 inches in thickness. In
places fine rounded pebbles make up less than 1 percent to 5
percent, by volume, of the solum. The Ap horizon has hues of
2.5Y and 10YR, values of 4 and 5, and chromas of 2 to 4. It
is commonly loam, but it ranges to fine sandy loam and sandy
loam. The B1t horizon has hues of 10YR, values of 4 and 5,
and chromas of 4 to 8. Light brownish-gray coatings occur on
ped surfaces. The upper Bt horizon is mottled with yellowish
brown (10YR 5/4, 5/G, 5/8), gray (10YR 5/1, 6/1), brown
(7.5YR 4/4), and strong brown (7.5YR 5/6, 5/8). Lower
B2t and B3t horizons are in hues of 10YR and 7.5YR with
values of 4 to 6 and chromas of 1 to 6. The Bt horizon is
clay loam or sandy clay loam. The C horizon is fine sandy
loam, loamy sand, or sand and gravel with layers of silty
and clayey material.

Augusta soils commonly are near Altavista, Roanoke,
Wahee, and Wickham soils. They are less well drained than
the Altavista soils and are grayer in the upper Bt horizon.
They are not so poorly drained as the Roanoke soils and have
a less clayey subsoil. Augusta soils have a less clayey
subsoil than the Wahee soils, and they are not so well drained
as the Wickham soils.

Augusta loam (Au).—This is the only Augusta soil
mapped in the survey area. It is on broad terraces.
Slopes are 0 to 2 percent.

Included with this soil in mapping were small arveas
of Altavista, Roanoke, and Wahee soils.

Runoft is slow on this soil. A seasonal high water table
is at a depth of 1 to 114 feet, and artificial drainage
is needed if this soil is cultivated. In places drainage
outlets are difficult to locate in this soil. If this soil is
adequately drained, limed, and fertilized, it is suited to
most locally grown crops, except alfalfa. Alfalfa is
usually short lived because this soil is excessively wet
in winter, in spring, and early in summer. Capability unit
IITw-2; woodland suitability group 6.

Aura Series

The Aura series consists of deep, well-drained, gently
sloping to steep soils of the Coastal Plain uplands. These
soils formed in stratified gravelly and loamy sediment.
The native vegetation is largely oaks, hickory, and yellow-
poplar, but stands of Virginia pine are on farmland that
is reverting to woodland. Most of the acreage of these

soils is in woodland, but small areas are used for general
farming, as homesites, and for urban development.

In a representative profile the surface layer is gravelly
fine sandy loam about 12 inches thick. The upper 4 inches
is dark grayish brown and the lower 8 inches is pale
brown. The subsoil is 72 inches thick. The upper 6 inches
is firm, strong-brown gravelly sandy clay loam. The next
10 inches is firm, yellowish-red gravelly sandy clay loam
that is mottled with strong brown and red. The next 14
inches is firm, gravelly sandy clay loam mixed with
strong brown, yellowish red, and red. The lower 42 inches
is gravelly sandy loam mixed with yellowish brown,
strong brown, and yellowish red. The substratum begins
at a depth of about 84 inches and extends to a depth
of 144 inches or more. It consists of gravelly, sandy, and
loamy material having thin layers of clayey material.

Aura soils have a strongly acid to very strongly acid
subsoil, and they are low in organic-matter content and
in natural fertility. Permeability is moderate in the sub-
soil, and available moisture capacity is moderate.

Representative profile of Aura gravelly fine sandy
loam, 2 to 6 percent slopes, 200 yards north of a restau-
rant on U.S. Highway No. 1, about 50 yards west of the
highway, in Stafford County:

Al—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly
fine sandy loam; moderate, fine, granular structure;
very friable, slightly sticky and slightly plastic;
many very fine and fine roots; 20 to 35 percent
gravel; very strongly acid; clear, smooth boundary.

A2—4 to 12 inches, pale-brown (10YR 6/3) gravelly fine
sandy loam; weak, fine, granular structure; friable,
slightly sticky and slightly plastic; many very fine
and tine roots; a few, fine, tubular pores; 20 to 35
percent gravel; strongly acid; clear, smooth bound-
ary.

B21t—12 to 18 inches, strong-brown (7.5YR 5/6) gravelly
sandy clay loam; weak, medium, subangular blocky
structure; firm, sticky and slightly plastic; a few
very fine and fine roots; a few, fine, tubular and
interstitial pores; 20 to 35 percent gravel; a few,
thin, patchy clay films; strongly acid; clear, smooth
boundary.

B22t-—18 to 28 inches, yellowish-red (5YR 4/6) gravelly
sandy clay loam; common, coarse, distinct, strong-
brown (7.5YR 5/8) and red (2.5YR 4/6) mottles;
weak, medium, subangular blocky structure; firm,
slightly sticky and slightly plastic; a few very fine
and fine roots; 20 to 35 percent gravel; a few,
fine, tubular and interstitial pores: thin, patchy clay
films ; strongly acid; clear, smooth boundary.

B23t—28 to 42 inches, mottled strong-brown (7.5YR 5/8),
vellowish-red (5YR 5/6), and red (2.5YR 4/6) grav-
elly sandy clay loam; weak, medium, subangular
blocky structure to massive; firm, slightly sticky
and slightly plastic; a few fine roots; a few, fine,
tubular and interstitial pores; 20 to 85 percent
gravel; a few, thin, patchy, yellowish-red (5YR 4/6)
and brown (7.5YR 4/4) clay films; very strongly
acid; gradual, smooth boundary.

B3—42 to 84 inches, mottled yellowish-brown (10YR 5/6),
strong-brown (7.5YR 5/6), and yellowish-red (5YR
4/6) gravelly sandy loam; weak, coarse, subangular
blocky structure to massive; friable, nonsticky and
nonplastic; a few, fine, tubular pores; 20 to 385
percent gravel; a few, thin, patchy clay films; very
strongly acid; gradual, wavy boundary.

C—84 to 144 inches, gravelly, sandy, and loamy material,
lenses and thin layers of clay; brown, strong brown,
yellowish red, red, and gray; very strongly acid.
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The solum ranges from 50 to 96 inches in thickness.
Rounded quartz pebbles make up 20 to 35 percent, by
volume, of the solum. The A horizon has hues of 10YR,
values of 4 to 6, and chromas of 2 to 4. It commonly is
gravelly' fine loam, but ranges to gravelly sandy loam and
gravelly loam, The Bt horizon has hues of 2.5YR thru 10YR,
values of 4 to 6, and chromas of 6 to 8 The B3 horizon ranges
from gravelly sandy loam to gravelly sandy clay loam.

Aura soils commonly are near Caroline, Galestown, and Sas-
safras soils. Anura soils have a less clayey subsoil and contain
more gravel throughout the profile than the Caroline soils.
They have a thicker solum than the Galestown and Sassafras
soils, and they have more gravel in the surface layer and in
the subsoil.

Aura gravelly fine sandy loam, 2 to 6 percent slopes
{AvB).—This soil is on ridges. It has the profile described
as representative of the Aura series.

Tneluded with this seil in mapping were small areas
of Bourne, Caroline, Galestown, and Sassafras soils. Also
included were small areas of soils that have more than
35 percent gravel in the surface layer, or in the subsoil,
or 1n hoth.

Runoft is medium on this soil, and erosion is a mod-
erate hazard if this soil is clean tilled or exposed. Be-
cause the surface layer contains gravel, damage to equip-
ment is possible. The surface layer tends to be droughty.
Tf this soil is Jimed and fertilized, it is suited to most
locally grown crops. Capability unit IIs-1; woodland
suitability group 10.

Aura gravelly fine sandy loam, 6 to 10 percent slopes,
eroded (AvC2).—This soil is on narrow ridges and side
slopes. The surface layer generally is 6 to 8 inches thick,
but in a few places it ranges from 4 to 10 inches in
thickness. The profile otherwise is similar to the one
described as representative of the Aura series.

Included with this soil in mapping were some small
areas of Caroline, Galestown, and Sassafras soils. Also
included were small areas of soils that have more than
35 percent gravel in the surface layer, in the subsoil, or
in both.

Runoff is rapid on this soil. Erosion is a severe hazard
if this soil is clean tilled or exposed. Because the surface
layer contains gravel, damage to equipment is possible.
Gravel in the surface layer causes droughtiness. If this
soil is adequately limed and fertilized, it is suited to most
locally grown crops. Capability unit ITTe-2; woodland
suitability group 10.

Aura gravelly fine sandy loam, 10 to 18 percent
slopes, eroded (AvD2.—The surface layer of this soil
generally is 5 to 6 inches thick, but in a few places it
ranges from 4 to 8 inches in thickness. The profile other-
wise is similar to the one described as representative of
the Aura series.

Included with this soil in mapping were some small
areas of Caroline, Galestown, and Sassafras soils. Also
included were some small areas of soils that have more
than 35 percent gravel in the surface layer and in the
subsoil, and small areas of soils that have less than 20
percent gravel in the surface layer and in the subsoil.

Runoft is rapid on this soil. Further erosion is a very
severe hazard if this soil is clean tilled or exposed. Be-
cause the surface layer contains gravel, damage to equip-
ment is possible. Gravel in the soil contributes to a
drounghty condition. If this soil is adequately limed and

fertilized, it has a limited suitability for most locally
grown crops. Because erosion is a severe hazard, this so1l
is better suited to close-growing crops, pasture, and wood-
land than to crops. Capability unit IVe-1; woodland
suitability group 10.

Aura gravelly fine sandy loam, 18 to 35 percent
slopes, eroded (AvE2].—The surface layer of this soil gen-
erally is 4 to 6 inches thick, but in a few places it ranges up
to 8 mches in thickness. The profile otherwise is similar to
the one described as representative of the Aura series.

Included with this soil in mapping were some small
areas of Galestown and Sassafras soils. Also included
were small areas of soils that have more than 35 percent
gravel in the surface layer and in the subsoil, small areas
of severely eroded soils, and small aveas of gullied soils.

Runoff is rapid on this soil. Further erosion is a very
severe hazard if this soil is exposed. This soil is better
suited to pasture than to cultivated crops. Capability
unit VIe~1; woodland suitability group 10. )

Aura-Galestown-Sassafras complex, 6 to 15 percent
slopes (AwD).—This soil complex consists of Aura, Gales-
town, and Sassafras soils that are intermingled in such
an intricate pattern that it was not practical to map them
separately. Aura soils make up about 85 percent of this
complex, Galestown soils about 25 percent, Sassafras soils
about 20 percent, and other soils make up the remaining
20 percent.

Included with these soils in mapping were some small
very gravelly areas, some very sandy areas, and a few
areas of Caroline soils.

Runoft is medium on the soils in this complex. FErosion
is a severe hazard if the soils are exposed. These soils
are better suited to pasture than to cnltivated crops. Capa-
bility unit VIe-1; woodland suitability eroup 10.

Aura-Galestown-Sassafras complex, 15 to 30 percent
slopes (AwE).—This complex consists of Aura, Galestown,
and Sassafras soils. Aura soils make up 30 percent of this
complex, Gralestown soils about 25 percent, and Sassafras
soils about 15 percent. Other soils make up the remaining
30 percent.

Included with these soils in mapping were some small
very gravelly areas, some very sandy areas, and a few
small gullied areas. In places, clayey sediment outcrops
along the base of slopes.

Runoff is rapid on the soils in this complex. Erosion
is a very severe hazard if these soils are exposed. This
complex is well suited to pasture and to woodland. Capa-
blity unit VIe-1; woodland suitability group 10,

Bertie Series

The Bertie series consists of deep, somewhat poorly
drained, nearly level to very gently sloping soils in low
aveas. These soils formed in loamy and sandy Coastal
Plain sediment. The native vegetation is largely a mix-
ture of oaks, hickory, yellow-poplar, elm, maple, and
gum, but stands of Virginia pine and loblolly pine are
on farmland that is reverting to woodland. Much of the
acreage of these soils is wooded, but small areas are used
for general farming.

In a representative profile about 2 inches of partly
decayed organic material overlies a surface layer of very
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fine sandy loam about 10 inches thick. The upper 3 inches
is grayish brown, and the lower 7 inches 1s light olive
brown. The subsoil is about 87 inches thick. The upper
15 inches is light olive-brown sandy clay loam that is
mottled with light brownish gray and light gray. The
next 12 inches is firm yellowish-brown clay loam that
is mottled with gray. The lower 10 inches is firm gray
clay loam that is mottled with yellowish brown. The sub-
stratum begins at a depth of about 47 inches. It is gray
loamy fine sand, and it is mottled with yellowish brown.

Bertie soils are very strongly acid to extremely acid.
They are low in organic matter content and low in natural
fertility. Permeability is moderate in the subsoil, and
the available moisture capacity is moderate to high. The
seasonal high water table is at a depth of 1 to 114 feet
in winter and in spring.

Representative profile of Bertie very fine sandy loam,
0 to 3 percent slopes, 200 yards north of the junction of
Routes 624 and 635, 10 yards west of Route 624, in King
George County:

02—2 inches to 0, very dark brown, partly decayed leaves,
twigs, and fine roots.

Al—0 to 3 inches, grayish-brown (2.5Y 5/2) very fine sandy
loam ; moderate, fine, granular structure ; very friable,
slightly sticky and slightly plastic; many fine and
medium roots; very strongly acid; clear, smooth
boundary.

A2—3 to 10 inches, light olive-brown (2.5Y 5/4) very fine
sandy loam ; weak, fine, subangular blocky structure;
friable, slightly sticky and slightly plastic; many fine
and medium roots; a few, very fine, tubular pores;
very strongly acid; clear, smooth boundary.

B1t—10 to 15 inches, light olive-brown (2.5Y 5/4) sandy clay
loam ; common, fine, faint, light brownish-gray (2.5Y
6/2) mottles; weak, medium, subangular blocky
structure ; friable, slightly sticky and slightly plas-
tic; common, fine and medium roots; a few, very
fine and fine, tubular pores; a few, thin, patchy
clay films; very strongly acid; clear, smooth bound-
ary.

B21t—15 to 25 inches. light olive-brown (2.5Y 5/4) sandy
clay loam ; many, medium, distinct, light-gray (10YR
7/1) mottles; weak, fine, subangular blocky strue-
ture; firm, slightly sticky and slightly plastic; com-
mon fine and medium roots; common, fine, tubular
pores; thin patchy clay films; very strongly acid;
clear, smooth boundary.

B22t—-25 to 37 inches, yellowish-brown (10YR 65/6) clay
loam; many, medium, distinct, gray (10YR 6/1)
mottles; moderate, fine, subangular blocky structure;
firm, sticky and plastic; a few fine and medium
roots; common, very fine and fine, tubular pores;
thin patchy clay films; extremely acid; clear, smooth
boundary.

B3g—37 to 47 inches, gray (N 6/1) clay loam; common,
medium, prominent, yellowish-brown (10YR 5/6)
mottles; weak, medium, subangular blocky structure;
firm, sticky and plastic; a few fine and medium roots;
a few, fine, tubunlar pores; extremely acid; clear,
smooth boundary.

IICg—47 to 70 inches, gray (10YR 6/1) loamy fine sand;
common, coarse, distinct, yellowish-brown (10YR
5/8) mottles; single grain; very friable, nonsticky
and nonplastic; a few, fine, rounded quartz pebbles;
very strongly acid.

The solum ranges from 306 to 48 inches in thickness. The A
horizon has hues of 2.5Y and 10YR, values of 4 and 5, and
chromas of 2 to 4. It is commonly very fine sandy loam, but
ranges to loam. The upper 20 to 28 inches of the Bt horizon
has hues of 10YR and 2.5Y, values of 4 to 6, and chromas

of 4 to 8 It has many medium to coarse mottles that have
hues of 10YR, 2.5Y, and 53Y, values of 4 to 7, and chromas of
0 to 2. The B3g horizon commonly is gray and has hues
of 10YR, 5Y, and N, values of 4 to 6, and chromas of 0 to 1.
It is mottled with yellowish brown or strong brown. The
C horizon is loamy fine sand that has thin to thick layers of
loamy material,

Bertie soils commonly are near Bladen, Pooler, and Tetotum
soils. Bertie soils have a less clayey subsoil than the Bladen
and Pooler soils, and they are better drained than the
Rladen soils. Bertie soils are more poorly drained than the
Tetotum soils, and they have gray mottles in the upper
part of the Bt horizon, which the Tetotum soils lack.

Bertie very fine sandy loam, 0 to 3 percent slopes
(BaA).—This is the only Bertie soil mapped in the survey
area. It is on broad areas of the Coastal Plain.

Included with this soil in mapping were a few small
aveas of Bladen, Fallsington, and Pooler soils.

This soil has a seasonal high water table at a depth
of 1 to 114 feet, and artificial drainage is needed if it is
enltivated. Suitable drainage outlets are often difficult
to locate in this soil. If this soil is adequately drained,
limed, and fertilized, it is suited to most locally grown
crops, except alfalfa. Alfalfa is usually short lived because
this soil is excessively wet in winter and in spring. Capa-
bility unit TITw-2; woodland suitability group 2.

Bibb Series

The Bibb series consists of deep, poorly drained, nearly
level to very gently sloping soils on flood plains. These
soils formed in sandy and loamy alluvium along the
Jarger streams of the Coastal Plain in Stafford and
King George Counties. The native vegetation is largely
a mixture of willow, birch, maple, elm, and gum.

In a representative profile the surface layer is fine
sandy loam about 10 inches thick. The upper 4 inches
is dark gray, and the lower 6 inches is gray. The sub-
stratum, to a depth of 31 inches, is very friable fine sandy
loam. It is grayish brown and is mottled with yellowish
red in the upper 14 inches, and it is gray and is mottled
with grayish brown in the lower 7 inches. Below 31 inches
the material is gray, very friable loamy fine sand.

Bibb soils are frequently flooded. The seasonal high
water table commonly is at a depth of 1 foot, but it is
somewhat deeper in summer and in fall.

Representative profile of Bibb fine sandy loam, on a
flood plain by Route 610, one-half mile south of Route
218+

Aplg—O0 to 4 inches, dark-gray (10YR 4/1) fine sandy loam;
common, fine, distinct, dark-brown (7.5YR 4/4) mot-
tles; weak, fine, granular structure; very friable,
slightly sticky and slightly plastic; many very fine
and fine roots; a few, fine, rounded quartz pebbles;
medium  acid; clear, smooth boundary.

Ap2g—4 to 10 inches, gray (10YR 5/1) fine sandy loam;
common, medium, distinct, yellowish-brown (10YR
5/4) mottles; weak, medium, subangular blocky
structure; very friable; slightly sticky and slightly
plastic; many very fine and fine roots; a few fine
pores; a few, fine, rounded quartz pebbles; medium
acid; clear, smooth boundary.

Clg—10 to 24 inches, grayish-brown (2.5Y 5/2) fine sandy
loam; many, fine, prominent, yellowish-red (5YR
4/8) mottles; massive; very friable, slightly sticky
and slightly plastic; common very fine and fine roots;
a few very fine, tubular pores; a few, fine, rounded
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quartz pebbles; strongly aeid; clear, smooth bound-
ary.

C2g—24 to 31 inches, gray (10YR 5/1) fine sandy loam;
common, medium, faint, grayish-brown (2.5Y 5/2)
mottles; massive; very friable, slightly sticky and
slightly plastic; a few very fine roots; a few, very
fine, tubular pores; a few, fine, rounded quartz peb-
bles; very strongly acid; clear, smooth boundary.

C3g—-31 to 90 inches, gray (10YR 6/1) loamy fine sand ; single
grain; very friable, nonsticky and nonplastic; a few
rounded quartz pebbles; very strongly acid.

Fine quartz pebbles commonly are in the upper 30 inches
of the profile, and they make up less than 1 percent to about
10 percent of the mass, by volume. In places the substratum,
below about 30 inches, is 35 percent to 60 percent fine pebbles.
The Ap horizon has hues of 10YR and 2.5Y, values of 4 to
6, and chromas of 1 and 2. It is commonly fine sandy loam,
but it ranges to sandy loam and loamy fine sand. The sub-
stratum above 30 inches has hues of 10YR and 2.5Y, values
of 4 to 6, and chromas of 1 and 2. It has mottles of yellowish
brown, strong brown, yellowish red, and red. The substratum
commonly is fine sandy loam, but thin strata of sandy loam
and loamy fine sand are in places. The substratum below
about 30 inches has hues of 10YR, 2.5Y, or 5Y or is neutral,
values of 4 to 6, and chromas of 0 to 1. It is loamy fine sand to
sand and gravel.

Bibb soils commonly are near Alluvial land, wet, and
Fresh water swamp., Bibb soils are better drained and have
a more uniform texture than Alluvial land, wet, and Fresh
water swamp, and they are not covered by water for long
periods. Well drained and moderately well drained soils
occupy the surrounding uplands.

Bibb fine sandy loam (Bb}.—This is the only Bibb soil
mapped in the survey area. It is on long, narrow flood
plains. Slopes are 0 to 4 percent.

Inclnded with this soil in mapping were small areas
of Alluvial land, wet, Fresh water swamp, and Tuka soil.
Also included were a few spots of a soil in which pebbles
make up 30 to 80 percent, by volume, of the surface layer
and the substratum. Soils that have a loamy sand and
sand surface layer and substratum were also included.

This soil has a seasonal high water table at a depth
of 1 foot, and artificial drainage and flood protection are
needed if the soil is cultivated. Drainage outlets are very
difficult to locate, and the water table commonly is high
throughout the year. This soil is better suited to limited
pasture than to cultivated crops. Capability unit VIw-1;
woodland suitability group 5.

Bladen Series

The Bladen series consists of deep, poorly drained,
nearly level soils on the Coastal Plain lowlands. These
soils formed in loamy and clayey sediment along the Po-
tomac River in eastern Stafford County and in northern
and northeastern King George County. The native vege-
tation is largely oak, willow, elm, maple, and gum, but
stands of willow, gum, Virginia pine, and loblolly pine
are on farmland that is reverting to woodland. Most areas
are wooded, but a few areas arve cleared and are used for
pasture and general farming.

In a representative profile about 2 inches of partly
decayed organic material overlies a surface layer of gray
loam about 10 inches thick. The subsoil is about 51 inches
thick. The upper 5 inches is firm, gray heavy clay loam
that is mottled with yellowish brown. The lower 46 inches
is firm gray clay that is mottled with yellowish brown,

olive brown, and strong brown. The substratum begins
at a depth of about 61 inches and extends to a depth of
90 inches or more. It is Joose, light-gray fine sand.

Bladen soils have a very strongly acid subsoil. They are
low in organic-matter content and in natural fertility.
Permeability is slow in the subsoil, and available moisture
capacity is moderate. The seasonal high water table
remains near the surface for long periods.

Representative profile of Bladen loam, in a wooded area
southwest of Route 624, in the Mathias Point arvea of
King George County :

02—2 inches to 0, very dark brown, partly decayed leaves,
twigs, and fine roots.

A1—0 to 3 inches, gray (10YR 5/1) loam; moderate, fine,
granular structure; friable, slightly sticky and
slightly plastic; many fine and medium roots; very
strongly acid; clear, smooth boundary.

A2g--3 to 10 inches, gray (10YR 6/1) loam; a few, medium,
distinet, yellowish-brown (10YR 5/6) mottles; weak,
medium, subangular blocky structure; friable, slightly
sticky and slightly plastic; common fine and medium
roots; common, very fine, tubular pores; very
strongly acid; clear, smooth boundary.

Bltg—10 to 15 inches, gray (10YR 6/1) heavy clay loam;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; moderate, fine, blocky structure; firm,
sticky and plastic; common fine and medium roots;
a few, fine, tubular pores; thin patchy clay films;
very strongly acid; clear, smooth boundary.

B2ltg—15 to 25 inches, gray (N 5/0) clay; common, fine,
prominent, yellowish-brown (10YR §5/6) mottles;
moderate, medium, angular Dblocky structure; firm,
sticky and plastic; common very fine and fine roots;
a few, fine, tubular pores; thin continuous clay films;
very strongly acid; clear, smooth boundary.

B22tg—25 to 41 inches, gray (10YR 6/1) clay; common,
medinm, distinet, light olive-brown (2.5Y 5/4) mot-
tles; moderate, medium, angular blocky structure;
firm, sticky and plastic; a few very fine and fine
roots; a few, fine, tubular pores; thin continuous clay
films ; very strongly acid; clear, smooth boundary.

B3tg—41 te 61 inches, gray (10YR 6/1) clay; common,
medium, prominent, strong-brown (7.5YR 5/8) mot-
tles; moderate, fine, angular blocky structure; firm,
sticky and plastic; a few, fine, tubular pores; thin,
patchy clay films; very strongly acid; gradual, smooth
boundary.

IICg~-61 to 90 inches, light-gray (10YR 7/1) fine sand; single
grain; loose, nonsticky and nonplastic; strongly acid.

The solum ranges from 57 to 64 inches in thickness. The
A horizon has hues of 10YR and 2.5Y, values of 4 to 6, and
chromas of 1 and 2. It commonly is loam, but ranges to very
fine sandy loam. The Bt horizon has hues of 10YR, 2.5Y,
5Y, and N, values of 4 to 6, and chromas of 0 to 2. It has
olive-brown and yellowish-brown mottles that range from a
few to common and from fine to medium. The Bt horizon
commonly is clay, heavy clay loam, and sandy clay. The C
horizon commonly is loamy and sandy sediment.

Bladen soils commonly are near soils of the Bertie, Pooler,
and Tetotum series. Bladen soils are more poorly drained and
have a finer textured Bt horizon than the Bertie and Tetotum
soils. They have a grayer subsoil than the Pooler soils.

Bladen loam (Bd).—This is the only Bladen soil mapped
in the survey area. It is in broad areas, and has slopes.
of 0 to 2 percent. Included with this soil in mapping were
small areas of Bertie, Pooler, and Tetotum soils.

This soil has a seasonal high water table at a depth
of 1 foot. It ponds many times during wet periods. Arti-
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ficial drainage is needed if this soil is cultivated, but in
many places drainage outlets are lacking. The wetness
hazard is very severe. If this soil is drained, limed, and
fertilized, it is suited to water-tolerant crops and to pas-
ture. Capability wnit IVw-1; woodland suitability
group 5.

Bourne Series

The Bourne series consists of moderately well drained,
nearly level to sloping soils on uplands. These soils formed
in loamy sediments on the Coastal Plain. Bourne soils
have a moderate to strong fragipan at a depth of about
18 to 24 inches. The native vegetation is oaks and hickory,
but stands of Virginia pine and loblolly pine are on farm-
land that is reverting to woodland. Bourne soils are used
for general farming, urban development, homesites, and
woodland.

In a representative profile the surface layer is dark-
brown fine sandy loam about 9 inches thick. The subsoil
is about 55 inches thick. The upper 13 inches is firm,
yellowish-brown heavy sandy clay loam. The next 30
inches is a fragipan layer, which is pale-brown fine sandy
loam that is mottled with yellowish brown and yellowish
red. It is firm, brittle, and compact. The lower 12 inches
is firm, yellowish-brown heavy sandy clay loam that is
mottled with yellowish red and red. The substratum be-
gins at a depth of about 64 inches and extends to a
depth of 101 inches or more. The upper 26 inches of the
substratum is mottled very firm clay, and the lower 12
inches is mottled, friable fine sandy loam.

Bourne soils have a strongly acid to very strongly acid
subsoil. They are low in natural fertility and low in or-
ganic-matter content. Available moisture capacity is low
to moderate. The subsoil above the fragipan is moderately
permeable, but the fragipan is slowly to very slowly per-
meable. A perched water table occurs above the fragipan
during wet periods.

Representative profile of Bourne fine sandy loam, 2
to 6 percent slopes, in Grafton Village by Bourne Road,
400 yards south of Route 607, in Stafford County:

Ap—O0 to 9 inches, dark-brown (10YR 4/3) fine sandy loam ;

moderate, fine, granular structure; very friable;
slightly sticky and slightly plastic; many roots;

strongly acid; clear, smooth boundary.

B2t—9 to 22 inches, yellowish-brown (10YR 5/6) heavy
sandy clay loam; moderate, medium, subangular
blocky structure; firm, sticky and_ plastic; a few
roots; thin patchy clay films; strongly acid; abrupt,
smooth boundary.

Bx1——22 to 36 inches, pale-brown (10YR 6/3) fine sandy

loam; common, medium, distinct, yellowish-brown

(10YR 5/6) mottles; strong, very coarse, prismatie,

and weak, medium, platy structure; firm, brittle and

compact in place; slightly sticky and nonplastic; a

few, fine, vesicular pores; thin patchy clay films on

horizontal ped surfaces; strongly acid; clear, wavy
boundary.

36 to 52 inches, mottled pale-brown (10YR 6/3), yel-

lowish-brown (10YR 5/6), and yellowish-red (5YR

4/8) fine sandy loam; strong, very coarse, prismatic,

and moderate, medium, platy structure; firm, brittle,

and compact in places, slightly sticky and slightly
plastic; few, fine, vesicular pores; thin yellowish-

brown (10YR 5/6) and yellowish-red (5YR 4/8)

Bx2

clay films on ped surfaces; very strongly acid; grad-
ual, wavy boundary.

IIB3t—52 to 64 inches, yellowish-brown (10YR 5/6) heavy
sandy clay loam; common, medium, prominent, yel-
lowish-red (5YR 4/8) and red (2.5YR 4/8) mottles;
moderate, coarse, angular blocky structure; firm,
sticky and plastic; thin, patchy, yellowish-red and
red clay films; very strongly acid; clear, smooth
boundary.

ITIC1—64 to 90 inches, mottled gray (10YR 6/1), yellowish-
brown (10YR §/6), and red (2.5YR 4/8) clay;
massive; very firm, very sticky and very plastic;
very strongly acid; clear, smooth boundary.

IVC2—90 to 102 inches, mottled yellowish-red (5YR 5/8),
light yellowish-brown (10YR 6/4), and yellowish-
brown (10YR 5/6) fine sandy loam ; massive; friable,
slightly sticky and nonplastic; very strongly acid.

The solum ranges from about 48 to 70 inches in thickness.
Depth to the fragipan ranges from 18 to 24 inches. In many
places rounded quartz pebbles make up less than 1 percent to
about 20 percent, by volume, of the solum. The Al and Ap
horizons commonly are fine sandy loam and loam, and have
hues of 10YR, values of 4 and 5, and chromas of 2 and 3.
The B2t horizon has hues of 10YR or 7.5YR, values of 5, and
chromas of 4 to 8. It is commonly clay loam or heavy sandy
clay loam. The Bx horizon is dominantly pale brown (10YR
6/3), but in places it is light brownish gray (10YR
6/2) anad light yellowish brown (10YR 6/4). It commonly is
fine sandy loam, but in places it is loam and sandy clay loam.
The B3t horizon is yellowish brown (10YR 5/6 to 5/8) or
strong brown (7.5YR 5/6 to 5/8), and it has mottles of
yellowish red and red. It is sandy clay loam or clay loam.
The C horizon ranges from clay to fine sandy loam, and in
places is gravelly or very gravelly.

Bourne soils commonly are near Atlee, Caroline, Kemps-
ville, and Sassafras soils. Bourne soils have less silt through-
out the profile than the Atlee soils, and they have a more
strongly developed fragipan. They are less well drained than
the Caroline, Kempsville, and Sassafras soils, which do not
have a fragipan.

Bourne fine sandy loam, 0 to 2 percent slopes
(BmA).—This soil is on broad ridges. Its surface layer gen-
erally is somewhat thicker than that in the profile de-
scribed as representative of the Bourne series, but the two
profiles otherwise are similar,

Included with this soil in mapping were a few small
nrplas of Bladen, Kempsville, Sassafras, and Tetotum
soils.

Runoff 1s slow on this soil. The seasonal high water
table is at a depth of 114 to 214 feet, and artificial drain-
age 1s beneficial if this soil is used for farming. This soil
is somewhat dronghty during the growing season because
the fragipan is near the surface. If this soil is adequately
drained, limed, and fertilized, it has a limited suitability
for most locally grown crops. Excessive wetness in winter
and in spring, and the fragipan are severe limitations for
alfalfa and other deep-rooted crops. Capability unit
ITIw-3; woodland suitahility group 8.

Bourne fine sandy loam, 2 to 6 percent slopes (BmB).—
This soil is on broad ridges. Tt has the profile deseribed as
representative of the Bourne series.

Included with this soil in mapping were a few small
areas of Caroline, Craven, Kempsville, Sassafras, and
Tetotum soils. Also included were small areas of Bourne
soils that have a gravelly subsoil.

Runoff is slow to medium on this soil, and erosion is a
severe hazard if the soil is clean tilled or exposed. The
seasonal high water table is at a depth of 114 to 214 feet,
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and artificial drainage is sometimes beneficial if the soil is
used for farming. This soil is droughty during the grow-
ing season, because the fragipan is near the surface. If
this soil is adequately limed and fertilized, it has a limited
suitability for most locally grown crops. Excessive wet-
ness in winter and in spring, and the fragipan are severe
limitations for alfalfa and other deep-rooted crops. Cap-

ability unit ITIe-5; woodland suitability group 8.

Bourne fine sandy loam, 6 to 10 percent slopes, eroded
(BmC2).—The surface layer of this soil generally is 4 to 6
inches thick, but in a few places it 1s as much as 8
inches thick. The profile otherwise is similar to the one
described as representative of the Bourne series.

Included with this soil in mapping were a few small
arveas of Caroline and Sassafras soils, and small areas of
Bourne soils that have a gravelly subsoil.

Runoff is medium to rapid on this soil, and erosion is
a severe hazard if this soil is clean tilled or exposed.
The seasonal water table is at a depth of 114 to 214 feet,
and some seepage occurs on the lower slopes of this soil.
Artificial drainage is beneficial, especially on the lower
slopes, if the soil is used for farming. The soil is
droughty during the growing season, because the fragipan
is near the surface. It has a limited suitability for most
locally grown crops. Capability unit ITTe-5; woodland
suitability group 8.

Bourne loam, rock substratum, 2 to 6 percent slopes
(RBoB).—This soil is on broad ridges along the eastern edge
of the Piedmont Platean where fluvial materials overlie
weathered Piedmont rocks. It has the profile of the soil
described as representative of the Bourne series, except
that it has a loam surface layer and a weathered rock sub-
stratum.

Included with this soil in mapping were small areas of
Appling, Aura, Cecil, and Caroline soils, and spots of
Bourne soils that have a gravelly subsoil.

- Runoff is medinm on this soil. Erosion is a severe
hazard if this soil is elean tilled or exposed. This soil has
a seasonal high water table at a depth of 114 to 214
feet, and artificial drainage is beneficial if the soil is used
for farming. It is droughty during the growing season,
because the fragipan is near the surface. If this soil is
adequately drained, limed, and fertilized, it has a limited
suitability for most locally grown crops. Excessive wet-
ness in winter and in spring and the fragipan are severe
limitations for alfalfa. Capability unit ITTe-5; woodland
suitability group 8.

Bourne loam, rock substratum, 6 to 10 percent
slopes, eroded (BoC2).—This soil is in small areas along the
eastern edge of the Piedmont Platean, where fluvial ma-
terials overlie weathered Piedmont rocks. It has the pro-
file of the soil described as representative of the Bourne
series, except that it has a loam surface layer and a weath-
ered rock substratum.

Included with this soil in mapping were small areas of
Appling, Aura, Caroline, Cecil, and Nason soils, and
spots of Bourne soils that have a gravelly subsoil.

Runoft is medium to rapid on this soil. Erosion is a
severe hazard if the soil is clean tilled or exposed. The
seasonal high water table is at a depth of 115 to 214
feet, and much seepage occurs on the lower slopes of

this soil. Artificial drainage is beneficial, especially on the
Jower slopes, if the soil is used for farming. This soil is
droughty during the growing season because the fragipan
is near the surface. It has a limited suitability for most
locally grown crops. Capability unit IITe-5; woodland
suitability group 8.

Bourne Series, Gravelly Subsoil Variant

Soils of the Bourne series, gravelly subsoil variant, are
well drained and gently sloping to sloping. These soils are
on uplands. They formed in loamy and gravelly Coastal
Plain sediment. These soils have a gravelly fragipan
subsoil layer at a depth of 18 to 24 inches. They occur
in Stafford County, usually in association with other
Bourne soils. The native vegetation is oaks and hickory,
but stands of Virginia pine and loblolly pine are on
farmland that is reverting to woodland. The areas of
these soils are used for general farming, urban develop-
ment including homesites, and woodland.

In a representative profile the surface layer is dark-
brown fine sandy loam about 10 inches thick. The subsoil
is about 51 inches thick. The upper 12 inches is strong-
brown, firm clay loam. The next 27 inches is a fragipan
layer that is pale-brown gravelly fine sandy loam and
gravelly sandy clay loam that is mottled with strong
brown, yellowish brown, and yellowish red. It is firm,
brittle, and compact. The lower 12 inches of the subsoil
is yellowish-brown, firm gravelly clay loam that is mot-
tled with strong brown and yellowish red. The substratum
begins at a depth of 61 inches and extends to a depth
of 90 inches or more. It is firm sandy clay loam that is
mottled with strong brown, yellowish red, and gray.

These soils have a strongly to very strongly acid sub-
soil. They are low in natural fertility and organic-matter
content. Available moisture capacity is low to moderate.
The subsoil above the fragipan is moderately permeable,
but the fragipan is slowly to very slowly permeable. A
perched water table develops above the fragipan durving
wet seasons.

Representative profile of Bourne fine sandy loam, grav-
elly subsoil variant, 2 to 6 percent slopes, in Grafton
Village, 400 yards south of Route 607, 1 mile east of
Route 608, 1 mile north of Route 218, in Stafford County :

Ap—0 to 10 inches, dark-brown (10YR 4/3) fine sandy
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; common
fine roots; strongly acid; clear, smooth boundary.

B2t—10 to 22 inches, strong-brown (7.5YR 5/6) clay loam;
few, medium, faint, pale-brown (10YR 6/3) mottles;
weak, medium, subangular blocky structure; firm,
sticky and plastic; a few roots; 5 to 10 percent fine,
rounded, quartz pebbles; thin, patchy clay films;
strongly acid; abrupt, wavy boundary.

ITBx1—22 to 29 inches, pale-brown (10YR 6/3) gravelly
fine sandy loam; common, fine, distinct, yellowish-
brown (10YR 5/6) and strong-brown (7.5YR
5/6) mottles; strong, very coarse, prismatic and
wealk, fine, subangular blocky structure; firm; brit-
tle and compact in place; slightly sticky and non-
plastic; a few, fine, vesicular pores; 20 to 35 per-
cenft fine, rounded, quartz pebbles; +thin, patchy
clay films on horizontal ped surfaces; strongly
acid; clear, smooth boundary.
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TIBx2—29 to 49 inches, mottled pale-brown (10YR 6/3),
strong-brown (7.5YR 5/6), and yellowish-red (5YR
4/8) gravelly sandy clay loam; strong, very coarse,
prismatic, and moderate, medium, platy structure;
firm; brittle and compact in place; slightly sticky
and slightly plastic; a few, fine, vesicular pores;
20 to 35 percent fine, rounded, quartz. pebbles; thin,
patchy clay films; very strongly acid; gradual, wavy
boundary.

IIB3t-—49 to 61 inches, yellowish-brown (10YR 5/6) gravelly
clay loam; common, medium, distinct, strong-brown
(7.5YR 5/6) and yellowish-red (5YR 4/8) mottles;
weak, medium, subangular blocky structure; firm,
sticky and plastic; 20 to 35 percent fine rounded
quartz pebbles; thin, patchy clay films; very strongly
acid; clear, smooth boundary.

IIIC—61 to 90 inches, mottled strong-brown (7.5YR 5/8),
vellowish-red (5YR 4/6), and gray (10YR 6/1)
sandy clay loam; massive; firm, sticky and plastic;
_very strongly acid.

The solum ranges from about 45 to 70 inches in thick-
ness. The fragipan ranges from about 18 to 24 inches in
depth, Fine, rounded quartz pebbles occur throughont the
solum. These pebbles make up about 1 to 10 percent, by
volume, of the Ap and B2t horizons, and from 20 to 35
percent of the Bxl, Bx2, and B3t horizons. The C horizon
commonly contains small amounts of gravel.

The Ap and Al horizons have hues of 10YR, values of
4 and 5, and chromas of 2 and 3. They commonly are fine
sandy loam, but range to loam. The B2t horizon has hues
of 75YR and 10YR, a value of 5, and chromas of 4 to &,
In places this horizon has pale-brown mottles. It is clay
loam or sandy clay loam. The Bx horizon commonly is
pale brown (10YR 6/3), but the color ranges to yellow-
ish brown (J0YR 5/6, 5/8) and strong brown (7.5YR 5/6,
5/8). This horizon is gravelly fine sandy loam to gravelly
sandy eclay loam and clay loam. The B3t horizon ranges
from very gravelly clay loam to clay loam, sandy clay
loam, and clay. The C horizon ranges from clay to fine
sandy loam. In places it is gravelly or very gravelly.

Bourne soils, gravelly subsoil variant, commonly occur
near Aura, Caroline, and Sassafras soils, but they are less
well drained than those soils. The Aura, Caroline, and
Sassafras soils lack a fragipan that occurs in Bourne soils.

Bourne fine sandy loam, gravelly subsoil variant, 2
to 6 percent slopes (BnB).—This soil has the profile de-
scribed as representative of the Bourne series, gravelly
subsoil variant.

Included with this soil in mapping were small areas
of Aura, Caroline, and Sassafras soils and small areas
of soils that have a gravelly surface layer, a very grav-
elly subsoil, or both.

Runoff is slow to medium on this soil, and erosion is
a severe hazard if this soil is clean tilled or exposed.
This soil has a seasonal high water table at a depth of
114 to 214 feet, and artificial drainage is beneficial if
the soil is used for farming. It is droughty during the
growing season because the fragipan is near the surface.
If this soil is adequately drained, limed, and fertilized,
it has a limited suitability for most locally grown crops.
Excessive wetness in winter and in spring and the fragi-
pan are severe limitations for alfalfa and other deep-
rooted crops. Capability unit IITe-5; woodland suit-
ability group 8.

Bourne fine sandy loam, gravelly subsoil variant, 6
to 10 percent slopes, eroded (BnC2).—The surface layer
generally is 5 to 7 inches thick, but in some places
ranges from 4 to 8 inches in thickness. The profile other-

wise is similar to the one described as representative of
the Bourne series, gravelly subsoil variant.

Included with this soil in mapping were small areas
of Aura, Caroline, and Sassafras soils.

Runoft is medium to rapid on this soil. Further ero-
sion is a severe hazard if this soil is clean tilled or ex-
posed. This soil has a seasonal high water table at a
depth of 114 to 214 feet, and some seepage occurs on
the lower slopes. Artificial drainage is beneficial, espe-
cially on the lower slopes, if the soil is used for farming.
This soil is droughty during the growing season be-
cause the fragipan is near the surface. It has a limited
suitability for most locally grown crops. Capability unit
IITe-5; woodland suitability group 8.

Bremo Series

The Bremo series consists of moderately deep, some-
what excessively drained, sloping to steep soils on the
Piedmont uplands. These soils formed in the weathered
products of hornblende schist and gneiss, and felsites.
The native vegetation commonly is oaks and hickory,
but some areas are in Virginia pine and yellow-poplar.
Most areas of Bremo soils are wooded.

In a representative profile about 2 inches of organic
material overlies the surface layer of olive-brown loam
about 5 inches thick. The subsoil is about 13 inches
thick. The upper 5 inches is friable, yellowish-brown
gravelly loam. The lower 8 inches is friable, strong-
brown very gravelly loam. The gravel consists of fine
angular pieces of strongly weathered schist. The sub-
stratum begins at a depth of about 18 inches, and ex-
tends to a depth of 30 inches. It is light-gray and
pale-brown schist.

Bremo soils are medium acid in the subsoil and the
substratum. They ave low in natural fertility and or-
ganic-matter content. Permeability is moderately rapid
in the subsoil, and available moisture capacity is low.

Representative profile of Bremo loam, 15 to 35 per-
cent slopes, on a wooded slope, 75 yards north of Austin
Run, and one-fourth mile south of Route 642, in north-
central Stafford County:

01—2 inches to 0, dark grayish-brown mat of leaves, twigs,
and fine roots.

Al1—0 to 5 inches, olive-brown (2.5Y 4/4) loam; moderate,
fine, granular structure; friable, slightly sticky and
slightly plastic; common fine and medium roots;
strongly acid; clear, smooth boundary.

B1—5 to 10 inches, yellowish-brown (10YR 5/4) gravelly
loam; weak, fine, subangular blocky structure; fri-
able, slightly sticky and slightly plastic; common
fine and medium roots; common, fine, interstitial
pores; medium acid; clear, wavy boundary.

B2—10 to 18 inches, strong-brown (7.5YR 5/6) very gravelly
loam; weak, fine, subangular blocky structure; fri-
able, slightly sticky and slightly plastic; a few
very fine and fine roots; 40 percent of horizon con-
sists of weathered schist fragments; a few, thin,
yellowish-red (5YR 4/8) clay films on some strue-
ture surfaces; medium acid, gradual, irregular
boundary.

C—18 to 30 inches, light-gray and pale-brown weathered
schist; oriented vertically; thin yellowish-red (5YR
4/8) clay flows in seams in upper 12 inches of the
horizon ; medium acid.

R—30 inches, schist.
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The solum ranges from 14 to 22 inches in thickness.
Depth to bedrock ranges from 20 to about 40 inches.
Weathered rock fragments make up 5 to 15 percent of the
upper horizons, but increase to as much as 30 to 60 per-
cent in lower part of the B and C horizons. The A horizon
has hues of 10YR and 2.5Y, values of 4 and 5, and chromas
of 2 to 4. It is commonly loam, but ranges to silt loam,
gravelly loam, and gravelly silt loam. The B horizon has
hues of 10YR and 7.5YR, values of 4 and 5, and chromas
of 4 to 8 It is commonly very gravelly loam but ranges
to gravelly silt loam, gravelly loam, and very gravelly silt
joam. In places, thin seams and pockets of clay loam occur
in the subsoil.

Bremo soils commonly are near Manor, Mecklenburg, and
Nason soils. They have less silt and mica in the profile
than the Manor soils. They are more excessively drained, have
thinner profiles, and have less clay in the subsoil than
the Mecklenburg and Nason soils.

Bremo loam, 6 to 15 percent slopes (BrD).—This soil is
on the sides of narrow ridges.

Included with this soil in mapping were small areas
of Manor, Mecklenburg, and Zion soils.

Runoff is medinm to rapid on this soil, and erosion
is a severe hazard if this soil is exposed. The soil is
droughty during the growing season. It is smited to
drought-resistant tame pasture and woodland. Capa-
bility unit VIe-2; woodland sunitability group 7.

Bremo loam, 15 to 35 percent slopes (BrE).—This soil
has the profile described as representative of the Bremo
series.

Included with this soil in mapping were small areas
of Manor and Watt soils. Also included were gullied
spots, small areas where weathered rock was only a few
inches below the soil snrface, and spots of rock outerop
on some lower slopes.

Runoff is rapid on this soil, and erosion is a very
severe hazard if this soil is exposed. This soil is droughty
during the growing season. It is better suited to native
pasture than to other crops. Capability unit VIIe-1;
woodland suitability group 7.

Caroline Series

The Caroline series consists of deep, well-drained,
gently sloping to steep soils on uplands. These soils
formed in stratified loamy and clayey Coastal Plain
sediment. The native vegetation is largely oaks and
hickory, but stands of Virginia pine and loblolly pine
are on farmland that is reverting to woodland. The areas
of Caroline soils are used for general farming, wood-
land, and urban development. ]

Tn a representative profile about 114 inches of partly
decayed organic material overlies the surface layer of
fine sandy Toam about 9 inches thick. The upper 4 inches
is dark brown, and the lower 5 inches is brown. The
subsoil is about 75 inches thick. The upper 4 inches
is strong-brown, friable clay loam. The next 22 inches
is vellowish-red, firm heavy clay loam that is mottled
with strong brown in the lower 13 inches. The lower 49
inches of the subsoil is firm clay loam that is mottled
with yellowish red, gray, yellowish brown, and strong
brown. The substratum begins at a depth of about 84
inches and extends to a depth of 112 inches or more.
It is firm clay loam that is mottled with strong brown,
vellowish red, and gray.

Caroline soils are very strongly acid in the subsoil.
They are low in natural fertility and organic-matter
content. Permeability is moderately slow in the sub-
soil, and available moisture capacity is moderate.

Representative profile of Caroline fine sandy loam,
2 to 6 percent slopes, eroded, 20 yards west of Route
603, 300 yards south of Route 218, at White Oak, in
southeastern Stafford County:

01—13% inches to 0, very dark grayish-brown, partly de-
cayed pine needles and twigs, mixed with organie
matter.

A1—0 to 4 inches, dark-brown (10YR 4/3) fine sandy loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; common fine
and medium roots; very strongly acid; clear, smooth
boundary.

A2—4 to 9 inches, brown (10YR 5/3) fine sandy loam;
weal, fine and very fine, granular structure; very
friable, slightly sticky and slightly plastic; com-
mon fine and medium roots; a few fine pores; very
strongly acid; abrupt, smooth boundary.

Blt—9 to 18 inches, strong-brown (7.5YR 5/6) clay loam;

wealk, fine, subangular blocky structure; slightly
hard; friable, sticky and plastic; common fine and
medium roots; a few fine and very fine pores;

1 to 3 percent rounded quartz pebbles; a few thin,
patehy clay films; very strongly acid; clear, smooth
boundary.

B21t—13 to 22 inches, yellowish-red (5YR 4/6) heavy clay
loam; moderate, fine, subangular blocky structure;
hard, firm, sticky and plastic; a few fine and
medium roots; a few very fine and fine pores; 1
to 3 percent rounded quartz pebbles; thin con-
tinnous clay films; very strongly acid; clear, smooth
boundary.

B22t—22 to 35 inches, mottled yellowish-red (5YR 4/6) and
strong-brown (7.5YR 5/6) heavy clay loam; moder-
ate, fine and medium, angular and subangular blocky
structure; hard, firm, sticky and plastic; a few
fine roots; a few fine pores; 1 to 3 percent ronnded
quartz pebbles; thin, continuous, yellowish-red
(5YR 4/6) clay films; very strongly acid; gradual,
smooth boundary.

B23t—3a6 to 65 inches, mottled yellowish-red (5YR 4/6),
eray (10YR 6/1), and yellowish-brown (10YR
5/6) heavy clay loam; moderate, very coarse, pris-
matic structure that parts to weak, conarse, sub-
angular blocky; hard, firm, sticky and plastic;
slightly compact in place; a few fine roots; a few
fine pores: 2 to 5 percent rounded quartz pebbles;
thin and moderately thick, yellowish-brown (10YR
5/4) clay films; very strongly acid; gradual, smooth
boundary.

B3t—65 to S84 inches, mottled strong brown (7.5YR 5/6),
brownish-vellow (10YR 6/8), and gray (10YR
6/1) clay loam; weak, very coarse, angular blocky
structure; hard, firm, sticky and plastic; thin,
patchy, brown (7.5YR 5/4) clay films; 2 to § per-
cent rounded quartz pebbles; very strongly acid;
gradual, smonth houndary.

C—84 to 112 inches, mottled light-gray (10YR 7/1), strong-
brown (7.5YR 5/8), and yellowish-red (5YR 4/8)
clay loam; massive; hard, very firm, sticky and
plastic; 2 to 5 percent rounded quartz pebbles; very
strongly acid.

The solum is more than G0 inches thick. A few to com-
mon fine pebbles make up from 1 percent to 10 percent,
by volume, of the solum. The A horizon has a hue of
10YR, values of 4 to 6, and chromas of 2 to 6. It com-
monly is fine sandy loam, but ranges to very filne sandy
loam. Eroded areas are clay loam. The upper part of the
B2t horizon has hues of 5YR and 7.5YR, values of 4 and 5,
and chromas of 6 to 8 This horizon is heavy clay loam or
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clay. The B23t and B3t horizons are mottled with red or
yellowish red, gray, and brown or strong brown. These
horizons commonly are heavy clay loam, clay loam, or clay.
The C horizon is gravelly or very gravelly in places.

Caroline soils commonly are near Aura, Bourne, Craven,
Sassafras, and Tetotum soils. Caroline soils are better
drained than Bourne soils, and they lack the fragipan of
those soils, They have a thicker solum than Craven soils
and they are better drained. Caroline soils have a more
clayey subsoil than the Aura, Sassafras, and Tetotum soils,
and they are better drained than the Tetotum soils.

Caroline fine sandy loam, 2 to 6 percent slopes, eroded
{CaB2).—This soil is on ridges. It has the profile described
as representative of the Caroline series.

Included with this soil in mapping were small areas
of Aura, Bourne, Craven, Sassafras, and Tetotum soils.

Runoff is medium on this soil. Further erosion is a
moderate hazard if this soil is clean tilled or exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit ITe-1;
woodland suitability group 10.

Caroline fine sandy loam, 6 to 10 percent slopes,
eroded (CaC2).—This soil is on the sides of narrow ridges.
Included with this soil in mapping were small areas of
Anra, Kempsville, and Sassafras soils. Also, included
were small areas of severely eroded Caroline soils that
have a clay loam surface layer.

Runoff 1s medium on this soil. Further erosion is a
severe hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit ITTe-1;
woodland suitability group 10.

Caroline fine sandy loam, 10 to 18 percent slopes,
eroded (CaD2).—This soil has a profile similar to the one
described as representative of the Caroline series.

Included with this soil in mapping were small areas
of Aura, Kempsville, and Sassafras soils. Also included
were spots of severely eroded Caroline soils that have a
clay loam surface layer.

Runoff is rapid on this soil. Further erosion is a very
severe hazard if this soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is suited to most
of the locally grown crops. Because erosion is a very
severe hazard, this soil is better suited to close-growing
crops or to pasture than to other crops. Capability unit
IVe-1; woodland suitability group 10.

Caroline clay loam, 6 to 10 percent slopes, severely
eroded (CcC3).—The surface layer of this soil is a mixture
of material from the remaining surface layer and the sub-
soil, and in places the solum is thinner than that in the
profile deseribed as representative of the Caroline series.
The two profiles otherwise are similar.

Included with this soil in mapping were small areas of
eroded Bourne, Kempsville, and Sassafras soils.

Runoff is medium to rapid on this soil. Futher erosion
is a very severe hazard if this soil is clean tilled or ex-
posed. If this soil is adequately limed and fertilized, it is
suited to. most locally grown crops. Because erosion is a
very severe hazard, this soil is better suited to close-
growing crops, to pasture, or to trees than to row crops.
Capability unit IVe-2; woodland suitability group 11.

Caroline clay loam, 10 to 18 percent slopes, severely
eroded (CcD3).—The surface layer of this soil is a mixture

of material from the remaining surface layer and the sub-
soil, and in some places the profile is thinner than the one
described as representative of the Caroline series. The
two profiles otherwise are similar.

Included with this soil in mapping were small areas of
eroded Aura, Kempsville, and Sassafras soils and small
gullied areas.

Runoff is rapid on this soil. Further erosion is a very
severe hazard if this soil is clean tilled or exposed. This
soil is better suited to pasture and woodland than to culti-
vated crops. Capability unit VIe-1; woodland suitability
group 11,

Caroline-Sassafras complex, 10 to 15 percent slopes
(CdD).—These soils are intermingled in such an intricate
pattern that it is not practical to map them separately.
Caroline soils make up about 40 percent of this complex,
and Sassafras soils about 35 percent. Other soils make up
the remaining 25 percent.

Tncluded with these soils in mapping were a few small
areas of gravelly and very gravelly soil, very sandy soil,
a few small gnllied areas, and a few small areas of Gales-
town and Craven soils.

Runoff is medium to rapid on the soils in this complex,
and erosion is a very severe hazard if the soils are clean
tilled or exposed. This complex is better suited to close-
growing crops, pasture, and woodland than to culti-
vated crops. Capability unit IVe-1; woodland suitability
group 11.

Caroline-Sassafras complex, 15 to 30 percent slopes
(CdE).—Caroline soils make up about 85 percent of this
complex, and Sassafras soils about 85 percent. Other soils
make up the remaining 30 percent.

Tncluded with these soils in mapping were a few small
areas of gravelly, very gravelly, or very sandy soil, and
a few small areas of Galestown soil. Clayey material out-
crops along the base of the slopes of this unit.

Runoff is rapid on the soils in this complex, and erosion
is a severe hazard if the soils are exposed. This unit is
suited to pasture and woodland. Capability unit VIe-1;
woodland suitability group 11.

Cartecay Series

The Cartecay scries consists of deep, moderately well
drained to somewhat poorly drained, nearly level to very
gently sloping soils. These soils formed in loamy and
sandy alluvial material deposited on stream flood plains
in the Piedmont and Coastal Plain. The native vegetation
is largely a mixture of maple, gum, birch, and yellow-
poplar, but stands of Virginia pine, loblolly pine, gum,
and birch are on farmland that is reverting to woodland.

In a representative profile the surface layer is dark-
brown fine sandy loam about 8 inches thick. The sub-
stratum is 96 inches thick. The upper 8 inches is very
friable, pale-brown fine sandy loam. The next 17 inches
is very friable fine sandy loam that is mottled with light
brownish gray and brown. The next 20 inches is gray,
very friable fine sandy loam that is mottled with strong
brown. The lower part is gray fine sandy loam and loamy
fine sand.

Cartecay soils are slightly acid to medium acid in the
upper 30 to 60 inches. They are moderate in natural fer-
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tility and in organic-matter content. Permeability is mod-
erately rapid in the substratum. Available moisture capac-
ity is moderate, and the seasonal high water table is at a
depth of 1 to 114 feet. These soils are frequently flooded.

Representative profile of Cartecay fine sandy loam, on
a flood plain east of Route 301 and 50 yards south of
Route 623, in southern King George County:

Al—0 to 8 inches, dark-brown (10YR 4/3) fine sandy loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; many very fine
and fine roots; a few, fine, rounded quartz pebbles;
a few fine flakes of mica ; medium acid; clear, smooth
boundary.

C1—8 to 16 inches, pale-brown (10YR 6/3) fine sandy loam;
common, medium, faint, light-gray (10YR 7/2) mot-
tles ; massive; very friable, slightly sticky and slight-
ly plastic; common very fine and fine roots; a few,
fine, tubular pores; few, fine, rounded quartz pebbles;
a few fine flakes of mica ; medium acid; clear, smooth
boundary.

C2—16 to 33 inches, mottled light brownish-gray (10YR 6/2)
and brown (10YR 5/3) fine sandy loam; massive;
very friable, slightly sticky and slightly plastic; a
few fine flakes of mica; slightly acid; clear, smooth
boundary.

C3g—33 to 53 inches, gray (10YR 6/1) fine sandy loam;
many, fine, prominent, strong-brown (7.5YR 5/8)
mottles; massive; very friable, slightly sticky and
slightly plastic; common, very fine, tubular pores;
common fine flakes of mica; strongly acid; clear,
smooth boundary.

C4g—83 to 104 inches, gray (10YR 6/1) fine sandy loam and
loamy fine sand ; massive: very friable, nonsticky and
nonplastic; common fine flakes of mica ; strongly acid.

In many places a few to common fine pebbles make up 1
percent to 10 percent, by volume, of the upper 40 inches. In
places pebbles make up 35 to 60 percent of the layers below
40 inches. The A horizon has a hue of 10YR, values of 4 to 6,
and chromas of 2 to 4. It commonly is fine sandy loam, but
ranges to loamy fine sand and sandy loam. The soil above
16 to 24 inches has hues of 10YR and 7.5YR, vaules of § and
6, and chromas of 3 to 4. Mottles have hues of 10YR and
2.5Y, values of 5 to 7, and chromas of 1 and 2. Layers below
16 to 24 inches has hues of 10YR and 7.5YR, values of 5 and
and chromas of 1 to 3. Brown, strong-brown, yellowish-brown,
and yellowish-red mottles are common., These layers are
dominantly fine sandy loam and loamy sand.

The Cartecay soils in this survey area differ from the
Cartecay soils in other survey areas by having a strongly
acid C horizon within a depth of 40 inches below the surface.
This difference, however, does not alter their usefulness or
behavior.

Cartecay soils arve near.Altavista, Congaree, Roanoke, and
Wehadkee soils. They have a less clayey subsoil than the
Altavista and Roanoke soils, and are less poorly drained
than the Roanoke soils. They are less well drained than the
Congaree soils and have more sand throughout the profile.
Cartecay soils are better drained than the Wehadkee soils
and are not so gray in the upper part as those soils.

Cartecay fine sandy loam {Ce).—This is the only Carte-
cay soil mapped in the survey area. It is on long, narrow
flood plains. Slopes are of 0 to 4 percent.

Included with this soil in mapping were small areas of
Altavista and Wehadkee soils, small areas of Alluvial
land, wet, and small areas of soils that have a loam and
silt loam surface layer. Also included were spots of grav-
elly and very gravelly soils.

This soil has a seasonal high water table at a depth of 1
to 114 feet. It is frequently flooded, and. artificial drain-

age is needed if the soil is used for farming. If this soil
is adequately drained, protected from floods, and limed
and fertilized, it is suited to most locally grown crops.
Alfalfa grown on this soil is short lived because wetness
Is_excessive in winter and in spring. Capability unit
ITTw-2; woodland suitability group 6.

Cecil Series

The Cecil series consists of deep, well-drained, gently
sloping to strongly sloping soils of the Piedmont uplands.
These soils formed in material weathered from granite
and gneiss. The native vegetation is largely oaks and
hickory, but stands of Virginia pine are on farmland that
is reverting to woodland. The acreage of these soils is
used for woodland and general farming.

In a representative profile the surface layer is fine
sandy loam about 9 inches thick. The upper 4 inches is
dark brown and the lower 5 inches is brown. The subsoil
is 42 inches thick. The upper 4 inches is yellowish-red,
firm heavy clay loam. The next 30 inches is red, firm clay.
The lower 8 inches is red, firm heavy clay loam. The sub-
stratum begins at a depth of 51 inches and extends to a
depth of 120 inches or move. The upper 17 inches is firm
red, yellowish-red, and brown Joam. The lower 52 inches
1s brown and pale-brown strongly weathered gneiss that
has a few thin veins of white quartz.

Cecil soils are strongly acid to very strongly acid in the
subsoil. They are low in natural fertility and organic-
matter content. Permeability is moderate in the subsoil,
and available moisture capacity is moderate.

Representative profile of Cecil fine sandy loam, 2 to 6
percent slopes, eroded, 10 yards south of Route 663, and
one-half mile west of Holly Corner, in southwestern Staf-
ford County:

Apl---0 to 4 inches, dark-brown (10YR 4/3) fine sandy loam;
moderate, fine, granular structure; very iriable,
slightly sticky and slightly plastic; common fine and
medium roots, strongly acid, clear, smooth boundary.

Ap2-—4 to 9 inches, brown (10YR 5/3) fine sandy loam ; weak,
fine, granular structure; very friable, slightly sticky
and slightly plastic; common fine and medium roots;
a few fine roots; a few, very fine, tubular pores; thin,
smooth boundary.

B1t—9 to 13 inches, yellowish-red (5YR 4/6) heavy clay
lnam; weak, fine, subangular blocky structure; firm,
sticky and plastic; common fine and medium roots;
a few, fine, tubular pores; strongly acid; clear,
smooth boundary.

RB21t—13 to 27 inches, red (2.5YR 4/6) clay; moderate, fine,
angular blocky structure; firm, sticky and plastie;
a few fine roots; a few, very fine, tubnlar pores; thin
continuous clay films; a few fine flakes of mica ; very
strongly acid; clear, smooth boundary.

B22t—27 to 43 inches, red (2.5YR 4/6) clay ; moderate, medium,
angular blocky structure; firm, sticky and plastic;
a few fine roots; a few, fine, tubular pores; thin
continuous clay films; a few fine flakes of mica;
very strongly acid; gradual, wavy boundary.

B3t—43 to 51 inches, red (2.5YR 4/6) heavy clay loam; weak,
coarse, angular blocky structure; firm, sticky and
plastic; a few, fine, tubular pores; thin patchy clay
films; seams and pockets of yellowish-red (5YR 4/8)
clay loam; common fine flakes of mieca ; very strongly
acid: gradual, wavy boundary.

C1—51 to 68 inches, red (2.5YR 4/6), yellowish-red (5YR 5/8),
and brown (7.5YR 5/4) loam; rock-controlled strue-
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ture; firm, slightly sticky and plastic; common fine
flakes of mica; thin and moderately thick red (2.5Y
4/6) clay flows in vertical seams; very strongly acid;
gradual, wavy boundary.

C2—68 to 120 inches, brown and pale-brown strongly weath-
ered granite gneiss; a few thin veins of white quartz.

The solum ranges from 42 to 60 inches in thickness. Depth
to bedrock is more than 5 feet. In many places, fine to medium
quartz pebbles make up less than 1 percent to about 30 per-
cent, by volume, of the solum, The A horizon has hues of
10YR and 7.5YR, values of 4 and 5, and chromas of 2 to 4.
It is commonly fine sandy loam and gravelly fine sandy
loam, but ranges to sandy loam.

Cecil soils are near the Appling, Ashlar, Nason, and Elioak
soils, Cecil soils have a redder subsoil than the Appling soils.
They have a thicker, more clayey solum than Ashlar soils.
Cecil soils have less silt than the Nason and Elioak soils, and
they have a redder subsoil than the Nason soils.

Cecil fine sandy loam, 2 to 6 percent slopes, eroded
(CfB2).—This soil is on somewhat broad ridges. It has the
profile described as representative of the Cecil series.

Tneluded with this soil in mapping were small areas of
Nason and Elioak soils. Also included were spots where a
thin fluvial overlay has added fine, rounded, quartz peb-
bles to the surface layer.

Runoff is medium on this soil. Further erosion is a
moderate hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is well suited
to most, locally grown crops. Capability unit ITe-1; wood-
land suitability group 4.

Cecil fine sandy loam, 6 to 15 percent slopes, eroded
(CfC2).—This soil 1s on the sides of narrow ridges.

Included with this soil in mapping were small areas of
Ashlar, Nason, and Elioak soils, and a few small areas of
rock outcrops on lower slopes. Also included were small
arcas of Cecil soils that have a clay loam surface layer.

Runoff is medium to rapid on this soil. Further erosion
is a severe hazard if this soil is clean tilled or exposed. If
this soil is limed and fertilized, it is suited to most locally
grown crops. Capability unit TITe-1; woodland suitability
group 4.

Cecil gravelly fine sandy loam, 2 to 6 percent slopes,
eroded (CgB2).—This soil is on ridges. The surface layer
consists of a thin fluvial fine sandy loam overlay that is
made up of 15 to 80 percent fine, rounded, quartz pebbles.
The profile otherwise is similar to the one described as
representative of the Cecil series.

Included with this soil in mapping were small areas of
Cullen, Nason, and Elioak soils. Also included were some
areas where the overlay contained less than 15 percent
pebbles, but had a thin gravel line at the base of the
overlay.

Runoff is slow to medium on this soil. Further erosion
1s a moderate hazard if this soil is clean tilled or exposed.
If this soil is adequately limed and fertilized, it is well
suited to most locally grown crops. Capability unit ITe-1;
woodland suitability group 4.

Cecil clay loam, 6 to 15 percent slopes, severely
eroded (ChC3).—This soil is on the sides of narrow ridges.
The surface layer is clay loam that is a mixture of mate-
rial from the remaining surface layer and the subsoil, and
in places the soil profile is somewhat thinner than that of
the soil described as representative of the Cecil series.

Included with this soil in mapping were small areas of

eroded Nason and Elioak soils, a few small areas of rock
outcrop, and a few small areas of gullied soils.

Runoff is medium to rapid on this soil. Futher erosion
is a very severe hazard if the soil is clean tilled or exposed.
T£ this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Because erosion is a severe
hazard, this soil is better suited to close-growing crops,
pasture, and woodland than to row crops. Capability unit
IVe-2; woodland suitability group 11.

Colfax Series

The Colfax series consists of somewhat poorly drained
to moderately well drained, gently sloping soils of the
Piedmont uplands. These soils formed in material weath-
ered from granite and gneiss. Colfax soils have a mod-
erate to strong fragipan at a depth of 25 to 35 inches. The
native vegetation is largely oaks and hickory, but stands
of Virginia pine are on farmland that is reverting to
woodland. Most areas of Colfax soils are wooded.

In a representative profile the surface layer is fine sandy
loam about 12 inches thick. The upper 4 inches is grayish
brown, and the lower 8 inches is light yellowish brown.
The subsoil is about 42 inches thick. The upper 3 inches is
yellowish-brown sandy clay loam that is faintly mottled
with light yellowish brown. The next 12 inches is yellow-
ish-brown, firm clay loam that is mottled with gray. The
next 10 inches is a fragipan that is mottled with yellow-
ish-brown, strong-brown, and light-gray sandy clay loam
that is very firm, brittle, and compact. The next 17 inches
also is fragipan that is light-gray, firm, brittle, and com-
pact sandy clay loam that is mottled with yellowish
brown. The substratum begins at a depth of 54 inches and
extends to a depth of 92 inches or more. The upper 30
inches is firm sandy clay loam that is mottled with gray,
strong brown, and red. The lower 8 inches is gray, firm
sandy clay loam.

Colfax soils are strongly acid to very strongly acid in
the subsoil. They are low in natural fertility and organic-
matter content. The subsoil above the fragipan is mod-
erately permeable, but the fragipan is slowly permeable.
Available moisture capacity is low to moderate. A perched
water table is above the fragipan during wet periods.

Representative profile of Colfax fine sandy loam, 2 to
6 percent slopes, 200 yards south of MCS-3 on the U.S.
Marine Corps Reservation, in northern Stafford County:

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) fine sandy loam;
moderate, fine, granular structure; very friable, non-
sticky and nonplastic; many very fine and fine roots;
very strongly acid; clear, smooth boundary.

A2—4 to 12 inches, light yellowish-brown (2.5Y 6/4) fine
sandy loam ; weak, fine, subangular blocky structure;
friable, nonsticky and nonplastic; common fine and
medium roots; common, fine, tubular pores; very
strongly acid; clear, smooth boundary.

B1t—12 to 15 inches, yellowish-brown (10YR 5/6) sandy clay
loam; common, medinm, faint, light yellowish-brown
(2.5Y 6/4) mottles; weak, fine, subangular blocky
structure; firm, slightly sticky and slightly plastic;
a few fine and medium roots; fine, tubular pores;
a few, thin, patchy clay films; very strongly acid;
clear, smooth boundary.

B2t—15 to 27 inches, yellowish-brown (10YR 5/6) clay loam;
common, fine, distinct, gray (10YR 6/1) mottles;
moderate, fine, angular blocky structure; firm, sticky
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and plastic; a few fine and medium roots; a few,
fine, tubular pores; thin, continuous, dark yellowish-
brown (10YR 4/4) clay films; very strongly acid;
clear, smooth boundary.

Bx1—27 to 37 inches, mottled yellowish-brown (10YR 5/8),
strong-brown (7.5YR 5/8), and light-gray (10YR 7/1)
sandy clay loam; moderate, very coarse, prismatic
structure that parts to weak, medium, subangular
blocky ; very firm, slightly sticky and slightly plastic;
brittle and compact when in place; a few fine roots;
patchy clay films; thin to thick, dark yellowish-
brown (10YR 4/4) clay flows along prismatic struc-
ture faces; very strongly acid; gradual, wavy
boundary.

Bx2g—37 to 54 inches, light-gray (10YR 6/1) sandy clay
loam ; common, fine, distinct, yellowish-brown (10YR
5/6) mottles; moderate, very coarse, prismatic struc-
ture that parts to weak, coarse, angular blocky ; firm,
sticky and plastic; brittle and compact when in
place; a few, fine, tubular pores; thin, patchy, dark
vellowish-brown (10YR 4/4) clay films; thin to thick
dark yellowish-brown (10YR 4/4) clay flows along
prismatic structure faces; very strongly acid; grad-
ual, wavy boundary.

Clg—54 to 84 inches, mottled gray (10YR 6/1), strong-brown
(T.5YR 5/6), and red (2.5YR 4/8) sandy clay loam
massive; firm, slightly sticky and slightly plastic;
very strongly acid; gradual, wavy boundary.

C2g---84 to 92 inches, gray (5Y 6/1) sandy clay loam; mas-
sive; firm, slightly sticky and slightly plastic; very
strongly acid.

The solum ranges from 42 to 60 inches in thickness.
Depth to bedrock is more than 5 feet. The A horizon has
hues of 2.5Y and 10YR, valnes of 4 to 6, and chromas of 2 to
4. It commonly is fine sandy loam but ranges to loam. The
Bt horizon has hues of 10YR and 2.5Y, values of 5 and 6,
and chromas of 6 to 8. It is clay loam or sandy clay loam.
Mottles in the Bt horizon have chromas of 1 and 2. The Bx
horizons have hues of 10YR and 7.5YR, values of 5 to 7, and
chromas of 1 to 8. The C horizon is gray sandy clay loam or
sandy loam, which commonly is mottled.

Colfax soils commonly are near Appling and Cecil soils.
Colfax soils are more poorly drained than Appling and Cecil
soils, and they have a fragipan, which is absent in the Appling
and Cecil soils.

Colfax fine sandy loam, 2 to 6 percent slopes (CIB).—
This soil is in small scattered areas. It has the profile de-
scribed as representative of the Colfax series.

Included with this soil in mapping were small areas of
Appling and Ceecil soils.

This soil has a perched seasonal high water table at a
depth of 1 to 114 feet, and artificial drainage is needed if
this soil is used for farming. It is somewhat droughty
during the growing season, because the fragipan is near
the surface. If this soil is adequately drained, limed, and
fertilized, it has a limited suitability for most locally
grown crops, except alfalfa. Alfalfa grown on this soil is
short lived because of excessive wetness in winter and
in spring. Capability unit IITw-3; woodland suitability

group 8.

Colfax Series, Gravelly Subsoil Variant

Soils of the Colfax series, gravelly subsoil variant, are
moderately well drained and gently sloping. They are on
the Piedmont uplands. These soils formed in material
weathered from granite monzonite. They have a mod-
erate fragipan at a depth of 18 to 28 inches. The native
vegetation is largely oaks and hickory, but stands of

Virginia pine are on farmland that is reverting to wood-
land. Most of the areas of these soils are wooded.

In a representative profile the surface layer is fine
sandy loam about 10 inches thick. The upper 4 inches is
dark grayish brown, and the lower 6 inches is a yellowish
brown. The subsoil is about 32 inches thick. The upper 8
inches is yellowish-brown, firm sandy clay loam. The next
6 inches is yellowish-brown gravelly fine sandy loam frag-
ipan that is mottled with light brownish gray. The next
6 inches is yellowish-brown gravelly clay loam that is
mottled with red. The fragipan is firm, brittle, and com-
pact. The lower 12 inches is firm gravelly clay loam that
1s mottled with strong brown, yellowish brown, and red.
The substratum begins at a depth of 42 inches and extends
to a depth of 96 inches or more. The upper 24 inches is
firm gravelly clay loam that is mottled with red, brownish
yellow, strong brown, and dark yellowish brown. The
lower 30 inches is friable gravelly loam that is strong
brown, pale brown, and yellowish red.

Colfax soils, gravelly subsoil variant, have a very
strongly acid subsoil. They are low in natural fertility
and organic-matter content. The subsoil above the frag-
ipan is moderately permeable, but the fragipan is slowly
permeable. Available moisture capacity is low to moder-
ate. The water table is above the fragipan during wet
periods.

Representative profile of Colfax fine sandy loam,
gravelly subsoil variant, 2 to 6 percent slopes, 100 yards
north of Route 654, one-fourth mile east of Route 655, in
southwestern Stafford County:

Al1—0 to 4 inches, dark grayish-brown (2.5Y 4/2) fine sandy
loam ; moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; many very fine
and fine roots; 5 to 15 percent fine, angular, quartz
fragments; strongly acid; clear, smooth boundary.

A2—4 to 10 inches, yellowish-brown (10YR 5/4) fine sandy
loam; weak, fine, granular structure; very friable,
slightly sticky and slightly plastic; common very fine
and fine roots; 5 to 15 percent fine angular fragments;
very strongly acid; clear, smooth boundary.

B2t—10 to 18 inches, yellowish-brown (10YR 5/6) sandy clay
loam; weak, medium, subangular blocky structure;
firm, slightly sticky and slightly plastic; common very
fine and fine roots; a few, very fine, tubular pores;
thin patchy clay films; 5 to 15 percent fine, angular,
quartz fragments; very strongly acid; abrupt, smooth
boundary.

Bx1—18 to 24 inches, yellowish-brown (10YR 5/6) gravelly
fine sandy loam; common, coarse, faint, light brown-
ish-gray (10YR 6/2) mottles; weak, thick, platy
structure; firm, slightly sticky and slightly plastic;
brittle and compact when in place; a few very fine
roots; a few fine pores; 15 to 35 percent fine angular
quartz fragments; thin, continuous, yellowish-brown
(10YR 5/8) clay films; very strongly acid; clear,
smooth boundary,

Bx2—24 to 30 inches, yvellowish-brown (10YR 5/6) gravelly
clay loam; common, medium, prominent, red (2.5YR
4/8) mottles; weak, medium, platy structure; firm,
sticky and slightly plastic; brittle and compact when
in place; a few very fine roots; a few fine pores;
20 to 35 percent angular quartz fragments; thin,
continuous, brown (7.5YR 4/4) clay films: very
strongly acid; clear, smooth boundary.

B3t—--30 to 42 inches, mottled strong-brown (7.5YR 5/8), yel-
lowish-brown (10YR 5/4), and red (2.5YR 4/6)
gravelly clay loam; weak, medium, subangular blocky
structure ; firm, sticky and plastic; a few fine, tubular
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pores; 20 to 35 percent fine angular quartz fragments;
a few, thin, patchy clay films; very strongly acid;
gradual, smooth boundary.

C1—42 to 66 inches, mottled red (25YR 4/6), brownish-yellow
(10YR 6/8), strong-brown (7.5YR 5/6), and dark
yellowish-brown (10YR 4/4) gravelly clay loam;
rock-controlled structure; firm, sticky and plastic;
many very fine flakes of mica; 35 percent fine angu-
lar quartz fragments; very strongly acid; gradual,
smooth boundary.

C2—66 to 96 inches, strong-brown (7.5YR 5/6) gravelly loam;
common, fine, distinet, pale-brown (10YR 6/3) and
yellowish-red (5YR 5/6) mottles; rock-controlled
structure; friable, nonsticky and nonplastic; many
very fine flakes of mica; 85 percent fine angular
quartz fragments; very strongly acid.

The solum ranges from 40 to 52 inches in thickness. Depth
to rock is more than 5 feet. Depth to the fragipan ranges from
18 to 28 inches. Coarse fragments make up from 5 to 15 per-
cent of the A and Bt horizons and from 15 to 85 percent of
the Bx horizons. The B2t horizon has hues of 10YR, a value
of 5, and chromas of 4 to 8. It commonly is sandy clay loam
or clay loam. The Bx horizons have hues of 10YR, values of
5 and 6, and chromas of 4 to 8 mottled with light brownish
gray, red, and yellowish red.

Colfax soils, gravelly subsoil variant, commonly are near
Appling and Nason soils. Colfax soils are less well drained
than the Appling and Nason soils, and they have a fragipan,
which is lacking in Appling and Nason soils.

Colfax fine sandy loam, gravelly subsoil variant, 2
to 6 percent slopes (CmB).—This soil is on broad ridges.
Tt has the profile described as representative of the Colfax
series, gravelly subsoil variant.

Included with this soil in mapping were small areas of
Appling and Nason soils and a few small areas of mod-
erately well drained soils that do not have a fragipan.

Runoft is slow to medium on this soil, and erosion is a
severe hazard if this soil is clean tilled or exposed. This
soil has a seasonal perched high water table at a depth
of 115 to 214 feet, and artificial drainage is beneficial if
it is used for farming. This soil is droughty during the
growing season because the fragipan is near the surface.
Where this soil is adequately drained, limed, and fertil-
ized, it has a limited suitability for most locally grown
crops, except alfalfa. Alfalfa grown on this soil is short
lived because of excessive wetness in winter and in spring.
Capability unit ITTe-5; woodland snitability group 8.

Congaree Series

The Congaree series consists of deep, well-drained,
nearly level to very gently sloping soils on stream flood
plains. These soils formed in loamy and sandy alluvial
material along the larger streams in Stafford County, and
along the Rappahannock River in southern Stafford and
King George Counties. The native vegetation is largely
oaks, maple, gum, ash, and yellow-poplar, but stands of
Virginia pine and loblolly pine are on farmland that is re-
verting to woodland. Most of the acreage of Congaree
soils is in pasture and in trees.

In a representative profile the surface layer is dark-
brown loam about 10 inches thick. The substratum con-
sists of five layers. The upper 7 inches is brown, friable
loam. The next 20 inches is brown, friable light silty clay
loam. The next 12 inches is brown, friable very fine sandy
loam. Below this layer is 15 inches of dark grayish-brown,

friable loam. The lower 26 inches is gray sandy clay loam
that is mottled with brown.

Congaree soils are slightly acid to strongly acid. They
are low to moderate in organic-matter content, and are
medium in natural fertility. The substratum is moder-
ately permeable. Available moisture capacity is moderate.
The seasonal high water table is at a depth of 4 feet or
more, and depth varies with the level of nearby streams.
These soils are frequently flooded.

Representative profile of Congaree loam, along the
Rappahannock River, 500 yards south of Route 8, in south-
western King George County

Al—0 to 10 inches, dark-brown (7.5YR 4/2) loam; moderate,
fine, granular structure; very friable, slightly sticky
and slightly plastic; common very fine and fine roots ;
a few, fine, rounded quartz pebbles; many fine mica
flakes; slightly acid; clear, smooth boundary.

C1—10 to 17 inches, brown (7.5YR 4/4) loam; massive; fri-
able, slightly sticky and slightly plastic; common fine
roots; many, fine, tubular pores; a tew, fine, rounded
quartz pebbles; many fine mica flakes; slightly acid;
clear, smooth boundary,

C2—17 to 37 inches, brown (7.5YR 4/4) light silty clay loam ;
massive; friable, slightly sticky and slightly plastic;
common fine roots; many, fine, tubular pores; a few,
fine, rounded quartz pebbles; many fine mica flakes ;
medium acid; clear, smooth boundary.

C3—37 to 49 inches, brown (7.5YR 4/4) very fine sandy loam;
massive; friable, slightly sticky and slightly plastic;
common fine roots; many, fine, tubular pores; a few,
fine, rounded quartz pebbles; many fine mica flakes;
medium acid; clear, smooth boundary.

C4—49 to 64 inches, dark grayish-brown (10YR 4/2) loam;
massive; friable, slightly sticky and slightly plastic;
a few fine roots; common, very fine, tubular pores;
a few, fine, rounded quartz pebbles; many fine flakes
of mica; strongly acid; clear, smooth boundary.

C5-—64 to 90 inches, gray (10YR 6/1) sandy clay loam; com-
mon, fine, distinet, brown (7.5YR 4/4) mottles; mas-
sive; friable, slightly sticky and slightly plastie; a
few fine roots; a few, fine, rounded quartz pebbles ;
many fine mica flakes; strongly acid.

Rounded quartz pebbles commonly make up less than 1
percent to about 15 percent, by volume, of the solum. The A
horizon has hues of 7.5YR and 10YR, values of 3 to 5, and
chromas of 2 to 4. It is commonly loam, but ranges to silt
loam and fine sandy loam. The upper part of the substratum
is 30 inches thick and has hues of 7.5YR and 10YR, values
of 4 to 6, and chromas of 3 to 6. It is light silty clay loam to
fine sandy loam. The lower part is 40 inches thick and com-

monly mottled. Tt ranges from sand and gravel to silty clay
loam.

Congareé soils commonly are near Cartecay, Roanoke, and
Wehadkee soils. They lack the gray mottles in the upper 40
inches typieal of the Cartecay soils. Congaree soils also lack
the gray subsoil of the Roanoke and Wehadkee soils.

Congaree loam (Cn).—This is the only Congaree soil
mapped in the survey area. It is on long, narrow flood
plains. Slopes are 0 to 4 percent.

Included with this soil in mapping were small areas of
Altavista, Cartecay, and Wickham soils. Also included
were small spots of soils that have a gravelly and very
gravelly subsoil.

Runoff is slow on this soil. Congaree loam is frequently
flooded in many areas. If this soil is adequately limed
and fertilized, it is well suited to most of the locally
grown summer crops. Capability unit ITw-2; woodland
suitability group 1.
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Craven Series

The Craven series consists of deep, moderately well
drained, nearly level to gently sloping soils of the Coastal
Plain lowlands. These soils formed in clayey sediments.
The native vegetation is largely oaks and hickory, but
stands of Virginia pine and loblolly pine are on farmland
that is reverting to woodland. Most of the acreage of
Craven soils is wooded.

In a representative profile the surface layer is loam
about 9 inches thick. The upper 8 inches is dark grayish
brown, and the lower 6 inches is pale brown. The subsoil
is about 47 inches thick. The upper 6 inches is yellowish-
brown, firm heavy clay loam. The next 11 inches is yel-
lowish-brown, firm clay. Below this layer is 18 inches of
very firm clay that is mottled with strong brown, red, and
gray. The lower 12 inches is very firm yellowish-brown
clay that is mottled with red and gray. The substratum
begins at a depth of 56 inches and extends to a depth of
99 inches or more. It is very firm clay that is mottled with
yellowish brown, light gray, and red.

Craven soils have a strongly acid or very strongly acid
subsoil. They are low in natural fertility and organic-
matter content. Permeability is slow in the subsoil, and
available moisture capacity is moderate. The seasonal high
water table is at a depth of 21/ to 5 feet in winter and in
spring.

Representative profile of Craven loam, 0 to 2 percent
slopes, 50 yards east of Route 625, one-half mile south of
Route 629, in eastern King George County:

A1—0 to 3 inches, dark grayish-brown (2.5Y 4/2) loam; mod-
erate, fine, granular structure; very friable, slightly
sticky and slightly plastic; many fine and medium
roots; very strongly acid; clear, smooth boundary.

A2—3 to 9 inches, pale-hrown (10YR 6/3) loam; a few, fine,
faint, strong-brown (7.5YR 5/8) mottles; weak, me-
dium, subangular blocky structure; friable, slightly
sticky and slightly plastic; common fine and medium
roots; a few, fine and medium, tubular pores; strong-
ly acid; clear, smooth boundary.

B1—9 to 15 inches, yellowish-brown (10YR 5/6) heavy clay
loam; weak, fine, subangular blocky structure; firm,
sticky and plastic; common fine and medium roots; a
few, fine, tubular pores; very strongly acid; clear,
smooth boundary.

B21t—15 to 26 inches, yellowish-brown (10YR 5/6) clay;
moderate, very fine and fine, angular blocky struc-
ture; firm, sticky and plastic; common fine and me-
dium roots; a few, fine, tubular pores; thin contin-
nous clay films; very strongly acid; clear, smooth
boundary.

B92t—26 to 44 inches, mottled strong-brown (7.5YR 5/8),
red (2.5YR 5/8), and gray (10YR 6/1) clay; strong,
very fine and fine, angular blocky structure; very
firm, sticky and plastic; a few fine and medium roots;
thin continuous clay films; strongly acid; gradual,
smooth boundary.

Bo3t—44 to 56 inches, yellowish-brown (10YR 5/6) clay;
many, medium, prominent, gray (10YR 6/1) and
red (2.5YR 4/6) mottles; strong, thin, platy struc-
ture; very firm, sticky and plastic; a few fine and
medium roots; thin continuous clay films; very
strongly acid; gradual, smooth boundary.

C—56 to 92 inches, mottled yellowish-brown (10YR 5/8),
light-gray (10YR 7/1), and red (10YR 4/8) clay;
massive; very firm, sticky and plastic; very strongly
acid.

The solum ranges from 44 to 62 inches in thickness. The A
horizon has hues of 10YR and 2.5Y, values of 4 to 6, and
chromas of 2 to 4. It is commonly loam, but ranges to fine
sandy loam and silt loam. The upper 10 to 15 inches of the
Bt horizon has hues of 10YR and 7.5YR, values of 4 and 5,
and chromas of 6 to 8. It is commonly clay loam or clay.
The C horizon is mottled with gray, yellowish brown, strong
brown, red, and yellowish red.

Craven soils are near Bourne, Caroline, Sassafras, and
Tetotum soils, They lack the fragipan of the Bourne soils.
They are more poorly drained than the Caroline soils, and
have a thinner and more clayey solum. Craven soils have a
more clayey solum than the Sassafras and Tetotum soils, and
are more poorly drained than the Sassafras soils.

Craven loam, 0 to 2 percent slopes (CrA).-—This soil has
the profile described as representative of the Craven
series.

Included with this soil in mapping were a few small
areas of Bladen, Bourne, Caroline, and Tetotum soils.

RunofT is slow on this soil. It has a seasonal high water
table at a depth of 214 to 5 feet, and some areas pond
during wet periods. Artificial drainage is beneficial if the
soil is used for farming. If this soil is adequately drained,
limed, and fertilized, it is suited to most locally grown
crops. If alfalfa is grown, it is shoit lived because wet-
ness is excessive in winter and in spring. Capability unit
IITw-1; woodland suitability group 2.

Craven loam, 2 to 6 percent slopes (CrB).—This soil is
in broad areas.

Included with this soil in mapping were small areas of
Bourne, Caroline, Pooler, and Tetotum soils.

Runoff on this soil is slow to medium, and erosion is a
severe hazard if the soil is clean tilled or exposed. Artifi-
cial drainage is beneficial if the soil is used for farming.
If this soil is adequately drained, limed, and fertilized,
it is suited to most locally grown crops. If alfalfa is
grown on this soil, it is short lived because wetness is ex-
cessive in winter and in spring. Capability unit ITTe-4;
woodland suitability group 2.

Cullen Series

The Cullen series consists of deep, well-drained, gently
sloping to strongly sloping soils of the Piedmont uplands.
These soils formed in material weathered from gneiss and
schist, and felsites. The native vegetation is largely oaks
and hickory, but stands of Virginia pine are on farmland
that is reverting to woodland. Large areas of these soils
are used for general farming, and small areas are wooded.

In a representative profile the plow layer is dark-brown
loam about 8 inches thick. The subsoil is about 49 inches
thick. The upper 9 inches is red, friable clay loam. The
next 25 inches is dark-red, firm clay. The lower 15 inches
is friable silty clay loam mottled with red and reddish
yellow. The substratum begins at a depth of 57 inches
and extends to 110 inches or more. It is friable silt loam
that is red, dark red, reddish yellow, and brownish yellow.

Cullen soils have a medium acid to very strongly acid
subsoil. They are low in organic-matter content and mod-
erate in natural fertility. Permeability is moderate in the
subsoil, and available moisture capacity is moderate.

Representative profile of Cullen loam, 2 to 6 percent
slopes, eroded, 500 yards north of Route 610 and 1 mile
west of Garrisonville, in northern Stafford County:
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Ap—-0 to 8 inches, dark-brown (7.5YR 4/4) loam; moderate,
fine, granular structure; friable, slightly sticky and
slightly plastic; many very fine and fine roots; a
few, fine, hard, black concretions; medium acid;
clear, smooth boundary.

B21t—8 to 17 inches, red (2.5YR 4/6) clay loam; moderate,
fine, subangular blocky structure; friable; slightly
sticky and slightly plastic; a few very fine roots;
common, fine, tubular pores; a few, thin, patchy
films; a few, fine, hard, black concretions; medium
acid; clear, smooth boundary.

B22t—17 to 30 inches, dark-red (10R 8/6) clay; moderate, fine,
angular blocky structure; firm, sticky and plastic;
a few very fine roots; common, fine, tubular pores;
thin continuous clay films; a few, fine, hard, black
concretions ; medium acid ; gradual, smooth boundary.

B23t—30 to 42 inches, dark-red (10R 8/6) clay: moderate,
medium, angular blocky structure; firm, sticky and
plastic; a few very fine roots; a few, fine, tubular
pores; thin continuous clay films; small pockets of
reddish-yellow (7.5YR 7/8) clay; a few, fine, hard,
black concretions; strongly acid; gradual, smooth
boundary,

B24t—42 to 57 inches, mottled red (2.5YR 4/8), red (10R 4/8),
and reddish-yellow (7.5YR 7/8) silty clay loam;
weak, coarse, angular blocky structure; friable,
slightly sticky and slightly plastic; common, fine,
tubular pores; common, thin, dark-red (2.5YR 3/6)
clay films; a few, fine, hard, black concretions; very
strongly acid; gradual, smooth boundary.

C1--57 to 82 inches, mottled red (2.5YR 4/8), red (10R 4/8),
and reddish-yellow (7.5YR 6/8) silt loam; massive;
friable, slightly sticky and slightly plastic; thin and
moderately thick red (2.5YR 4/8) clay in seams in
upper part of horizon; very strongly acid; gradual,
smooth boundary.

02—82 to 110 inches, dark-red, red, and brownish-yellow silt
loam that has rock-controlled structure; friable,
slightly sticky and slightly plastic; very strongly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than 5 feet. The A horizon has hues of
75YR and BYR, values of 4 and 5, and chromas of 2 to 4.
It is commonly loam, but ranges to silt loam. Severely eroded
areas have a clay loam surface layer. The B2t horizon has
hues of 10R and 2.5YR, values of 3 and 4, chromas of 4 to &,
The C horizon is very strongly weathered gneiss, schist, or
felsite that has a rock-controlled structure and loam or silt
loam texture.

Cullen soils commonly are in association with Nason,
Orange, and Zion soils. Cullen soils have a thicker solum and
are less acid than Nason soils. They are better drained than
Orange soils and have a redder subsoil and are more acid than
Zion soils.

Cullen loam, 2 to 6 percent slopes, eroded {CuB2).— -

This soil is on ridges. It has the profile described as rep-
resentative of the Cullen series.

Included with this soil in mapping were small areas of
Cecil, Nason, and Elioak soils. Also included were small
areas of severely eroded Cullen soil that have a clay loam
surface layer.

Runoff is medium on this soil. Further erosion is a
moderate hazard if the soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is well snited
to most locally grown crops. Capability unit ITe-1; wood-
land suitability group 1.

Cullen loam, 6 to 15 percent slopes, eroded (CuC2).—
This soil is on the sides of narrow ridges.

Included with this soil in mapping were small areas of
Cecil, Nason, and Elioak soils. Also included were small

areas of a severely eroded Cullen soil that has a clay loam
surface layer.,

Runoft on this soil is medium to rapid, and erosion is
a severe hazard if the soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is suited to
most locally grown crops. Capability unit 1ITe-1; wood-
land suitability group 1.

Cullen clay loam, 6 to 15 percent slopes, severely
eroded (CvC3).—The surface layer of this soil is clay that
is & mixture of material from the remaining surface layer
and the subsoil, and in places the solum is thinner than
that in the profile described as representative of the
Cullen series. The two profiles otherwise are similar.

Included with this soil in mapping were small areas
of eroded Cecil, Nason, and Elioak soils, and some small
gullied areas.

Runoff is medium to rapid on this soil. Further erosion
is a very severe hazard if the soil is clean tilled or ex-
posed. If this soil is adequately limed and fertilized, it is
suited to most locally grown crops. Because erosion is a
very severe hazard, this soil is better suited to close-grow-
ing crops, pasture, and woodland than to row Crops.
Capability unit IVe-2; woodland suitability group 11.

Cut and Fill Land

Cut and fill land (Cw) consists of areas where soil ma-
terial has been removed or reworked by machinery. Some
of these areas are along recent highway-construction sites
and include both horrow areas outside the right-of-way
and the right-of-way itself. A few areas are leveled and
are used for commercial construction and as trailer parks,
Other areas have been excavated and filled or shaped
for various purposes. A. few areas are severely eroded.

In many places cuts and excavations in the areas are
deep and extend into the underlying geologic materials.
These materials are either unconsolidated sandy, loamy,
and clayey sediment or bedrock formations.

Texture in areas of Cut and fill land generally ranges
from loamy sand to clay loam and clay, but some areas
are very gravelly. Color generally is yellowish brown,
strong brown, pale brown, yellowish red, red, or gray.

Many areas of Cut and fill land have little or no vegeta-
tive cover. Other areas have a thin cover of grasses,
weeds, Virginia pine, and loblolly pine. Sediment pro-
duction is medium to high. Runoff is rapid, and perme-
ability is moderate to slow. Slopes are variable, but they
commonly range from 6 to 45 percent. Small areas of
unworked soils within areas of Cut and fill land com-
monly are compacted and are shaped to some extent, but
otherwise they generally resemble the other soils of the
immediate surrounding areas. Capability unit unas-
signed; woodland suitability group 183.

Dogue Series

The Dogue series consists of deep, moderately well
drained, nearly level to gently sloping soils. These soils
formed in loamy and clayey alluvinm on the terraces
along the Rappahannock River in Stafford and King
George Counties. The native vegetation is largely a mix-
ture of oaks, hickory, and yellow-poplar, but stands of
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Virginia pine and loblolly pine are on farmland that is
reverting to woodland. Most of the acreage of Dogue
soils is wooded, but some areas are used for farming.

In a representative profile the surface layer is loam
about 10 inches thick. The upper 4 inches is dark grayish
brown and the lower 6 inches is light olive brown. The
subsoil is about 37 inches thick. The upper 4 inches is
yellowish-brown heavy clay loam. The next 10 inches is
yellowish-brown firm clay. The next 10 inches is firm,
yellowish-brown heavy clay loam that is mottled with
light brownish gray and strong brown. The lower 13
inches is a firm heavy clay loam that is mottled with
strong brown, gray, and red. The substratum begins at a
depth of about 47 inches and continues to 98 inches or
more. It is loamy fine sand that is strong brown mottled
with light brownish gray.

Dogue soils have a strongly to very strongly acid sub-
soil. They arc low in organic-matter content and low in
natural fertility. Permeability is moderately slow in the
subsoil, and available moisture capacity is moderate. The
seasonal high water table is at a depth of 214 to 314 feet
in winter and in spring months.

Representative profile of Dogue loam, 0 to 2 perceant
slopes, 80 yards west of Route 631, 75 yards north of
Route 607, in southern King George County:

A1—0 to 4 inches, dark grayish-brown (2.5Y 4/2) loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; many fine roots;
strongly acid; clear, smooth boundary.

A2—4 to 10 inches, light olive-brown (2.5Y 5/4) loam; weak,
fing, subangular blocky structure; friable, slightly
sticky and slightly plastic; many fine roots; a few,
fine, tubular pores; strongly acid; clear, smooth
boundary.

Blt—10 to 14 inches, yellowish-brown (10YR 5/6) heavy
clay loam; weak, medium, subangular blocky struc-
ture; firm, sticky and plastic; common fine and
medium roots; a few fine pores; a few fine flakes of
mica; a few, thin, patchy clay films; very strongly
acid; clear, smooth boundary.

B21t—14 to 24 inches, yellowish-brown (10YR- 5/6) clay;
moderate, fine, angular blocky structure; firm, sticky
and plastic; common fine roots; a few fine pores; a
few fine flakes of mica; thin continuous clay films;
very strongly acid; clear, smooth boundary.

RB22t—924 to 384 inches, yellowish-brown (10YR 5/6) heavy
clay loam; common, fine, distinct, light brownish-gray
(10YR 6/2), gray (10YR 5/1), and strong-brown
(7.5YR 5/6) mottles; moderate, medium, angular
blocky structure; firm, sticky and plastic; a few
fine roots; a few fine pores; common fine flakes of
miea : thin continuous clay films; very strongly acid;
clear, smooth boundary.

B3t—34 to 47 inches, mottled strong-brown (7.5YR 5/8),
gray (10YR 5/1), and red (2.5YR 4/6) heavy clay
loam; firm, sticky and plastic; moderate, fine, an-
gular blocky structure; a few fine roots; a few fine
pores; common fine flakes of mica ; thin, patchy, gray
(10YR 5/1) clay films; very strongly acid; gradual,
smooth boundary.

TIC—47 to 98 inches, strong-brown (7.5YR 5/6) loamy fine
gand; many, medium, distinet, light brownish-gray
(10YR 6/2) mottles; structureless; friable, non-
sticky and nonplastic; common fine flakes of mica;
very ‘strongly acid. - -

"The solumi ranges from 40 to 54 inches in thicknéss. The
A horizon -has hues of 2.5Y and 10YR, values of 4 and 5,
and chromas of 2 to 4. It commonly is loam, but ranges -to

silt loam and very fine sandy loam. The upper 24 inches of
the Bt horizon has hues of 10YR and 7.5YR, values of 4 and 5,
and chromas of 4 to 8. Mottles that have a chroma of 2 occur
at a depth of 14 to 18 inches below the top of the Bt horizon
The 133t horvizon commonly is heavy clay loam or clay, but
ranges to silty clay loam and clay loam. The C horizon in
many places contains layers of silty and clayey material.

Dogue soils are near Altavista, Augusta, Wahee, and Wick-
ham soils, They ave similar to Altavista soils, but have more
clay in the subsoil. 'They are better drained than the Au-
gusta soilg, and they have a finer textured subsoil. Dogue
soils are hetter drained than the Wahee soils. They are
more poorly drained and have a finer textured subsoil than
the Wickham soils.

Dogue loam, 0 to 2 percent slopes (DoA).—This nearly
level soil is on broad terraces. It has the profile described
as representative of the Dogue series.

Included with this soil in mapping were small areas
of Altavista, Augusta, Wahee, and Wickham soils.

Artificial drainage is needed if this soil is used for
farming. If this soil is adequately drained, limed, and
fertilized, it is well suited to most locally grown crops.
Alfalfa grown in this soil is short lived because wetness
is excessive in winter and in spring. Capability unit
ITw-1; woodland suitability group 4.

Dogue loam, 2 to 6 percent slopes (DoB).—This soil is
on terraces.

Included with this soil in mapping were small areas of
Altavista, Turbeville, and Wickham soils.

Runofl is slow to medinm on this soil, and erosion is a
moderate hazard if this soil is clean tilled or exposed.
Artificial drainage is beneficial if this soil is used for
farming. If this soil is adequately drained, limed, and
fertilized, it is well suited to most of the locally grown
crops. Alfalfa grown on this soil is short lived because
wetness is excessive in winter and in spring. Capability
unit ITe—4; woodland suitability group 4.

Elbert Series, Thin Solum Variant

Soils of the Elbert series, thin solum variant, are deep,
poorly drained, and nearly level. They formed in ma-
terial weathered from hornblende gneiss, basic schist, and
felsites in upland depressions and along drainageways.
The native vegetation is a mixture of oaks, maple, syca-
more, willow, elm, and birch, but stands of birch, gum,
and willow are on farmlands that are reverting to wood-
Jand.

In a representative profile the surface layer is silt loam
about 10 1nches thick. The upper 4 inches is dark brown,
and the lower 6 inches is brown. The subsoil is about 25
inches thick. The upper 7 inches is gray, friable silty clay
loam that is mottled with vellowish brown. The lower
18 inches is gray, very firm clay that is mottled with
vellowish brown. The substratum begins at a depth of
about 85 inches and extends to 110 inches or more. The
upper 29 inches is greenish-gray friable loam that is
mottled with olive brown. The next 26 inches is gray
sand and gravel. The lower 20 inches is very strongly
weathered hornblende gneiss.

Elbert soils, thin solum variant, have a medium acid
to slightly acid subsoil. They are moderate in natural
fertility and organic-matter content. Permeability is
slow to.very-slow in the subsoil, and available moisture
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capacity is moderate. Depth to the seasonal high water
table ranges from 0 to 1 foot from the surface in winter
and in spring.

Representative profile of Elbert silt loam, thin solum
variant, three-fourths of a mile west of Route 616 by
Potomac Run, in west-central Stafford County:

Apl1—0 to 4 inches, dark-brown (10YR 4/3) silt loam; mod-
erate, fine, granular structure; friable, slightly sticky
and slightly plastic; many fine roots; slightly acid;
clear, smooth boundary.

Ap2—4 to 10 inches, brown (10YR 4/3) silt loam; many,
fine, faint, grayish-brown (10YR 5/2) mottles; weak,
medium, subangular blocky struecture; friable, slightly
sticky and slightly plastic; many fine roots; com-
mon, fine, tubular pores; medium acid; clear, smooth
boundary.

Bltg-—-10 to 17 inches, gray (10YR 6/1), silty clay loam;
many, fine, distinet, yellowish-brown (10¥YR 5/6)
mottles; weak, medium, subangular blocky structure;
friable, slightly sticky and plastic; few fine roots;
comnon, fine, tubular pores; common fine pockets of
black concretionary material; slightly acid; abrupt,
irregular boundary.

B2tg—17 to 35 inches, gray (N 5/0) clay; common, fine,
prominent, yellowish-brown (10YR 5/6) mottles;
strong, coarse, prismatic structure that breaks readily
into moderate, medium, angular blocky structure;
very firm, sticky and plastic; a few fine roots;
common, fine, tubular pores; thin, continuous gray
(N 5/0) clay films; common fine pockets of black
concretions; common slickensides; medium acid;
gradnal, smooth boundary.

IIC1g—35 to €4 inches, greenish-gray (5G 5/1) loam;
common, fine, prominent, olive-brown (2.5Y 4/4)
mottles; massive; friable, slightly sticky and slightly
plastic; a few fine roots; a few, fine, tubular pores;
common very fine flakes of mica ; medium acid; clear,
smooth boundary.

ITIC2g—64 to 90 inches, gray loamy sand and gravel; very
friable, nonsticky and nonplastic; common very fine
flakes of mica ; medium acid; clear, smooth boundary.

IVC3—90 to 110 inches, soft, very strongly weathered horn-
blende gneiss.

The solum ranges from 30 to 40 inches in thickness.
Depth to bedrock is more than 5 feet. The A horizon has
hues of 10YR, values of 4 and 5, and chromas of 2 to 4.
In the lower part many mottles have a chroma of 2. It is
commonly silt loam but ranges to loam and light silty clay
loam. The Bt horizon has hues of 10YR, 2.5Y, or is neutral,
values of 4 to 6, and chromas of 0 and 1. It has common to
many mottles of yellowish brown and, in places, strong
brown. The B1lt horizon generally is silty clay loam or clay
loam.

Elbert soils, thin solum variant, commonly are near
Meadowville and Worsham soils. They are more poorly
drained than the Meadowrville soils, and they have a more
clayey subsoil. They are similar in drainage to the Worsham
soils, but are less strongly acid and have less sand.

Elbert silt loam, thin solum variant (Fb).—This is the
only Elbert soil, thin solum variant, mapped in the sur-
vey area. Slopes are dominantly 0 to 2 percent.

Included with this soil in mapping were a few small
areas of Meadowville, Orange, and Worsham soils.

This soil has a seasonal high water table at or near
the surface, and it ponds during wet periods. Artificial
drainage is needed if this soil is used for farming. If
this soil is adequately drained, limed, and fertilized, it
has a limited suitability for some locally grown crops.

460-460—T74—3

It is poorly suited to alfalfa or other deep-rooted crops.
Capability unit ITVw-1; woodland suitability group 12.

Elioak Series

The Elioak series consists of deep, well-drained, gently
sloping to strongly sloping soils on uplands. These soils
formed in material weathered from micaceous schist. The
native vegetation is largely oaks and hickory, but stands
of Virginia pine are on farmland that is reverting to
woodland. Large areas of these soils are wooded.

In a representative profile the surface layer is silt loam
about 8 inches thick. The upper 3 inches is dark brown,
and the lower 5 inches is strong brown. The subsoil is
about 41 inches thick. The upper 5 inches is yellowish-
red, friable silty clay loam. The next 26 inches is red,
firm clay. The lower 10 inches is red, firm silty clay loam.
The substratum begins at a depth of 49 inches and ex-
tends to a depth of 98 inches or more. It is very strongly
weathered, vertically oriented micaceous schist that is
dark red, dusky red, and reddish brown. :

Elioak soils have a strongly acid to very strongly acid
subsoil. They are low in natural fertility and organic-
matter content. Permeability is moderate in the subsoil,
and available moisture capacity is high.

Representative profile of Klioak silt loam, 2 to 6 per-
cent slopes, eroded, 200 yards east of Route 612, 114
miles south of Route 616, in west-central Stafford
County :

Ap1—O0 to 3 inches, dark-brown (7.5YR 4/4) silt loam; mod-
erate, fine, granular structure; friable, slightly
sticky and slightly plastic; many fine roots; strongly
acid; clear, smocth boundary.

Ap2—3 to 8 inches, strong-brown (7.5YR 5/6) silt loam ; weak,
fine, subangular blocky structure; friable, slightly
sticky and slightly plastic; common fine and medium
roots; a few, fine, tubular pores; strongly acid; clear,
smooth boundary.

B1t—S8 to 13 inches, yellowish-red (3YR 4/6) silty clay loam;
weak, medium, subangular blocky structure; friable,
sticky and plastic; common fine and medium roots; a
few, fine, tubular pores; a few, thin, patchy clay
films; very strongly acid; clear, smooth boundary.

B21t—13 to 27 inches, red (2.5YR 4/6) clay; moderate, fine,
angular blocky structure; firm, sticky and plastic; a
few fine and medinum roots; a few, fine, tubular
pores; thin continuous clay films; a few fine seams
of brownish-yellow (10YR 6/8) clay; common fine
flakes of mica; very strongly acid; clear, smooth
boundary.

B22t—27 to 39 inches, red (2.5YR 4/6) clay; moderate,
medium, angular blocky structure; firm, sticky and
plastic; a few fine roots; a few, fine, tubular pores;
thin continuous clay films; a few fine seams of
brownish-yellow (10YR 6/8) clay; common fine flakes
of mica; very strongly acid; gradual, smooth
boundary.

B3—39 to 49 inches, red (2.5YR 4/6) silty clay loam; mod-
erate, medium, angular blocky structure; firm, sticky
and plastie; a few fine roots; a few, fine, tubular
pores; a few, thin, patchy clay films; common fine
flakes of mica; very strongly acid; gradual, smooth
boundary.

C-—49 to 98 inches, very strongly weathered, vertically
oriented, very strongly acid, dark-red, reddish-brown,
and dusky-red mica schist.

The solum ranges from 30 to 50 inches in thickness. Depth
to rock is more than 5 feet. The A horizon has hues of 7.5YR,
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values of 4 and 5, and chromas of 2 to 6. It is commonly silt
loam or loam, but severely eroded areas are silty clay loam.
The B2t horizon has hues of 2.5YR, values of 4 and 5, and
chromas of 4 to 6. It is clay, but it has a “slick” feeling
that resembles a lighter textured material. The C horizon is
very strongly weathered schist, and it commonly is silt loam
or loam. In places thin veins of quartz extend into the solum.

In this survey arca the Elioak soils contain less kaolinite
in the profile than the Elioak soils in other survey areas,
but this difference does not alter their usefulness and be-
havijor.

Elioak soils commonly are near Cullen, Nason, and Manor
soils. They are similar to the Cullen soils, but are more acid.
They have a thicker solum than the Nason soils, and are less
yellow. They have a thicker solum than the Manor soils and
are finer textured.

Elioak silt loam, 2 to 6 percent slopes, eroded
(E1B2).—This soil is on ridges. It has the profile described
as representative of the Elioak series.

Included with this soil in mapping were small areas of
Cullen, Mecklenburg, and Nason soils. Also included
were spots of a similar soil in which angular quartz
fragments made up 15 to 85 percent of the surface layer
and the subsoil,

Runoff is medinm on this soil. Frosion is a moderate
hazard if the soil is clean tilled or exposed. If this soil
is adequately limed and fertilized, it is well suited to
most locally arown crops. Capability wnit ITe-1; wood-
land suitability group 4.

Elioak silt loam, 6 to 15 percent slopes, eroded
[E1C2).—Most of this soil is wooded.

Included with this soil in mapping were small areas of
Cullen, Manor, Mecklenburg, and Nason soils. Also in-
cluded were spots of a similar soil in which angular
quartz pebbles make up 15 to 50 percent of the surface
layer and the subsoil, and spots of a severely eroded soil
that has a silty clay loam surface layer.

Runoff on this soil is medium to rapid. Further ero-
sion is a severe hazard if this soil is clean tilled or ex-
posed. If this soil is adequately limed and fertilized, it
is suited to most locally grown crops. Capability unit
ITTe-1; woodland suitability group 4.

Elioak silty clay loam, 6 to 15 percent slopes, severely
eroded (EmC3).—The surface layer of this soil is silty clay
loam that is a mixture of material from the remaining
surface layer and the subsoil, and in places the solum is
thinner than that in the profile described as representa-
tive of the Elioak series. The two profiles otherwise are
similar.

Inclnded with this soil in mapping were small areas
of eroded Cullen, Manor, Mecklenburg, and Nason soils.
Also included were spots of a similar soil in which an-
gular quartz pebbles make up 15 to 50 percent, of the sur-
face layer and the subsoil.

Runoft on this soil is rapid. Further erosion is a very
severe hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it has a
limited suitability for most locally grown crops. Be-
cause of the very severe erosion hazard, this soil is better
sunited to close-growing crops, pasture, and woodland
than to row crops. Capability unit IVe-2; woodland
snitability group 11.

Fairfax Series

The Fairfax series consists of deep, well-drained, gently
sloping soils on uplands. These soils formed in a thin
layer of fluvial material and in material weathered from
schist and gneiss. The native vegetation is largely oaks
and hickory, but stands of Virginia pine are on farmland
that is reverting to woodland. Most of the acreage of
these soils is wooded.

In a representative profile the surface layer is loam
about 11 inches thick. The upper 8 inches is dark yellow-
1sh brown, and the lower 8§ inches is yellowish brown. The
subsoil is about 35 inches thick. The upper 6 inches is
yellowish-brown, firm silty clay loam. The next 7 inches
is firm_gravelly silty clay loam that is yellowish brown
mottled with light yellowish brown. The lower 22 inches
is firm silty clay loam that is mottled with strong brown
and red. The substratum begins at a depth of 46 inches
and extends to a depth of 76 inches or more. It is red,
dark-red, and strong-brown strongly weathered schist.

Fairfax soils have a very strongly acid subsoil. They
are low in natural fertility and organic-matter content.
Permeability is moderate in the subsoil, and available
moisture capacity is high. ,

Representative profile of Fairfax loam, 2 to 6 percent
slopes, on the U.S. Marine Corps Reservation near Route
617A, one-fourth mile southeast of MCS 6, in northern
Stafford County:

Apl—O0 to 3 inches, dark yellowish-brown (10YR 4/4) loam;
moderate, fine, granulav structure; very friable,
slightly sticky and plastic; common fine roots; a few
angular and rounded pebbles; very strongly acid;
clear, smooth boundary.

3 to 11 inches, yellowish-brown (10YR 5/4) loam:; weak,
medium, subangular blocky structure; friable, slightly
sticky and slightly plastic; common fine and medium
roots; a few, fine, tubular pores; a few angular and
rounded pebbles; very strongly acid; clear, smooth
boundary.

B21t—11 to 17 inches, yellowish-brown (10YR 5/6) silty
clay loam; weak, medium, subangular blocky struc-
ture; firm, sticky and plastic; a few fine and medium
roots; a few, fine, tubular pores; a few angular and
rounded pebbles; a few, thin, patchy clay films; very
strongly acid; clear, wavy boundary,

IIB22t—17 to 24 inches, yellowish-brown (10YR 5/6) grav-
elly silty clay loam; a few, fine, faint, light yellow-
ish-brown (10YR 6/4) mottles; weak, fine, sub-
angular blocky structure; firm, sticky and plastic;
a few fine and medium roots; a few, fine, tubular
pores; thin, continuous, strong-brown (7.5YR 5/6)
clay films; angular and rounded pebbles; very
strongly acid; clear, wavy boundary,

TIIB3t—24 to 46 inches, mottled strong-brown (7.5YR 5/8)
and red (2.5YR 4/8) silty clay loam; moderate, fine,
subangular blocky structure; firm, sticky and
plastic; thin patchy -clay ~films; many fine mieca
flakes; very strongly acid; gradual, smooth bounda ry.

C—46 to 76 inches, mottled dark-red (10YR 3/6), strong-
brown (7.5YR 5/8), and red (25YR 4/8) strongly
weathered schist; rock-controlled structure; crushes
into silt loam; many fine mica flakes; very strongly
acid.

Ap2

The solum ranges from 38 to 46 inches in thickness. Depth
to bedrock is more than 5 feet. Pebbles make up about
1 to 6 percent of the A and B21t horizons and 15 to 30
percent of the 1TB22¢ horizon. The B3t horizon commonly
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has no pebbles. The A horizon has hues of 10YR, values of 4
to 6, and chromas of 2 to 8. It commonly is loam, but ranges
to silt loam. The B21t and B22t horizons have hues of 10YR
and 7.5YR, values of 5 and 6, and chromas of 4 to 8. The
B21t horizon is commonly silty clay loam, but ranges to clay
loam. The B22t horizon is commonly gravelly silty clay loam,
but ranges to gravelly clay loam, silty clay loam, and clay
loam. The C horizon is strongly weathered schist or gneiss
that has a rock-controlled structure and is silt loam or loam.

Fairfax soils commonly occur near Nason and BElioak soils.
They have a less clayey subsoil than either of these soils.

Fairfax loam, 2 to 6 percent slopes (FaB).—This is the
only Fairfax soil mapped in the survey area. It is on
broad ridges.

Included with this soil in mapping were small areas of
Nason and Elioak soils. Also included were spots of a
similar soil that has a gravelly loam surface layer.

Runoff on this soil is slow to medium, and erosion is
a moderate hazard if this soil is clean tilled or exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit ITe-2;
woodland suitability group 4.

Fallsington Series

The Fallsington series consists of deep, poorly drained,
nearly level soils on lowlands. These soils formed in
loamy and sandy Coastal Plain sediment that contains
lenses and thin strata of clayey materials. The native
vegetation is largely a mixture of oaks, elm, willow,
maple, and gum, but Virginia pine and loblolly pine are
on farmland that is reverting to woodland. Most areas
of Fallsington soils are wooded.

In a representative profile the surface layer is dark-
brown and grayish-brown very fine sandy loam about 6
inches thick. The subsoil is about 24 inches thick. The
upper 5 inches is light brownish-gray, friable sandy clay
loam that is mottled with yellowish brown. The next 7
inches is gray, firm clay loam that is mottled with yellow-
ish brown. The lower 12 inches is gray, firm sandy clay
loam that is mottled with yellowish brown. The sub-
stratum begins at a depth of 30 inches and extends to a
depth of 110 inches or more. Tt is gray and greenish-gray,
friable very fine sandy loam and loamy very fine sand.

Fallsington soils have a very strongly acid to extremely
acid snbsoil. They are low in organic-matter content and
natural fertility. The subsoil has moderate permeability.
Available moisture capacity is moderate. The seasonal
high water table is at the surface or within a depth of
114 feet during wet periods.

Representative profile of Fallsington very fine sandy
loam, 20 yards north of Route 301, 14 mile west of Po-
tomac River Bridge, in northeastern King George
County:

Al1—0 to 2 inches, dark-brown (10YR 3/3) very fine sandy
lnam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; common
fine and medium roots; very strongly aeid; abrupt,
smooth boundary.

A2--2 to 6 inches, grayish-brown (2.5Y 5/2) very fine sandy
loam ; common, fine, distinct, yellowish-brown (10YR
5/8) mottles primarily on ped surfaces and in pores;
weak., medium, subangular blocky structure; friable;
slightly sticky and glightly plastic; common fine,

medium, and coarse roots; a few, fine, tubular pores;
extremely acid; clear, smooth boundary.

to 11 inches, light brownish-gray (2.5Y 6/2)
sandy clay loam; many, medium, distinct, yellowish-
brown {(10YR 5/6) mottles; weak, fine, subangular
blocky structure; friable, sticky and slightly plastic;
common fine and medium roots; a few, fine, tubular
pores; a few, thin, patchy clay films; extremely
acid; cleay, smooth boundary.

B21tg—11 to 18 inches, gray (10YR 6/1) clay loam; many,
fine, distinct, yellowish-brown (10YR 5/8) mottles;
moderate, fine, subangular blocky structure; firm,
sticky and plastic; common fine and medium roots;
a few, fine and medium, tubular pores; thin patchy
clay films; very strongly acid; gradual, smooth
boundary.

B22tg—18 to 30 inches, gray (N 5/0) sandy clay loam; com-
mon, coarse, prominent, yellowish-brown (10YR 5/6)
mottles; moderate, medium, angular blocky strue-
ture ; firm, sticky and plastic; a few fine and medium
roots ; a few, fine, tubular pores; thin continuous clay
films; very strongly acid; gradual, smooth boundary.

Cl1g—30 to 50 inches, gray (10YR 6/1) very fine sandy loam;
a few, medium, distinet, yellowish-brown (10YR 5/6)
mottles; friable, slightly sticky and slightly plastic;
a few fine and medium roots; a few, fine, tubular
pores; extremely acid; gradual, smooth boundary.

C2g—50 to 110 inches, greenish-gray (5GY 5/1) loamy very
fine sand; single grain; very friable, nonsticky and
nonplastic; very strongly acid.

Bltg--6

The solum ranges from 24 to 36 inches in thickness. In
many places fine, rounded, quartz pebbles make up less than
1 percent to about 5 percent, by volume, of the solum. The
A horizon has hues of 10YR and 2.5Y, values of 3 to 6,
and chromas of 2 to 4. It commonly is very fine sandy loam,
but ranges to loam. The Bt horizon has hues of 10YR, 2.5Y,
5Y, and N, values of 4 to 6, and chromas of 0 to 2. In many
places, it has a few to many yellowish-brown or light olive-
brown mottles, and it ranges from sandy clay loam to clay
loam. The C horizon commonly is gray and greenish gray, and
it has thin layers of sandy to clayey material.

The Fallsington soils in this survey area differ from the
Fallsington soils in other survey areas in that they have
higher content of very fine sand within a depth of 40 inches
below the surface. This difference, however, does not alter
their usefulness or behavior.

Fallsington soils commonly are near Bertie, Bladen, and
Tetotum soils. They are more poorly drained than the Bertie
and Tetotum soils and have a coarser textured subsoil than
Bladen soils.

Fallsington very fine sandy loam (Fd).—This soil is
in broad areas. Slopes are 0 to 2 percent.

TIncluded with this soil in mapping were small areas
of Bertie and Bladen soils.

This soil has a seasonal high water table at the surface
or within a depth of 114 feet. Artificial drainage is
needed if this soil is used for farming. Drainage outlets
are difficult to locate in most areas of this soil. If this
soil is adequately drained, limed, and fertilized, it has
a limited suitability for most of the locally grown crops.
Tt is not suited to alfalfa and other deep-rooted crops.
Capability unit ITTw-2; woodland suitability group 5.

Fresh Water Swamp

Fresh water swamp (Fs) consists of low-lying areas of
mixed alluvium that are waterlogged or covered by fresh
water, except during extended dry periods. It is along
the larger streams commonly toward the lower reaches.
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These areas consist of layers of sandy loam, fine sandy
loam, loamy fine sand, loam, and silt loam. A mat of
partly decayed organic material is on the surface in many
places. The surface layer commmonly is gray or dark gray.
The lower layers are strongly gleyed and are gray, green-
ish gray, or bluish gray.

Many of the areas of Fresh water swamp are wooded,
but small areas contain open water, and other areas are
covered by reeds, cattails, arrowleaf, and other aquatic
plants. Capability unit VIIw-1; woodland suitability
group 13.

(alestown Series

The Galestown series consists of deep, somewhat ex-
cessively drained, sloping to steep soils on uplands. These
soils formed in sandy Coastal Plain sediment. The native
vegetation is largely a mixture of oaks, hickory, yellow-
poplar, and beech, but stands of Virginia pine, loblolly
pine, yellow-poplar, and oaks are on farmland that Is
reverting to woodland. The Galestown soils in Stafford
and IKing George Counties are mapped only in complex
with Aura and Sassafras soils. Most areas of these soils
are wooded.

In a representative profile about 2 inches of partly
decayed organic material overlies a surface layer of
loamy fine sand about 10 inches thick. The upper 4 inches
is very dark grayish brown, and the lower 6 inches is
dark brown. The subsoil is about 28 inches thick and is
strong-brown and yellowish-brown, very friable loamy
fine sand. The substratum begins at a depth of about 38
inches and extends to a depth of 110 inches or more. The
upper 42 inches of the substratum is light yellowish-
brown fine sand. The lower 30 inches is strong-brown
loamy fine sand.

Galestown soils are very strongly acid. They are low
in natural fertility and organic-matter content. Perme-
ability is rapid in the subsoil, and available moisture
capacity is low.

Representative profile of a Galestown loamy fine sand,
in an area of Galestown-Sassafras complex, 15 to 30 per-
cent slopes, 20 yards north of Route 218, 400 yards cast
of Route 610, in northern King George County:

01—2 inches to 0, very dark brown, partly decayed leaves,
twigs, and fine roots.

Al—0 to 4 inches, very dark grayish-brown (10YR 3/2)
loamy fine sand; moderate, fine, granular structure;
very friable, nonsticky and nonplastic; many fine
and medium roots; very strongly acid; clear, smooth
boundary.

A2—4 to 10 inches, dark-brown (10YR 4/8) loamy fine sand;

weak, fine, granular structure; very friable, non-
sticky and nonplastic; common fine, medium, and

coarse roots; very strongly acid; clear, smooth
boundary.
B21t—10 to 26 inches, strong-brown (7.5YR 5/6) loamy

fine sand ; very weak, coarse, subangular blocky struc-
ture that breaks easily into single grain; very
friable, nonsticky and nonplastic; a few fine, me-
dium, and coarse roots; a few, fine, tubular pores;
sand grains coated with clay; common, weak, fine
clay bridging; very strongly acid; gradual, wavy
boundary.

B22t—26 to 88 inches, yellowish-brown (10YR 5/6) loamy
fine sand; very weak, coarse, subangular blocky

and single grain structure; very friable, nonsticky
and nonplastic; a few fine, medium, and coarse roots;
a few, fine, tubular pores; sand grains partly coated
with clay; some weak, fine clay bridging; very
strongly acid; gradual, wavy boundary.
to 80 inches, light yellowish-brown (10YR 6/4)
fine sand; single grain; loose, nonsticky and non-
plastic; a few fine and medium roots; a few thin
(¥ inch to 1 inch) layers of brown loamy fine
sand; very strongly acid; clear, wavy boundary.
C2—80 to 110 inches, strong-brown (7.5Y 5/8) loamy fine
sand; single grain; loose, nonsticky and nonplastic;
a few fine and medium roots; very strongly acid.

C1—3§

The solum ranges from 27 to 40 inches in thickness. In
many places fine rounded quartz pebbles make up less than
1 percent to about 5 percent, by volume, of the solum and
of the underlying material. The A horizon has hues of 10YR,
values of 3 to 4, and chromas of 2 to 4. It commonly is
loamy fine sand, but ranges to sand. The Bt horizon has hues
of 7.5YR, 10YR, and in places, 5YR, values of 4 to 6, and
chromas of 4 to 8 It commonly is loamy fine sand, but
ranges to sand. The C horizon commonly is fine sand or sand,
but ranges to loamy fine sand. Thin strata of loamy material
or of loamy and gravelly material occur in places.

Galestown soils occur in association with Aura, Caroline,
and Sassafras soils. Galestown soils have sandier profiles than
those soils.

Galestown-Sassafras complex, 6 to 15 percent slopes
(GsD).—Galestown soils make up about 45 percent of this
complex and Sassafras soils about 80 percent. Other
soils make up the remaining 25 percent. Galestown and
Sassafras soils have the profiles described as representa-
tive of their respective series.

Included with these soils in mapping were a few small
areas of gravelly soil and a few spots of Caroline soil.

Runoff is medium on the soils of this complex, and
erosion is a moderate hazard if the soils are exposed.
These soils are better suited to pasture and woodland
than to row crops. Capability unit VIe-1; woodland
suitability group 10.

Galestown-Sassafras complex, 15 to 30 percent slopes
(GsE).—The soils of this complex are along drainageways,
and they are extensive in King George County. Gales-
town soils make up about 40 percent of this complex and
Sassafras soils about 30 percent. Other soils make up the
remaining 30 percent. The Galestown and Sassafras
soils have the profiles of their respective series.

Included with these soils in mapping were small areas
of gravelly soil, very sandy soil, and some small gullied
areas. In many places clayey sediment outcrops along the
base of some slopes.

Runoft is rapid on the soils in this complex, and erosion
is a very severe hazard if the soils are exposed. It is
droughty during the growing season. These soils are
better suited to permanent grasses and trees than to other
crops. Capability unit VIIe-1; woodland suitability
group 10.

Galestown-Sassafras complex, 30 to 45 percent slopes
(GsF).—The soils of this complex occur along drainage-
ways. Galestown soils make up about 40 percent of this
complex and Sassafras soils about 25 percent. Other soils
make up the remaining 35 percent. The Galestown and
Sassafras soils have the profiles of their respective series.

Included with these soils in mapping were small areas
of gravelly soil, small areas of clayey soil, and small
gullied areas. In many places clayey sediment outcrops
along the base of many of the slopes.
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Runoft is rapid on the soils of this complex, and erosion
is a very severe hazard if the areas are exposed. These
soils are droughty during the growing season. The soils
In this unit are better suited to native grasses and trees
than to other crops. Capability unit VIIe-1; woodland
suitability group 10.

Tuka Series

The Tuka series consists of deep, moderately well
drained, nearly level to very gently sloping soils on the
Coastal Plain. These soils formed in loamy and sandy
local alluvinm_around the heads of drainageways, on
foot slopes, and in depressions. The native vegetation is
a mixture of oaks, hickory, elm, yellow-poplar, beech,
and gum, but stands of Virginia pine, loblolly pine, and
_lyelli)w—poplar are on farmland that is reverting to wood-
and.

In a representative profile the plow layer is dark-brown
fine sandy loam about 8 inches thick. The substratum is
about 100 inches or more thick. The first 10 inches is
yellowish-brown, friable fine sandy loam. The next 14
mnches is dark yellowish-brown, friable fine sandy loam
that is mottled with light brownish gray. The next 24
inches is light brownish-gray, friable fine sandy loam
that is mottled with yellowish brown. The lower 52 inches
is friable loam that 1s mottled with olive, pale olive, and
strong brown.

Tuka soils are strongly acid to very strongly acid. They
are low in natural fertility and organic-matter content.
The substratum has moderate permeability. Available
moisture capacity is moderate. The seasonal high water
table is at a depth of 214 to 314 feet in winter and in
spring.

Representative profile of Tuka fine sandy loam, local
alluvium, 100 yards east of Route 687, onc-fifth mile
south of Route 629, in eastern Stafford County:

Ap—0 to 8 inches, dark-brown (10YR 4/3) fine sandy
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; many very
fine and fine roots; very strongly acid; clear, smooth
boundary.

C1—S8 to 18 inches, yellowish-brown (10YR 5/4) fine sandy
loam; massive; friable, slightly sticky and slightly
plastic; common very fine and fine roots; a few fine
pores; very strongly acid; clear, smooth boundary.

C2—18 to 32 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; common, medium, distinct, light brown-
ish-gray (10YR 6/2) mottles; massive; friable, non-
sticky and nonplastic; common fine roots; a few fine
pores; a few, fine, brown concretions; very strongly
acid; gradual, smooth boundary.

C8-—32 to 56 inches, light brownish-gray (10YR 6/2) fine
sandy loani; many, medium, distinet, yellowish-brown
(10YR 5/6) mottles; massive; friable, slightly sticky
and slightly plastic; a few fine roots; a few fine
pores; very strongly acid; gradual, smooth boundary.

IIC4g—56 to 108 inches, mottled olive (5Y 5/4), pale-
olive (5Y 6/8), and strong-brown (7.5YR 5/8) Toam;
massive; friable, slightly sticky and slightly plastic;
a few fine roots; a few fine pores; very strongly acid.

The A horizon has hues of 10YR, values of 4 to 6,
and chromas of 2 to 4. It commonly is fine sandy loam, but
ranges to sandy loam. The substratum above about 30 inches
has hues of 10YR and 7.5YR, values of 4 and 5, and chromas
of 3 to 6. Tt commonly is fine sandy loam, but ranges to sandy
loam and loam. Low-chroma mottles commonly occur within

20 inches of the surface. The substratum below 380 inches
has hues of 10YR, 2.5Y, 7.5YR, and 5Y; values of 4 to 6;
and chromas of 1 to 8. It commonly is fine sandy loam or
loam, but ranges to loamy fine sand, loamy sand, and sandy
clay loam.

Tuka soils are near Bibb soils and Alluvial land, wet. They
are better drained than those soils. Many of the surrounding
upland soils are of the Caroline and Sassafras series, and
both are well drained.

Tuka fine sandy loam, local alluvium (lu).—This is the

‘only Iuka soil mapped in the survey area. Slopes range

from 0 to 4 percent.

Included with this soil in mapping were small areas
of Bibb soil and Alluvial land, wet. Also included were
spots of gravelly soils and very sandy soils.

In many places seepage occurs where this soil adjoins
soils on the uplands. Artificial drainage generally is
beneficial if this soil is used for farming. If this soil is
adequately drained, limed, and fertilized, it is suited to
most locally grown crops. Alfalfa grown on this soil
is short lived because wetness is excessive in winter and
in spring. Capability unit ITw-2; woodland suitability
group 1.

Kempsville Series

The Kempsville series consists of deep, well-drained,
nearly level to strongly sloping soils on the uplands.
These soils formed in sandy and loamy Coastal Plain
sediment. The native vegetation is largely oaks and
hickory, but stands of Virginia pine and Ioblolly pine
are on farmland that is reverting to woodland.

In a representative profile the plow layer is dark-brown
fine sandy loam about 10 inches thick. The subsoil is
about 44 inches thick. The upper 5 inches is yellowish-
brown, friable light sandy clay loam. The next 10 inches
is brown, friable sandy clay loam. The next 15 inches is
brown, friable fine sandy loam that is mottled with pale
brown. The lower 14 inches is yellowish-red, friable fine
sandy loam that is mottled with light brown. The sub-
stratum begins at a depth of about 54 inches and extends
to a depth of 112 inches or more. It is strong-brown and
light-brown, very friable loamy fine sand and sand.

Kempsville soils have a strongly acid to very strongly
acid subsoil. They are low in natural fertility and or-
ganic-matter content. Permeability is moderate in the
subsoil, and available moisture capacity is moderate.

Representative profile of Kempsville fine sandy loam,
0 to 2 percent slopes, 10 yards east of Route 206, one-half
midle south of Lord Culpepers Mill stream, in northern
King George County :

Ap—0 to 10 inches, dark-brown (10YR 4/8) fine sandy
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; common fine
roots; strongly acid; clear, smooth boundary.

B1t—10 to 15 inches, yellowish-brown (10YR 5/4), light
sandy clay loam; weak, medium, subangular blocky
structure ; friable, slightly sticky and slightly plastic;
a few fine roots; a few fine pores; a few, thin,
patchy clay films; very strongly acid; clear, smooth
boundary.

B21t—-15 to 25 inches, brown (7T5YR 4/4) sandy clay loam;
weak, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; a few fine roots;
common fine pores; thin, patchy eclay films; very
strongly acid; clear, smooth boundary.
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B22t—25 to 40 inches, brown (7.3YR 4/4) fine sandy loam;
many, coarse, distinct, pale-brown (10YR 6/3) mot-
tles; weak, coarse, subangular blocky structure; fri-
able but somewhat compact when in place, slightly
sticky and slightly plastic; a few fine roots oriented
along ped surtaces; few fine pores; common clay
coatings on sand grains, common bridging; a few,
very thin, patchy clay films; very strongly acid;
clear, wavy boundary.

B3t—40 to 54 inches, yellowish-red (5YR 4/8) fine sandy
loam; common, medium, distinet, light-brown (7.5YR
G/4) mottles; weak, coarse, subangular blocky struc-
ture; friable but somewhat compact when in place,
slightly sticky and slightly plastic; a few fine pores;
some clay coatings on sand grains; common bridging;
a few, very thin, patchy clay films; very strongly
acid: gradual, wavy boundary.

54 to 112 inches, strong-brown (7.5YR 5/6) and light-
brown (7.5YR 6/4) loamy fine sand and sand;
single grain; very friable, nonsticky and nonplastic;
very strongly acid.

The solum ranges from 42 to 60 inches in thickness. Fine
rounded quartz pebbles make up less than 1 percent to about
6 percent, by volume, of the solum. The A horizon has hues
of 10YR, values of 4 and 3, and chromas of 3 and 4. It is
commonly fine sandy loam, but ranges to sandy loam. The Bt
horizon above about 24 inches has hues of 7.5YR and
10YR, values of 4 to 6, and chromas of 4 to 8. It commonly is
sandy clay loam, but ranges from loam to sandy clay loam.
The Bt horizon below about 24 inches has hues of 7.5YR
and 5YR, values of 4 to 6, and chromas of 4 to 8. It contains
medinm to coarse mottles of pale brown, light brown, or light
vellowish brown. It commonly is fine sandy loam, but ranges
to loam and sandy clay loam. The C horizon is gravelly in a
few places.

Kempsville soils are near Bourne and Sassafras soils.
Kempsville soils lack the fragipan that is characteristic of
Rourne soils. They have a thicker solum and are more
compact in the lower subsoil than the Sassafras soils.

Kempsville fine sandy loam, 0 to 2 percent slopes
(KeA).—This soil is on broad ridges. It has the proﬁ]e de-
seribed as representative of the Kempsville series.

Tncluded with this soil in mapping were small areas
of Bourne and Sassafras soils.

Tf this soil is limed and fertilized, it is well suited to
locally grown crops. Capability wnit I-1; woodland
suitability group 4.

Kempsville fine sandy loam, 2 to 6 percent slopes
[KeB).—This soil is on broad ridges.

Tncluded with this soil in mapping were small areas
of Bourne, Caroline, and Sassafras soils.

Runofl is slow to medium on this soil, and erosion is a
moderate hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is well
snited to most locally grown crops. Capability unit 1Te-2;
woodland suitability group 4.

Kempsville fine sandy loam, gravelly substratum, 2
to 6 percent slopes (KfB).—This soil is on ridges. In many
places the subsoil of this soil is 5 to 15 percent fine
pebbles, and the substratum is 15 to 35 percent or more.
The profile otherwise is similar to the one described as
representative of the Kempsville series.

Tneluded with this soil in mapping were small areas
of Bourne, Caroline, Sassafras, and Turbeville soils.

Runoff on this soil is medium, and erosion is a moderate
hazard if the soil is clean tilled or exposed. If this soil
is adequately limed and fertilized, it is well suited to
most locally grown crops. Capability unit ITe-2; wood-
land capability group 4.

C

Kempsville fine sandy loam, gravelly substratum, 6
to 10 percent slopes, eroded (KfC2).—In many places the
subsoil of this soil is 5 to 15 percent fine pebbles, and the
substratum is 15 to 85 percent or more. Also, the surface
layer is thinner than that in the profile described as
representative of the series. It commonly ranges from 5
to 8 inches in thickness. The two profiles otherwise arve
similar.

Included with this soil in mapping were small areas
of Caroline, Sassafras, and Turbeville soils. Also included
were small spots of a similar soil that contains 15 to 35
percent pebbles in the surface layer.

Runoff is medium on this soil. Further erosion is a
severe hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit ITIe-2;
woodland suitability group 4.

Kempsville fine sandy loam, gravelly substratum, 10
to 18 percent slopes, eroded (KfD2).—The subsoil of this
soil is 5 to 15 percent fine pebbles, and the substratum is
15 to 35 percent or more. Also, the surface layer is
thinner than that in the profile described as representa-
tive of the Kempsville series. It commonly ranges from
4 to T inches in thickness. The two profiles otherwise are
similar,

Included with this soil in mapping were small areas
of Caroline, Sassafras, and Turbeville soils, and small
spots of similar soil that has 15 to 85 percent gravel
content in the surface layer.

Runnofl is medium to rapid on this soil. Further
erosion is a very severe hazard if the soil is clean tilled or
exposed. If this soil is adequately limed and fertilized, it
is suited to most locally grown crops. Because erosion
is a very severe hazard, the soil is better suited to close-
growing crops, pasture, and woodland than to row
crops. Capability unit IVe-1; woodland suitability
group 4.

Lignum Series

The Lignum series consists of deep, somewhat poorly
drained, nearly level to gently sloping soils. These soils
formed in material weathered from schist. The native
vegetation is largely oaks and hickory, but stands of
Virginia pine are on farmland that is reverting to wood-
land.

In a representative profile the plow layer is dark-
brown silt loam about 10 inches thick. The subsoil is
about 29 inches thick. The upper 6 inches is strong-
brown, firm silty clay loam. The next 17 inches is strong-
brown, firm heavy silty clay loam that is mottled with
light brownish gray. The lower 6 inches is light-gray and
brownish-yellow, firm silty clay loam. The substratum be-
gins at a depth of 39 inches and extends to a depth of
104 inches or more. It is friable silt loam that is mottled
strong brown, white, and yellowish brown.

Lignum soils have a strongly acid subsoil. They are
low in natural fertility and ovganic-matter content.
Permeability is moderately slow in the subsoil, and avail-
able moisture capacity is high. The seasonal high water
table is at a depth of 1 to 2 feet in winter and in spring.

Representative profile of Lignum silt loam, 0 to 2
percent slopes, 200 yards west and 500 yards southwest
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of junction of Routes 616 and 627, in horthwestern Staf-
ford County: ‘

Ap—-0 to 10 inches, dark-brown (7.5YR 4/4) silt loam ; mod-
erate, fine, granular structure; friable, slightly
sticky and slightly plastic; many fine roots; a few,
fine, black concretions; a few very fine flakes of
miea ; strongly acid; clear, smooth boundary.

B21t—10 to 16 inches, strong-brown (7.5YR 5/8) silty clay
loam; moderate, fine, subangular blocky structure:
firm, sticky and plastic; many fine roots; a few fine
pores; very 'thin, continuous, yellowish-brown (10YR
5/6) clay films; a few, fine, black concretions; com-
mon very fine flakes of miea; strongly acid; clear,
smooth boundary.

B22t—16 to 33 inches, strong-brown (7.5YR 5/8) heavy
silty clay loam; many, fine, distinct, light brown-
ish-gray (10¥YR 6/2) mottles; moderate, medium,
prismatic structure that breaks easily into moderate,
medium, angular blocky; firm, sticky and plastic;
a few fine roots; a few fine pores; thin and mod-
erately thick, continuous, grayish-brown (10YR 5/2)
clay films; comnion very fine flakes of miea ; strongly
acid; gradual, smooth boundary.

33 to 39 inches, mottled light-gray (10YR 7/1) and
brownish-yellow (10YR 6/6) silty clay loam; weak,
coarse, subangular blocky structure; firm, sticky and
plastic; a few fine roots; a few fine pores; a few,
thin, patchy clay films; black organic matter stain-
ing on pore surfaces; common very fine flakes of
mica ; strongly acid; clear, smooth boundary.

C—39 to 104 inches, mottled strong-brown (7.5YR 5/8), white
(10YR 8/1), and yellowish-brown (10YR 5/8) silt
loam; rock-controlled structure; friable, slightly
sticky and slightly plastic; common very fine flakes
of mica; common fine pebbles composed of blue
quartz; seams of Dblack concretionary material in
upper part; horizon is very strongly weathered schist;
very strongly acid.

B3g

The solum ranges from 30 to 40 inches in thickness. Depth
to rock is more than 5 feet. The A horizon has hues of 10YR
and 7.5YR, values of 4 and 5, and chromas of 2 to 4. It is
commonly silt loam but ranges to loam. The Bt horizon has
hues of 10YR and 7.5YR, values of 5 and 6, and chromag of
6 to 8. Mottles generally have hues of 10YR, values of 5 and
6, and chromas of 1 and 2. It is silty clay loam, but ranges
to silty clay and clay.

Lignum soils occur near Rlioak, Meadowville, and Nason
soils. Lignum soils are more poorly drained and have a finer
textured subsoil than Meadowville soils. They are more
poorly drained than Elioak and Nason soils.

Lignum silt loam, 0 to 2 percent slopes (LgA}.—This
soil has the profile described as representative of the
Lignum series.

Included with this soil in mapping were small areas
of Elbert and Worsham soils. Also included were small
areas of Alluvial land, wet.

This soil has a seasonal high water table at a depth
of 1 to 2 feet. Artificial drainage is needed if this soil
is used for farming. If this soil is adequately drained,
limed, and fertilized, it is suited to most locally grown
crops except alfalfa. Alfalfa grown on this soil commonly
is short lived because wetness is excessive in winter and
in spring. Capability unit TITw~1; woodland suitability
group 2.

Lignum silt loam, 2 to 6 percent slopes (lgB).—In
places the surface layer of this soil is slightly thinner
than that in the profile described as representative of the
Lignum series. The two profiles otherwise are similar.

Included with this soil in mapping were small areas of
Colfax, Meadowyville, Orange, and Worsham soils.

Runoff is slow to medium on this soil, and erosion 1s a
severe hazard if the soil is clean tilled or exposed. This
soil has a seasonal high water table at a depth of 1 to 2
feet, and artificial drainage is beneficial if the soil is used
for farming. If this soil is adequately drained, limed, and
fertilized, it is suited to most locally grown crops. Alfalfa
grown on this soil commonly is short lived because
wetness 1s excessive in winter and in spring. Capability
anit TITe—4; woodland suitability group 2.

Manor Series

The Manor series consists of deep, well-drained to
somewhat excessively drained, sloping to steep soils on
uplands. These soils formed in material weathered from
micaceous schist. The native vegetation is largely oaks
and hickory. Yellow-poplar is on the lower slopes. Most
areas of these soils are wooded.

In a representative profile the surface layer is brown
silt loam about 4 inches thick. The subsoil is yellowish-
red silt Joam about 19 inches thick. The substratum begins
at a depth of 23 inches and extends to a depth of 60
inches or more. It is yellowish-red and strong-brown, very
strongly weathered micaceous schist that is vertically
orviented.

Manor soils are very strongly acid and are low in
organic-matter content and natural fertility. Permeabil-
ity is moderately rapid in the subsoil, and available mois-
ture capacity is moderate.

Representative profile of Manor silt loam, 15 to 335
percent slopes, 200 yards south of Route 615, one-fourth
mile southwest of Route 614, in eastern Stafford County :

01—2 inches to 0, dark grayish-brown, partly decayed oak
leaves, twigs, and fine roots.

Al—0 to 4 inches, brown (7.5YR 4/4) silt loam; moderate,
fine, granular structure; very friable, slightly sticky
and slightly plastic; many fine and medium roots;
very strongly acid; clear, smooth boundary.

B1l—4 to 8 inches, yellowish-red (5YR 5/6) silt loam; weak,
fine, subangular blocky structure; friable, slightly
sticky and slightly plastic; many fine and medium
roots; common fine pores; a few, fine, very strongly
weathered pieces of miea schist that crush easily
into silt loam; very strongly acid; clear, smooth
boundary.

B2—S8 to 23 inches, yellowish-red (5YR 5/6) silt loam; weak,
medinm, subangular blocky structure; very friable,
slightly sticky and slightly plastic; common fine and
medium roots; a few fine pores; common to many
fine and medium pieces of strongly weathered mica
schist that crush easily into silt loam; very strongly
acid; gradual, irregular boundary.

C—23 to 60 inches, very strongly weathered, yellowish-red
(3YR 5/6) and strong-brown (7.5YR 5/8) mica
schist; vertically oriented; very strongly acid.

The solum ranges from 20 to 24 inches in thickness. Depth
to hard rock is more than 5 feet. Small fragments of strongly
weathered schist occur throughout the solum, and range from
about &5 percent in the BI1 horizon to 30 percent in the Bt
horizon. These fragments are very soft and crush easily into
silt Toam. The A horizon has hues of 7.5YR and 10YR, values
of 4 and 3, and chromas of 2 to 4. Tt is commonly silt loam,
but ranges to ioam. The B horizon has hues of 5YR and
T5YR, values of 4 and 5, and chromas of 6 to 8, It commonly
is silt loam, but ranges to loam.
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Manor soils commonly occur near Elioak, Nason, and Watt
soils. Manor soils have a coarser textured profile than Elioak
and Nason soils. 'hey contain fewer coarse fragments than
Watt soils.

Manor silt loam, 6 to 15 percent slopes {MaD}—.This
soil is somewhat droughty during the growing season.

Tncluded with this soil in mapping were small areas of
Flioak and Nason soils. Also included were a few small
areas of similar soils that have angular quartz fragments
on the surface and throughout the profile, and small areas
of soils that have bedrock at a depth of 2 to 4 feet.

Runoff on this soil is medium to rapid. Erosion is a
severe hazard if the soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it has a lim-
ited snitability for most locally grown crops. Capability
unit IVe-3; woodland suitability group 7.

Manor silt loam, 15 to 35 percent slopes (MaE}.—This
soil has the profile described as representative of the
Manor series.

Included with this soil in mapping were small areas
of Ashlar and Watt soils. Also included were a few small
areas of similar soils that have angular quartz fragments
on the surface and throughout the profile, and small areas
of a soil that has bedrock at a depth of 1 to 4 feet. In a
few places rock outcrops occur on the lower slopes.

Runoft is rapid on this soil, and erosion is a severe haz-
ard if the soil is exposed. This soil is droughty during
the growing season. It is suited to pasture and woodland.
Capability unit VIe-2; woodland suitability group 7.

Marr Series

The Marr series consists of deep, well-drained, gently
sloping to steep soils on uplands. These soils formed in
Coastal Plain sediment. The native vegetation is largely
a mixture of oaks, hickory, yellow-poplar, and beech, but
stands of Virginia pine and loblolly pine are on farmland
that is reverting to woodland. The areas of Marr soils
are used for general farming and for woodland.

In a representative profile the surface layer is very fine
sandy loam about 12 inches thick. The upper 4 inches is
dark brown, and the lower 8 inches is light yellowish
brown. The subsoil is about 24 inches thick. The upper 15
inches is strong-brown, firm sandy clay loam. The lower
9 inches is strong-brown, friable light sandy clay loam.
The substratum begins at a depth of 86 inches and con-
tinues to a depth of 72 inches or more. It is brownish-
yellow loamy very fine sand.

Marr soils have a strongly acid to very strongly acid
subsoil. They are low in organic-matter content and
natural fertility. Permeability is moderate in the subsoil,
and available moisture capacity is moderate.

Representative profile of Marr very fine sandy loam,
9 to 6 percent slopes, located 20 yards west of Route 600,
one-half mile north of Route 218, in western Iling George
County :

Al—0 to 4 inches, dark-brown (10YR 3/3) very fine sandy
loam: moderate, fine, granular structure; very fri-
able, nonsticky and nonplastic; many fine, medium,
and coarse roots; strongly acid; clear, smooth
bhoundary.

A2—4 to 12 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam; weak, fine, granular structure;
very friable, nonsticky and nonplastic; many fine,

medium, and coarse roots; common
strongly acid; clear, smooth boundary.

B21t—12 to 27 inches, strong-brown (7.5YR 5/6) sandy clay
loam; moderate, fine, subangular blocky structure;
firm, slightly sticky and slightly plastic; common
fine, medium, and coarse roots; common fine pores;
thin, patchy clay films; strongly acid; clear, smooth
boundary.

B22t—27 to 36 inches, strong-brown (7.5YR 5/8) light
sandy clay loam:; weak, coarse, subangular blocky
strueture; friable, slightly sticky and slightly plas-
tic; a few fine, medium, and coarse roots; a few
fine pores; a few, thin, patchy clay films; very
strongly acid; gradual, smooth boundary.

C-—36 to 72 inches, brownish-yellow (10YR 6/8) loamy very
fine sand; single grain; very friable, nonsticky and
nonplastic; very strongly acid.

fine pores;

The solum ranges from 30 to 40 inches in thickness. The
Bt horizon has hues of 7.5YR, values of 5, and chromas of
6 to 8& It commonly is sandy clay loam. The C horizon is
brownish yellow, light yellowish brown, and strong brown.
Thin strata of silt ocecur in a few areas.

Marr soils commonly are near the Caroline, Kempsville,
and Westphalia soils. Marr soils are coarser textured in
the solum and have a thinner solum than the Caroline soils.
They have a thinner solum and a much higher content of
very fine sand than Kempsville soils. They have a finer
textured subsoil than Westphalia soils.

Marr very fine sandy loam, 2 to 6 percent slopes
{MdB).—This soil is on ridges. It has the profile described
as representative of the Marr series.

Included with this soil in mapping were small areas
of Caroline and Westphalia soils.

Runoff on this soil is medium, and erosion is a mod-
erate hazard if the soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is suited to most
locally grown crops. Capability unit IIe-2; woodland
suitability group 10.

Marr very fine sandy loam, 6 to 10 percent slopes,
eroded (MdC2).—The surface layer of this soil commonly is
6 to 8 inches thick, but it ranges from 4 to 10 inches in a
few places. The profile otherwise is similar to the one
described as representative of the Marr series.

Inecluded with this soil in mapping were small areas of
Caroline and Westphalia soils. Also included were small
areas of similar solls that have 15 to 30 percent fine peb-
bles in the surface layer and the subsoil.

Runoft on this soil is medium. Further erosion is a
severe hazard if this soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is suited to
most locally grown crops. Capability unit 11Te-2; wood-
land suitability group 10.

Marr very fine sandy Ioam, 10 fo 15 percent slopes,
eroded (MdD2).—The surface layer of this soil commonly is
5 to 7 inches thick, but it ranges from 4 to 8 inches in a
few places. The profile is otherwise similar to the one
described as representative of the Marr series.

Included with this soil in mapping were small areas
of Caroline and Westphalia soils and some small gullied
areas. Also included were small areas of similar soils that
have 15 to 30 percent fine pebbles in the surface layer
and the subsoil.

Runoff on this soil is medium to rapid. Further erosion
is a very severe hazard if the soil is clean tilled or ex-
posed. If this soil is adequately limed and fertilized, it is
suited to most locally grown crops. Because erosion is a
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very severe hazard, this soil is better suited to close-grow-
ing crops, pasture, and woodland than to vow crops. Capa-
bihty unit IVe-1; woodland suitability ervoup 10.

Marr very fine sandy loam, 15 to 30 percent slopes,
eroded (MdE2).—The surface layer of this soil commonly is
4 to 6 inches thick, but it is as much as 8§ inches in a few
places. The profile otherwise is similar to the one de-
scribed as representative of the Marr series.

Included with this soil in mapping were small areas of
Galestown, Sassafras, and Westphalia soils, and some
small gullied areas. Also included were small areas of
similar soils that have 20 to 85 percent fine pebbles in the
surface layer and the subsoil.

Runoff on this soil is rapid. Further erosion is a severe
hazard if the soil is exposed. Some areas of this soil are
unstable. The soil is better suited to pasture and wood-
land than to row crops. Capability unit VIe-1; woodland
suitability group 10.

Meadowyville Series

The Meadowville series consists of deep, well drained
to moderately well drained, nearly level to very gently
sloping soils. These soils formed in loeal alluvium
washed from upland soils underlain by gneiss, schist, and
fine-grained basic rock. The native vegetation is mainly
oak, hickory, and gum, but stands of Virginia pine grow
on farmlands that are reverting to woodland. The areas
of Meadowyville soils are used for general farming and
for woodland.

In a representative profile the surface layer is silt
loam about 13 inches thick. The upper 5 inches is dark-
brown and the lower 8 inches is brown. The subsoil is 37
inches thick. The upper part is brown, friable light silty
clay loam about 7 inches thick, and the middle part is
yellowish-red, friable silty clay loam about 12 inches
thick. The lower part is yellowish-red, very friable grav-
elly sandy clay loam, about 18 inches thick, that is mot-
tled with strong brown. The substratum begins at a depth
of 50 inches and extends to a depth of 86 inches or more.
It is very friable fine sandy loam that is mottled with
strong brown, yellowish red, and dark red.

Meadowville soils are medium acid to strongly acid
throughout the profile. They are low in natural fertility
and moderate in organic-matter content. Permeability is
moderate in the subsoil, and available moisture capacity
is high. The seasonal high water table is at a depth of
3 to 5 feet.

Representative profile of Meadowville silt loam, 50
yards north of Route 610, 1 mile northwest of Ruby Post
Oftice, in northwestern Stafford County :

Al1l—0 to 5 inches, dark-brown (7.5YR 4/4) silt loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; many fine roots;
many fine flakes of mica; medium acid; -clear,
smooth Dboundary.

Al12—5 to 13 inches, brown (7.5YR 4/4) silt loam; weak,
fine, granular structure; friahle, slightly sticky and
slightly plastic; many fine roots; a few fine pores;
many fine flakes of mica; strongly acid; -clear,
smooth boundary.

B21t-—13 to 20 inches, brown (7.5YR 4/4) light silty clay
loam: weak, medinm, subangular blocky structure;
friable, slightly sticky and slightly plastic; com-
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mon fine roots; a few fine pores; a few, thin,
patehy clay films; many fine flakes of mica;
strongly acid; clear, smooth boundary.

B22t—20 to 32 inches, yellowish-red (5YR 5/6) silty clay
loam; weak, medium, subangular blocky structure;
friable, slightly sticky and plastic; a few fine roots;
a few fine pores; a few, thin, patchy clay films on
ped surfaces; many fine flakes of mica; medium
acid; clear, smooth boundary.

TIIB23t-—32 to 50 inches, yellowish-red (5YR 4/8) gravelly
sandy clay loam; a few, fine, faint, strong-brown
(7.5YR 5/8) mottles; weak, medium, subangular
blocky structure; very friable, slightly sticky and
slightly plastic; a few fine roots; a few, fine, tu-
bular pores; many fine flakes of mica; a few, thin,
patchy clay films; medium acid; clear, smooth
boundary.

ITIG—50 to 86 inches, mottled strong-brown (7.5YR 5/8),
yellowish-red (5YR 4/8), and dark-red (10R 3/6)
fine sandy loam; rock-controlled structure; very fri-
able, nonsticky and nonplastic; many fine flakes of
mica ; medium acid.

The solum ranges from 40 to 60 inches in thickness.
Depth to bedrock is more than 5 feet. The A horizon has
hues of 7.5YR, values of 4 and 5, and chromas of 4 to 8.
The Bt horizon commonly is silty clay loam, but it ranges
to clay loam and gravelly sandy clay loam. The C horizon
ranges from fine sandy loam to silt loam.

Meadowyville soils commonly are near Cullen, Elioak, and
Nason soils. They are coarser textured throughout the profile
than any of these soils.

Meadowville silt loam (Me).—This is the only Meadow-
ville soil mapped in the survey area. Slopes are domi-
nantly 0 to 4 percent.

Tncluded with this soil in mapping were small areas of
soils that are similar to this soil, but they are redder
throughout the profile. Also included were small areas
where the subsoil is mottled with gray. .

Small seeps occur where areas of this soil adjoin areas
of soils that occupy higher positions. Artificial drainage
is beneficial if this soil is used for farming. If this so1l
is adequately drained, limed, and fertilized, it is suited to
most of the locally grown crops. Capability nunit ITw-2;
woodland suitability group 1.

Mecklenburg Series

In the Mecklenburg series are deep, well-drained,
gently sloping to sloping soils on uplands. These soils
formed in material weathered from basic rocks. The
native vegetation is largely oaks and hickory, but stands
of Virginia pine ave on farmland that is reverting to
woodland. Most areas of Mecklenburg soils are used for
general farming and for woodland.

In a representative profile the plow layer is dark yel-
lowish-brown loam about 8 inches thick. The subsoil is
about 25 inches thick. The upper 7 inches is yellowish-
red, firm heavy clay loam. The lower 18 inches is yellow-
ish-red, firm clay. The substratum begins at a depth of
33 inches and extends to a depth of 86 inches or more.
It is strong-brown and yellowish-brown, very strongly
weathered, soft basic rock.

Mecklenburg soils have a medium acid to slightly acid
subsoil. They are moderate in natural fertility and or-
ganic-matter content. Permeability is slow in the subsoil,
and available moisture capacity is moderate.
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Representative profile of Mecklenburg loam, 2 to 6
percent slopes, eroded, 10 yards north of Route 610,
opposite Route 643, in northwestern Stafford County:

Ap—0 to 8 inches, dark yellowish-brown (10YR 4/4) loam;
moderate, fine, granular structure; friable, slightly
sticky and slightly plastic; common fine roots; a
few, fine, angular pieces of white and brown quartz;
slightly acid; clear, smooth boundary.

Blt—S8 to 15 inches, yellowish-red (5YR 4/8) heavy clay
loam; moderate, fine, subangular blocky structure;
firm, sticky and plastic; common fine roots; a few
fine pores; thin patchy clay films; many, fine, black
and brown concretions; a few, fine, angular pieces
of white and brown quartz; slightly acid; clear,
smooth boundary.

B21t—15 to 22 inches, yellowish-red (5YR 4/8) clay; mod-
erate, fine, angular blocky structure; firm, sticky
and plastic; common fine roots; common fine pores;
thin continuous clay films; a few, fine, angular
pieces of white and brown quartz; medium acid;
clear, smooth boundary.

B22t—22 to 38 inches, yellowish-red (5YR 4/8) clay; mod-
erate, fine, angular blocky structure; firm, sticky
and plastic; a few fine roots; common fine pores;
thin, continuous, strong-brown (7.5YR 5/6G) clay
films; a few, fine, angular pieces of white and brown
quartz; medinm acid; gradual, smooth houndary.

-—33 to S6 inches, strong-brown (7.5YR 5/6) and yellowish-

brown (10YR 5/8) very strongly weathered, highly
fractured, soft basic rock; slightly acid to neutral;
silt loam texture; thin and moderately thick strong-
brown clay flows in seams and cracks in the upper
24 inches of horizon; thin seams of weathered
quartz.

ranges from 26 to 38 inches in thickness. In

many places angular quartz fragments make up less than

1 percent to 5§ percent, by volume, of the solum. Depth to

hard vock is more than § feet. The A horizon has hues of

I0YR and 7.5YR, values of 4 and 5, and chromas of 3

and 4. It commonly is loam, but it is clay loam in severely

eroded areas. The Bt horizon has hues of §YR, values of

4 and 5, and chromas of 6 to 8.

Mecklenburg soils ocecur near Cullen, Elioak, and Nason
soils. Mecklenburg soils are less acid than Cullen soils.
They are less acid than and they lack the mica content of
the Elioak and Nason soils.

The Mecklenburg soils in this survey area are less acid
in the subsoil and have yellower hues in the A horizon
than the Mecklenburg soils in other survey areas. This,
however, does not alter their usefulness or management,

Mecklenburg loam, 2 to 6 percent slopes, eroded
(MkB2).—This soil is on ridges. It has the profile described
as representative of the Mecklenburg series.

Included with this soil in mapping were small areas of
Elioak, Nason, and Zion soils.

Runoff is medium on this soil. Further erosion is a
moderate hazard if the soil is clean tilled or exposed. If
this soil is adequately Timed and fervtilized, it is suited to
most locally grown crops. Capability unit IIe-8; wood-
land suitability group 3.

Mecklenburg loam, 6 to 10 percent slopes, eroded
{MkC2).—This soil is on the sides of narrow ridges.

Included with this soil in mapping were small areas of
Appling, Nason, and Zion soils. Also included were small
arveas of severely eroded soils that have a clay loam sur-
face layer,

Runoff is medium on this soil. Further erosion is a
severe hazard if this soil is clean tilled or exposed. If

The solum
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this soil is adequately limed and fertilized, it is suited to
most locally grown crops. Capability unit I1Te-3; wood-
land suitability group 3.

Mecklenburg clay loam, 6 to 10 percent slopes,
severely eroded (MIC3).—The surface layer of this soil
is a mixture of material from the remaining surface layer
and the subsoil. Also, in places the profile is thinner than
that described as representatives of the series. The two
profiles otherwise are similar.

Included with this soil in mapping were small areas of
eroded Appling, Nason, and Zion soils, and a few small
gullied areas.

Runoff is rapid on this soil. Further erosion is a very
severe hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is suited to
most Jocally grown crops. Because erosion is a very severe
hazard, this soil is best suited to close growing crops,
pasture, and woodland than to row crops. Capability unit
IVe-2; woodland suitability group 11.

Nason Series

The Nason series consists of deep, well-drained, gently
sloping to strongly sloping soils on the Piedmont up-
lands. These soils formed in material weathered from
micaceous schist(fig. 3). The native vegetation is largely
oaks and hickory, but stands of Virginia pine are on
farmland that is reverting to woodland. Large areas of
these soils are wooded.

In a representative profile the surface layer is brown
silt loam about 5 inches thick. The subsoil is about 35
inches thick. The upper 4 inches is strong-brown, friable
silty clay loam. The lower 31 inches is yellowish-red, firm
clay. The substratum begins at a depth of 40 inches and
extends to a depth of 60 inches or move. It is made up of
very strongly weathered schist that crushes to silt loam,
anil it is mottled with reddish yellow, yellowish red, and
red.

Nason soils have a strongly acid to very strongly acid
subsoil. They are low in natural fertility and organic-
matter content. Permeability is moderate in the subsoil,
and available moisture capacity is moderate.

Representative profile of Nason silt loam, 2 to 6 per-
cent slopes, 20 yards north of Route 610, 500 yards east
of county line, in northwestern Stafford County:

01—2 inches to 0, very dark brown, decomposed leaves, twigs,

and fine roots.

Ap—0 to § inches, brown (10YR 5/3) silt loam; moderate,
fine, granular structure; friable, slightly sticky and
slightly plastic; many fine roots; common fine coarse
fragments; many fine flakes of mica; strongly acid;
clear, smooth boundary.
to 9 inches, strong-brown (7.5YR 5/6) silty clay
loam; moderate, fine, subangular blocky structure;
friable, slightly sticky and plastic; common fine
roots; a few fine pores; a few, thin, patchy clay
films; common fine and coarse fragments; many fine
flakes of mica; very strongly acid; clear, smooth
boundary.

B21t—9 te 20 inches, yellowish-red (5YR 4/6) clay; mod-
erate, fine, angular blocky structure; firm, sticky
and plastic; common fine roots; common fine pores;
thin continuons clay films; common fine and coarse
fragments; many fine flakes of mica; very strongly
acid; clear, smooth houndary.

Blt—5
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Figure 3—Profile of a Nason silt loam. Strongly weathered, verti-
cally oriented schist is at a depth of about 4 feet.

B22t—20 to 40 inches, yellowish-red (5YR 4/6) clay; strong,
fine, angular blocky structure; firm, sticky and plas-
tic; a few fine roots; a few fine pores; moderately
thick continuous eclay films; common fine and coarse
fragments; many fine flakes of mica; strongly acid;
gradual, wavy Dboundary.

C—40 to 60 inches, mottled reddish-yellow (7.5YR 6/6),
yellowish-red (5YR 4/6), and red (10R 4/8) silt
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loam; rock-controlled structure; friable, slightly
sticky and slightly plastic; common fine pebbles;
many fine flakes of mica ; horizon composed of strong-
ly weathered schist; very strongly acid.

The solum ranges from 30 to 40 inches in thickness. Depth
to bedrock is more than 5 feet. In many places angular quartz
fragments make up about 1 to 10 percent, by volume, of the
solum. The A horizon has hues of 10YR and 7.5YR, values
of 4 and 5, and chromas of 2 to 4. It is commonly silt loam
and ranges to loam, but it is silty clay loam in severely eroded
areas. he Bt horizon has hues of 7.5YR and 5YR, values of
4 and 5, and chromas of 6 to 8.

Nason soils commonly are near Klioak, Lignum, Manor,
and Mecklenburg soils. Nason soils are better drained than
Lignum soils. They have a finer textured subsoil than Manor
soils and are more acid than Mecklenburg soils. Nason soils
have a thinner solum than Elioak soils,

Nason silt loam, 2 to 6 percent slopes {NaB).—This
soil is on ridges. Tts surface layer generally is about 5
inches thick, but in places it is as much as 9 inches thick.
The profile otherwise is similar to that of the soil de-
scribed as representative of the Nason series.

Included with this soil in mapping were small areas
of Appling and Mecklenburg soils. Also included were
small areas of a soil that is made up of 20 to 50 percent
angular quartz pebbles.

Runoff is medium on this soil, and erosion is a mod-
erate hazard if the soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is suited to most
locally grown crops. Capability unit ITe-1; woodland
suitability group 4.

Nason silt loam, 6 to 15 percent slopes, eroded
{NaC2).—This soil has a profile similar to the one described
asrepresentative of the Nason series, except that its surface
layer is stickier.

Included with this soil in mapping were small areas of
Appling, Manor, and Mecklenburg soils, and small areas
where bedrock is at a depth of about 4 feet. Also included
are small areas of a soil made up of 20 to 50 percent
angular quartz pebbles.

Runoff is medium to rapid on this soil. Further erosion
is a severe hazard if this soil is clean tilled or exposed.
If this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit IIIe-1;
woodland suitability group 4.

Nason silty clay loam, 6 to 10 percent slopes, severely
eroded (NcC3).—This soil is on the sides of narrow ridges.
The surface layer is a mixture of material from the re-
maining surface layer and the subsoil. Also, in places the
profile is thinner than that of the soil described as repre-
sentative of the Nason series. The two profiles otherwise
are similar.

Included with this soil in mapping were small areas
of eroded Appling and Mecklenburg soils, some small
gullied areas, and small areas of a soil made up of 20 to
50 percent angular quartz fragments.

Runoff is rapid on this soil. Further erosion is a severe
hazard if this soil is clean tilled or exposed. If this soil
is adequately limed and fertilized, it is suited to most
locally grown crops. Because erosion is a severe hazard,
this soil is better suited to close-growing crops, pasture,
and woodland than to row crops. Capability unit IVe-2;
woodland suitability group 11.
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Orange Series

The Orange series consists of deep, somewhat poorly
drained to moderately well drained, nearly level to slop-
ing soils on the Piedmont plateau. These soils formed in
material weathered from basic gneiss, schist, and felsites.
The native vegetation is largely oaks and hickory, but
stands of Virginia pine are on farmland that is reverting
to woodland. The acreage of these soils is used for gen-
eral farming and as woodland.

In a representative profile the surface layer is loam
about 14 inches thick. The upper 8 inches is dark grayish
brown and the lower 6 inches is light olive brown. The
subsoil is 25 inches thick. The upper 7 inches is brown
clay loam that is mottled with light gray and strong
brown. The next 18 inches is yellowish-brown, very firm
clay that is mottled with light brownish gray, gray, and
strong brown. The substratum begins at a depth of about
39 inches and extends to a depth of 72 inches. It is firm
silty clay loam that is mottled with light olive gray and
strong brown. Weathered basic rock is at a depth of
about 72 inches.

Orange soils are medium acid to strongly acid in the
surface layer and in the subsoil, but in places they are
neutral in the substratum. They are low in organic-mat-
ter content and moderate in natural fertility. Permeabil-
ity is slow in the subsoil, and available moisture capacity
is moderate. The seasonal high water table is at a depth
of 2 to 3 feet, and it persists for significant lengths of
time.

Representative profile of Orange loam, 0 to 2 percent
slopes, 50 yards northwest of the junction of Routes 650
and 651, in west-central Stafford County:

Ap—0 to 8 inches, dark grayish-brown (2.5Y 4/2) loam;
moderate, fine granular structure; friable, slightly
sticky and slightly plastic; many fine roots; a few,
fine, angular quartz fragments; medium acid; clear,
smooth boundary.

A2—S8 to 14 inches, light olive-brown (2.5Y 5/4) loam; weak,
fine, subangular Dblocky structure; friable, slightly
sticky and slightly plastic; many fine roots; common
fine and medium pores, a few, fine, angular quartz
fragments; strongly acid; clear, smooth boundary.

B21t—14 to 21 inches, brown (10YR 5/8) clay loam; com-
mon, fine, distinet, light-gray (10YR 7/1) and strong-
hrown (7.5YR 5/6) mottles; weak to moderate, me-
dium, subangular blocky structure; friable, sticky
and plastic; a few fine roots; common fine pores;
thin, patchy, light olive-brown (2.5Y 5/4) clay films;
a few, fine, angular quartz fragments; strongly acid;
clear, wavy boundary.

B22t—21 to 30 inches. yellowish-brown (10YR 5/8) clay; a
few, medium, distinet, light brownish-gray (2.5Y
6/2) mottles; strong, fine, angular blocky structure;
very firm, very sticky and very plastic; a few fine
roots; a few fine pores; thin, continunous clay films;
common, fine and medium slickensides; a few, fine,
angular quartz fragments; strongly acid; clear, wavy
boundary.

B23t—30 to 39 inches, yellowish-brown (10YR 5/4) clay;
common, coarse, distinct, gray (10YR 6/1) mottles
and a few, medium, distinet, strong-brown (7.5YR
5/8 mottles; strong, fine, angular blocky structure;
very firm, very sticky and very plastic; a few fine
roots; a few fine pores; thin, continuous clay films;
common slickensides; a few, fine, angular quartz
fragments; strongly acid; clear, wavy boundary.

C—39 to 72 inches, mottled light olive-gray (5Y €¢/2) and
strong-brown (75YR 5/8) silty clay loam; rock;

controlled structure; firm, sticky and plastic; a few,

fine, angular quartz fragments; thin and moderately

thick clay in seams and eracks in upper part of hori-

zon; common fine fragments of strongly weathered

basic rock; neutral; gradual, irregular boundary.
R—72 inches, weathered basic rock.

The solum ranges from 28 to 40 inches in thickness. Depth
to bedrock ranges from 4 to 6 feet. The A horizon has hues
of 2.5Y and 10YR, values of 4 to 6, and chromas of 2 to 4.
The C horizon commonly is silty clay loam or silt loam that
has a rock-controlled structure.

Orange soils commonly are near Cullen, Elioak, and Zion
soils. They have a yellower subsoil than Cullen and Elioak
soils. They are less well drained than Zion soils.

Orange loam, 0 to 2 percent slopes (OrA).—This soil
is on broad ridges, in upland depressions, and around the
heads of drainageways. It has the profile described as
representative of the Orange series.

Included with this soil in mapping were small arveas of
Elbert, Meadowville, and Worsham soils.

This soil is seasonally wet and ponds during wet pe-
riods. Anrtificial drainage is needed if the soil is used
for farming. If this soil is adequately drained, limed, and
fertilized, 1t is suited to most of the locally grown crops.
Alfalfa grown on this soil is short lived because wetness
is excessive in winter and in spring. Capability unit
ITTw-1; woodland suitability group 9.

Orange loam, 2 to 6 percent slopes (OrB).—This soil
is in broad, low-lying areas. The surface layer commonly
is 6 to 8 inches thick, but ranges from 4 to 10 inches thick
in a few places. The profile otherwise is similar to the
one described as representative of the Orange series.

Included with this soil in mapping were small arcas of
Cullen, Mecklenburg, and Zion soils, and small areas of
similar soils that have a gravelly fine sandy loam surface
layer. Also included were spots where weathered rock
is only 10 to 20 inches below the soil surface.

Runoft is slow to medium on this soil, and erosion is a
severe hazard if this soil is clean tilled or exposed. This
soil is seasonally wet, and artificial drainage is beneficial
if it is farmed. If this soil is adequately drained, limed,
and fertilized, it is suited to most locally grown crops.
Alfalfa grown on this soil is short lived because wetness
is excessive in winter and in spring. Capability unit
ITTe-4; woodland suitability group 9.

Orange loam, 6 to 10 percent slopes, eroded (OrC2).—
The loam surface layer of this soil commonly is 5 to 8
inches thick, but it ranges from 4 to 10 inches in a few
places. The profile otherwise is similar to the one de-
scribed as representative of the Orange series.

Included with this soil in mapping were small areas of
Mecklenburg and Zion soils, small gullied areas, and
small arcas of similar soils that have a clay loam sur-
face layer. Also included were spots where weathered
rock is only 6 to 12 inches below the soil surface.

Runoff is medium to rapid on this soil. Further erosion
is a very severe hazard if the soil is clean tilled or ex-
posed. This soil is seasonally wet and some seepage occurs
on the lower slopes. Artificial drainage is sometimes bene-
ficial if the soil is used for farming. If this soil is ade-
quately drained, limed, and fertilized, it has a limited
suitability for most locally grown crops. Because erosion
is a severe hazard, this soil is better suited to close-grow-
ing crops, pasture, and woodland than to row crops.
Capability unit IVe-2; woodland suitability group 9.



STAFFORD AND KING GEORGE COUNTIES, VIRGINIA 43

Pooler Series, Thin Solum Variant

The Pooler series, thin solum variant, consists of deep,
somewhat poorly drained, nearly level soils. These soils
formed in loamy and clayey Coastal Plain sediment. The
native vegetation is largely a mixture of oaks, hickory,
elm, maple, and gum, but a few stands of Virginia pine,
loblolly pine, and gum are on farmland that is reverting
to woodland. The areas of these soils are used for general
farming and as woodland.

In a representative profile the plow layer is dark aray-
ish-brown loam about 10 inches thick. The subsoil is about
34 inches thick. The upper 9 inches is light olive-brown,
firm heavy clay loam. The next 9 inches is grayish-brown,
firm heavy clay loam that is mottled with gray and yellow-
ish brown. The lower 16 inches is dark-gray, firm clay that
is mottled with strong brown. The substratum begins at
a depth of 44 inches and extends to a depth of 108 inches
or more. The upper 28 inches is olive loam that is mottled
with strong brown. The lower 86 inches is gray very fine
sandy loam that is mottled with strong brown and light
yellowish brown.

These soils have a strongly acid to very strongly acid
subsoil. They are low in natural fertility and organic-
matter content. Permeability is slow in the subsoil, and
available moisture capacity is moderate. The seasonal
high water table is at a depth of 1 to 114 feet in winter
and in spring.

Representative profile of Pooler loam, thin solum var-
lant, 20 yards south of Route 615, one-half mile east of
Route 218, in northeastern King George County:

Ap—0 to 10 inches, dark grayish-brown (2.5Y 4/2) loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; many fine roots;
a few rounded pebbles; medium acid; clear, smooth
boundary.

B1t—10 to 19 inches, light olive-brown (2.5Y 5/4) heavy clay
loam; weak, medium, subangular blocky structure;
firm, sticky and plastic; common fine roots; a few
fine and medium pores; a few, thin, patchy clay
films; some ped surfaces grayish brown (2.5Y 5/2) ;
a few rounded pebbles; strongly acid; clear, smooth
boundary. :

B21t—19 io 28 inches, grayish-brown (2.5Y 5/2) heavy clay
Ioam; common, medium, distinet, gray (10YR 5/1)
and yellowish-brown (10YR 5/8) mottles; moderate,
medium, subangular blocky structure; firm, sticky
and plastic; common fine roots; a few fine pores;
thin continuous clay films; a few rounded pebbles ;
very strongly acid; clear, smooth boundary.

B22t—28 to 44 inches, dark-gray (10YR 4/1) clay; common,
fine, prominent, strong-brown (7.5YR 5/6) mottles;
moderate, medium, angular blocky structure; firm,
sticky and plastic; common fine roots oriented along
ped surfaces; a few fine pores; thin continuous clay
films; a few rounded pebbles: very strongly acid;
clear, smooth boundary.

C1—44 to 72 inches, olive (5Y 4/3) loam; common, coarse,
prominent, strong-brown (7.5YR 5/6) mottles; mas-
sive; friable, slightly sticky and slightly plastic; ex-
tremely acid; gradual, smooth boundary.

C2—72 to 108 inches, gray (10YR 5/1) very fine sandy loam;
common, medium, prominent, strong-brown (7.5YR
5/6) and light yellowish-brown (2.5Y 6/4) mottles;
massive ; friable, slightly sticky and slightly plastic;
extremely acid.

The solum ranges from 40 to 52 inches in thickness. In
many places fine or medium, rounded quartz pebbles make up

less than 1 percent to about 10 percent, by volume, of the
solum. The A horizon has hues of 2.5Y and 10YR, values of
4 and 3, and chromas of 2 to 4. It commonly is loam, but
ranges to very fine sandy loam and silt loam. The Bt horizon
above 24 to 30 inches has hues of 2.5Y and 10YR, values of
4 and 5, chromas of 2 to 4. It has common to many mottles
that have a chroma of 1. It is commonly clay loam or clay.
The Bt horizon below 24 to 80 inches has hues of 10YR, values
of 4 to 6, and chromas of 0 and 1. It has strong-hrown, vellow-
ish-brown, and grayish-brown mottles. The C horizon ranges
from very fine sandy loam to clay loam and clay.

Soils of the Pooler series, thin solum variant, occur near
Bertie, Bladen, Fallsington, and Tetotum soils. These variants
have a more clayey subsoil than the Rertie soils. They are
hetter drained than the Bladen soils. They have a finer tex-
tured subsoil than the Fallsington soils and are better drained.
These soils are not so well drained as Tetotum soils, and
they are finer textured.

Pooler loam, thin solum variant (Po).—This is the only
Pooler soil mapped in the survey area. Slopes are dom-
inantly O to 2 percent.

Included with this soil in mapping were small areas of
Bladen and Tetotum soils.

Artificial drainage is beneficial if this soil is used for
farming. In places drainage outlets are difficult to locate
in aveas of this soil. If this soil is adequately drained,
limed, and fertilized, it is suited to most locally grown
crops, except alfalfa. Alfalfa grown on this soil is short
lived because of excessive wetness. Capability unit
IIIw-1; woodland suitability group 2.

Roanoke Series

The Roanoke series consists of deep, poorly drained,
nearly level soils. These soils formed in loamy and clayey
alluvium, mostly on the terraces along the Rappahannocik
River. The native vegetation is largely a mixture of oaks,
willow, elm, ash, maple, gum, and birch, but willow, gum,
birch, Virginia pine, and loblolly pine are on farmland
that is reverting to woodland. The acreage of Roanoke
soils is used for general farming and as woodland. '

In a representative profile the plow layer is dark-gray
silt loam about 9 inches thick. The subsoil is about 44
inches thick. The upper 7 inches is gray firm silty clay
that is mottled with yellowish brown. The next 12 inches
is gray, very firm clay that is mottled with yellowish
brown. The lower 25 inches is gray, very firm clay that
is mottled with light olive brown. The substratum begins
at a depth of 53 inches and extends to a depth of 116
inches or more. The upper 37 inches is grayish-hrown,
friable fine sandy loam that is mottled with yellowish
brown. The lower 26 inches is gray sand and fine sand.

Roanoke soils have a strongly acid to very strongly
acid subsoil. They are low in natural fertility and mod-
erate In organic-matter content. Permeability is slow in
the subsoil, and available moisture capacity is moderate.
The seasonal high. water table is at the surface or at a
depth of 1 foot in winter and in spring.

Representative profile of Roanoke silt loam, 200 yards
southeast of Route 692, 1 mile southwest of Route 607,
in southern King George County :

Ap—-0 to 9 inches, dark-gray (10YR 4/1) silt loam; strong,
fine, granular structure; friable, slightly sticky and

slightly plastic; common fine roots; a few fine flakes
of mica; medium acid; clear, smooth boundary.
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Bltg—9 to 16 inches, gray (10YR 5/1) silty clay; few, fine,
distinct, yellowish-brown (10YR 5/8) mottles; mod-
erate, medium, subangular blocky structure; firm,
sticky and plastic; a few fine roots; a few fine pores;
common fine flakes of mica ; a few, thin, patchy clay
films; strongly acid; clear, smooth boundary.

B21tg—16 to 28 inches, gray (10YR 5/1) clay; common,
medium, distinet, yellowish-brown (10¥YR 5/8) mot-
tles; strong, medium, angular blocky structure; very
firm, sticky and plastic; a few fine roots; common
fine pores; common fine flakes of mica; thin continu-
ous clay films; very strongly acid; clear, smooth
boundary.

B22tg—28 to 53 inches, gray (5Y 6/1) clay; common, medium,
distinct, light olive-brown (2.5Y 5/4) mottles; mod-

erate, coarse, prismatic structure that breaks readily

into moderate, coarse, angular blocky structure; very
firm, sticky and plastic; a few fine roots; a few fine
pores; common fine flakes of mica; thin continuous
clay films; very strongly acid; clear, smooth
boundary.

IIC1g—53 to 90 inches, grayish-brown (2.5Y 5/2) fine sandy
loam : common, fine, distinet, yellowish-brown (10YR
5/8) mottles; massive; friable, slightly sticky and
slightly plastic; common fine flakes of mica; lenses
of gray clay throughout horizon; very strongly acid;
gradual, smooth boundary.

TIC2g—90 to 116 inches, gray sand and fine sand ; very strongly
acid.

The solum ranges from 44 to 58 inches in thickness. The
A horizon has hues of 10YR and 2.5Y, values of 4 and 5, and
chromas of 1 and 2. It commonly is silt loam, but ranges to
loam. The Bt horizon has hues of 10YR, 2.5Y, and 5Y, values
of 4 to 6, and chromas of 1. It commonly is clay, but ranges
to silty clay, sandy clay, and heavy clay loam. The C horizon
is gravelly in places, and thin strata of loamy and clayey
material are common.

Roanoke soils commonly are near Altavista, Augusta, Wa-
hee, and Wickham soils. Roanoke soils have a finer textured
subsoil and are more poorly drained than the Wickham,
Altavista, and Augusta soils. They are more poorly drained
than the Wahee soils.

Roanoke silt loam (Ro).—This is the only Roanoke soil
mapped in the survey area. It is on terraces, and slopes
are 0 to 2 percent.

Tncluded with this soil in mapping were small areas
of Altavista, Wahee, and Wehadkee soils. Also included
were small arcas of similar soils that have a loam and
fine sandy loam surface layer.

This soil is seasonally wet, and it ponds when wet.
Artificial drainage is needed if this soil is used for farm-
ing, but drainage outlets are difficult to locate. If this soil
is adequately drained, limed, and fertilized, it has a
limited suitability for some locally grown crops. Roanoke
silt loam is not well sunited to alfalfa, because it is exces-
sively wet. Capability unit TVw-1; woodland suitability
group 5.

Sand and Gravel Pits

Sand and gravel pits (Sa) consist of open excavations
from which sand and gravel are mined, and of dumps
containing waste materials. These pits generally are in
the Coastal Plain and range from less than 1 acre to over
50 acres in size. Many large pits are along the Rappahan-
nock River and along the lower reaches of the larger
streams of the avea. These pits are, or have been, used as
a source of sand and gravel for commercial purposes and
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as a source of road fill and subgrade for road construc-
tion. A few small pits south of lower Potomac Creek are
sources of moulding sand.

Included with sand and gravel pits in mapping were
several small abandoned sandstone mines that were for-
merly used to mine Aquia sandstone for building purposes.
These mines are along Austin Run and Aquia Creek to
the northwest, northeast, and east of Stafford Courthouse,
in Stafford County. Also included were several small
sanitary land fills in the Coastal Plain and several small
stone quarries in the Piedmont. These sanitary land fills
and stone quarries are in use.

The soil material of the miscellaneous land type gen-
erally is coarse, and that of the included stone quarries
generally is fine. Runoff is slow, and permeability is mod-
erately rapid to rapid. Abandoned areas generally are
stable, and they commonly have a thin cover of weeds,
brush, and small trees. Thin grass grows where the
material is fine textured. These areas have an irregular
surface, and in places they contain pools of water. In
other places small pits are filled with water. Capability
unit. VIIs-1; woodland suitability group 13.

Sandy and Clayey Land, Steep, Sassafras and
Caroline Materials

Sandy and clayey land, steep, Sassafras and Caroline
materials (ScF) is along the larger, more deeply incised
drainageways in northeastern Stafford County and north-
ern King George County. It consists of interbedded
sandy, clayey, and, in places, gravelly materials. The
surface layer ranges from loamy sand to clay loam, and
generally 1s grayish brown, yellowish brown, or yellow-
ish red. In places this layer contains gravel. The under-
lying material ranges from yellowis%-brown, grayish-
brown, and yellowish-red sand and gravelly sand to red,
yellowish-red, yellowish-brown, and gray clay. Shell beds
occur in places. Included with this unit in mapping were
small areas of soils that are similar to Aura, Caroline,
and Sassafras soils.

This miscellaneous land type is better suited to per-
manent, grasses and trees than to other crops. Capabil-
ity unit VIIe~1; woodland suitability group 10.

Sassafras Series

The Sassafras series consists of deep, well-drained,
nearly level to steep soils. These soils formed in sandy
and loamy Coastal Plain sediment. The native vegetation
is largely oaks, hickory, and yellow-poplar, but stands of
Virginia pine and loblolly pine are on farmland that is
reverting to woodland. Sassafras soils are mapped alone
and also in a complex with Aura, Carvoline, and (Gales-
town soils. The areas of Sassafras soils ave used for farm-
ing, as homesites, and for subdivision developments.

In a representative profile the plow layer is dark brown
fine sandy loam about 9 inches thick. The subsoil is about
29 inches thick. The upper 5 inches is brown, friable fine
sandy loam. The next 18 inches is brown, friable sandy
clay loam. The lower 6 inches is strong-brown, very fri-
able loamy fine sand. The substratum begins at a depth
of 38 inches and extends to a depth of 112 inches or more.
It is light yellowish-brown and strong-brown fine sand
and loamy fine sand.
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Sassafras soils have a strongly acid to very strongly
acid subsoil. They are low in natural fertility and or-
ganic-matter content. Permeability is moderate in the
subsoil, and available moisture capacity is moderate.

Representative profile of Sassafras fine sandy loam,
0 to 2 percent slopes, in the northwest corner of the
junction of Route 206 and Route 610, in central King
George County:

Ap—-0 to 9 inches, dark-brown (10YR 4/3) fine sandy loam;
moderate, fine, granunlar structure; very friable,
slightly sticky and slightly plastic; many fine and
medium roots; a few, fine, rounded pebbles; strongly
acid; clear, smooth boundary.

B1—9 to 14 inches, brown (7.5YR 4/4) fine sandy loam;
wealk, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common fine and

medium roots; common fine pores; a few, fine,
rounded pebbles; strongly acid; clear, smooth
boundary.

B21t—14 to 24 inches, brown (7.5YR 4/4) sandy clay loam;
weak, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common fine and
medium roots; a few fine pores; a few, thin, patchy
clay films; a few, fine, rounded pebbles; very strongly
acid; clear, smooth boundary.

B22t—24 to 82 inches, brown (7.5YR 4/4) sandy clay loam;
weak, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common fine
roots; a few fine pores; a few, thin, patchy clay
films; a few, fine, rounded pebbles; very strongly
acid; gradual, smooth boundary.

B3—32 to 38 inches, strong-brown (7.5YR 5/6) loamy fine
sand; very weak, coarse, subangular blocky struc-
ture; very friable, nonsticky and nonplastic; a few
fine roots; a few, fine, rounded pebbles; very strongly
acid; gradual, smooth boundary.

C—38 to 112 inches, light yellowish-brown (10YR 6/4) and
strong-brown (7.5YR 5/6) fine sand and loamy fine
sand ; single grain; very friable, nonsticky and non-
plastic; very strongly acid.

The solum ranges from 30 to 40 inches in thickness. In
many places fine, rounded quartz pebbles make up less than
1 percent to about & percent, by volume, of the solum. The A
horizon has hues of 10YR, values of 4 to 6, and chromas of
3 and 4. It commonly is fine sandy loam, but ranges to sandy
loam. The Bt horizon has hues of 7.5YR and 5YR, values of
4 and 5, and chromas of 4 to 8. It commonly is sandy clay
loam, but ranges to heavy loam. The C horizon ranges from
fine sand to fine sandy loam and fine gravel.

Sassafras soils are near Bourne. Galestown, Kempsville,
and Woodstown soils. They lack the fragipan of the Bourne
soils and are finer textured and not so excessively drained
as the Galestown soils. Sassafras soils have a thinner solum
than Kempsville soils, and they lack the somewhat compact
lower subsnil of those soils. Sassafras soils are better drained
than Woodstown soils.

Sassafras fine sandy loam, 0 to 2 percent slopes
(StA).—This soil is on broad ridges. It has the profile de-
scribed as representative of the Sassafras series.

Included with this soil in mapping were small areas
of Bourne and Kempsville soils. Also included were
small areas of soils that are similar to this soil but that
have oyster shells mixed in the surface layer.

If this soil is adequately limed and fertilized, it is
well suited to locally grown crops. Capability unit I-1;
woodland suitability group 4.

Sassafras fine sandy loam, 2 to 6 percent slopes
{5fB).—This soil is on broad ridges.

Included with this soil in mapping were small areas of
Bourne, Caroline, and Kempsville soils. Also included
were small areas of soils that are similar to this soil but
that have oyster shells mixed in the surface layer.

Runoft is medium on this soil, and erosion is a mod-
erate hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is well
suited to most locally grown crops. Capability unit
1Ie~2; woodland suitability group 4.

Sassafras fine sandy loam, 6 to 10 percent slopes,
eroded (SfC2).—This soil is on the sides of narrow ridges.
Its surface layer commonly is 5 to 7 inches thick,
but it ranges from 4 to 8 inches in some places. The
profile otherwise is similar to the one described as repre-
sentative of the Sassafras series.

Included with this seil in mapping were small areas
of Bourne, Caroline, Galestown, and Kempsville soils.
Also included were a few small areas of severely eroded
soils that have a sandy clay loam surface layer, and a
few small areas of gravelly soil.

Runoft is medium on this soil. Further erosion is a
severe hazard if this soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is suited
to most locally grown crops. Capability unit IITe-2;
woodland suitability group 4.

Sassafras fine sandy loam, 10 to 15 percent slopes,
eroded (SfD2).—The surface layer of this soil commonly is
4 to 6 inches thick, but it is as much as 8 inches thick
in a few places. The profile otherwise is similar to the
one described as representative of the Sassafras series.

Included with this soil in mapping were small areas of
Aura, Caroline, and Kempsville soils. Also included
were spots of severely eroded soils that have a sandy
clay loam surface layer and small areas of gravelly soils.

Runoft is medium to rapid on this soil. Further ero-
sion is a very severe hazard if the soil is clean tilled or
exposed. Lf this soil is adequately limed and fertilized,
it is suited to most locally grown crops. Because erosion
is a very severe hazard, this soil is better suited to close-
growing crops, pasture, and woodland than to row crops.
Capability unit IVe-1; woodland suitability group 4.

Sassafras fine sandy loam, 15 to 35 percent slopes,
eroded (SfE2).—The surface layer of this soil commonly is
4 to 6 inches thick, and in places the solum is thinner
than that in the profile described as representative of
the Sassafras series. The two profiles otherwise are
gimilar,

Included with this soil in mapping were small areas
of Aura and Galestown soils, small areas of gravelly
soils, and a few small gullied areas. Also included were
small spots of severely eroded soils that have a sandy
clay loam surface layer.

Runoff is rapid on this soil. Further erosion is a
severe hazard if the soil is exposed. It is better suited
to pasture and to woodland than to other crops. Capa-
bility unit VIe-1; woodland suitability group 4.

State Series

The State series consists of deep, well-drained, nearly
level to very gently sloping soils. These soils formed in
local alluvium washed from surrounding upland soils
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that are underlain by granite and gneiss. These soils
occur in upland depressions and along the heads of drain-
ageways in Stafford County. The native vegetation is
largely oaks and hickory, but stands of Virginia pine
are on farmland that 1s reverting to woodland. The
areas of State soils are used for general farming and
as woodland.

In a representative profile the surface layer is dark-
brown fine sandy loam about 8 inches thick. The subsoil
is about 42 inches thick. The upper -5 inches is brown,
very friable fine sandy loam. The next 17 inches is
brown, friable clay loam. The lower 20 inches is strong-
brown, friable loam. The substratum begins at a depth
of 50 inches and extends to a depth of 110 inches or
more. 1t is friable fine sandy loam that is yellowish red
and strong brown.

State soils have a strongly acid to very strongly acid
subsoil. They are low in natural fertility and organic-
matter content. Permeability is moderately rapid, and
available moisture capacity is moderate.

Representative profile of State fine sandy loam, local
alluvium, 100 yards west of the Basic School on the
TU.S. Marine Corps Reservation, in northern Stafford
County :

Ap—0 to & inches, dark-brown (10YR 4/3) fine sandy loam;
moderate, fine, .granular structure; very friable, non-
sticky and nonplastic; many fine roots; strongly
acid; clear, smooth boundary.

B1—8 to 13 inches, brown (10YR 4/3) fine sandy loam; weak,
medinm, subangular blocky structure; very friable,
slightly sticky and slightly plastic; common fine and
medium roots; a few fine pores; a few fine flakes of
mica ; strongly acid; clear, smooth boundary.

B2t—13 to 80 inches, brown (7.5YR 4/4) clay loam; weak,
medium, snbangular blocky structure; friable, sticky
and plastic; a few fine and medium roots; common
fine pores; a few fine flakes of mica; a few, thin,
patchy clay films; very strongly acid; gradual,
smooth boundary.

B3—30 to 50 inches, strong-brown (7.5YR 5/8) loam; weak,
coarse, subangular blocky structure; friable, slightly
sticky and slightly plastic; a few fine roots; a few
fine pores; a few fine flakes of mica; common fine
pockets of black concretionary material; very strong-
1y acid; clear, smooth boundary.

ITIC—50 to 110 inches, yellowish-red (5YR 5/8) and strong-
brown (7.0YR 5/6) fine sandy loam; rock-controlled
structure; friable, nonsticky and nonplastic; common
fine and medinm pockets and seams of black concre-
tionary material; a few fine flakes of mieca; very
strongly acid.

The solum ranges from 42 to 60 inches in thickness. Depth
to rock is more than 5 feet. The A horizon has hues of 10YR,
values of 4 and 5, and chromas of 2 to 4. The Bt horizon
has hues of 7.5YR and 10YR, values of 4 and 5, and chromas
of 4 to 8 It commonly is clay loam or heavy loam.

State soils are near Appling, Cecil, and Worsham soils,
and Alluvial land, wet. State soils have a coarser textured
solum than Appling and Cecil soils. They are better drained
and have a coarser textured subsoil than Worsham soils.
They are better drained and finer textured than Alluvial
land, wet.

State fine sandy loam, local alluvium (Sn).—This is
the only State soil mapped in the survey area. Slopes
are dominantly 0 to 4 percent.

Tncluded with this soil in mapping were a few small
areas of Alluvial land, wet. Also included were small

areas of similar soils that have gray mottles in the
subsoil,

This soil tends to be wetter than other well-drained
soils because it occupies areas that collect runoff from
other soils. Small seeps occur where areas of this soil
adjoin other soils on uplands. If this soil is adequately
limed and fertilized, it is well suited to most locally
grown crops. Seasonal wetness is a limitation to use in
places. Capability unit ITw-2; woodland suitability
group 1.

Stony Land

Stony land consists of areas that have outcrops and
boulders of Aquia sandstone. Areas of this land occur
throughout the Coastal Plain in Stafford County, but
they are mainly along the upper parts of Accokeek
Creck and Austin Run and along the lower courses of
Aquia Creek and Potomac Creek. Some of the sand-
stone has been quarried for cut building stone.

The sandstone in Stony land is fairly soft and weath-
ers readily, The sand is medium grained to coarse
grained, and the sandstone is fossiliferous and conglom-
eritic in some areas. It is underlain mainly by schist
and clay to the west of Interstate 95, and mainly by clay
and coarse sand to the east of Interstate 95.

Stony rolling land (StD) is sloping to strongly sloping
and is on narrow ridges. Stones and boulders of Aquia
sandstone cover from 20 to 70 percent of the surface.
Soils in these areas are variable. They range from thin
sandy loam over sandstone or clay to deep, well-drained,
brown loam. The subsoil is strong-brown to yvellowish-
red loam and clay. The sand in most of these soils is
medinm grained to coarse grained. Included in map-
ping were small areas of Caroline and Sassafras soils.

Runoft is rapid on this mapping unit, and erosion is
a very severe hazard if the vegetation is removed. Stony
rolling land is better suited to trees than to other crops.
Capability unit VIIs-1; woodland suitability group 18.

Stony steep land (StE) is moderately steep to steep and
is on slopes along streams and drainageways. Stones,
boulders, and outcrops of Aquia sandstone cover 30 to
70 percent of the surface. Sandy and loamy Coastal
Plain sediment are around and between the boulders and
outcrops. Included in mapping were small areas of
Caroline and Sassafras soils.

Runofl is rapid on stony steep land, and erosion is a
severe to very severe hazard if the vegetation is re-
moved. Stony steep land is better suited to trees than
to cultivated crops. Capability unit VIIs-1; woodland
suitability group 13.

Susquehanna Series

The Susquehanna series are deep, moderately well
drained to somewhat poorly drained, gently sloping to
sloping soils. These soils formed in clayey Coastal
Plain sediments. The native vegetation is largely oaks,
hickory, and yellow-poplar, but stands of Virginia pine
are on farmland that is reverting to woodland. Susque-
hanna soils are mostly wooded.
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In a representative profile the surface layer is dark-
brown loam about 8 inches thick. The subsoil is about 73
inches thick. The upper 14 inches is very firm clay that
is mottled with dark red, reddish yellow, and brown. The
next 26 inches is grayish-brown very firm clay that is
mottled with red and reddish yellow. The lower 33 inches
1s gray, very firm clay that is mottled with strong brown.
The substratum begins at a depth of 81 inches and con-
tinues to a depth of 150 inches or more. It is greenish-
gray, very firm clay that is mottled with strong brown.

Susquehanna soils have a very strongly acid to ex-
tremely acid subsoil. They are low in natural fertility
and organic-matter content. The subsoil is slowly per-
meable to very slowly permeable, and the available mois-
ture capacity is moderate. The seasonal high water table
is at a depth of 3 to 5 fect.

Representative profile of Susquehanna loam, in an area
of Susquehanna soils, 2 to 10 percent slopes, south of
MCS-1 on the U.S. Marine Corps Reservation, in north-
eastern Stafford County:

Ap—0 to 8§ inches, dark-brown (7.5YR 4/4) loam; moderate,
fine, granular structure; friable, slightly sticky and
slightly plastie; common, fine, medium, and coarse
roots; strongly acid; clear, smooth boundary.

B21t—S to 22 inches, mottled dark-red (2.5Y 3/6), reddish-
yellow (5YR 6/8), and brown (7.5YR 4/4) clay;
strong, very fine, angnlar blocky structure; very
firm, very sticky and very plastic; common, fine,
medium, and coarse roots; thin continuous clay
films; many slickensides; very strongly acid; grad-
ual, smooth boundary.

B22t—22 to 48 inches, grayish-brown (2.5Y 5/2) clay; many,
fine, prominent, red (2.5YR 4/8) and reddish-yellow
(5YR 6/8) mottles; moderate, fine, angular blocky
structure; very firm, very sticky and very plastic;
common fine roots; few, fine, tubular pores; thin
continunous clay films; common slickensides; extreme-
ly acid; gradual, smooth boundary.

B3tg--48 to 81 inches, gray (5Y 6/1) clay; many, fine, prom-
inent, strong-brown (7.5YR 5/8) mottles; strong,
medium, angular blocky structure; very firm, sticky
and plastic; common fine roots oriented along ped
surfaces; common slickensides; extremely acid;
gradual, smooth boundary.

Cg—S1 to 150 inches, greenish-gray (5GY 5/1) clay; common,
coarse, prominent, strong-brown (7.5YR 5/6) mot-
tles; massive; very firm, sticky and plastic; common
fine roots; extremely acid.

The solum is more than 60 inches thick. The A horizon has
hues of 7.5YR, and 5YR, values of 4 and 5, and chromas of
2 to 4. It is loam, clay loam, and clay. The B22t horizon has
hues of 2.5Y and 10YR, values of 5 and 6, and chromas of 1
and 2. The B3t and C horizons have hues of 5Y and 5GY, or
are neutral, values of 4 to 6, and chromas of 0 to 2.

The Susquehanna soils in this survey area differ from the
Susnuehanna soils in other survey areas by being extremely
acid in the lower part of the solum. This difference, how-
ever, does not alter their usefulness or ‘management.

Susquehanna soils commonly occur near Aura and Caro-
line soils. They have a finer textured subsoil and are less
well drained than Aura soils. They are less well drained
than the Caroline soils.

Susquehanna soils, 2 to 10 percent slopes (SuC).—
These soils are on the top and sides of ridges. They
have the profile described as representative of the Sus-
quehanna series. The surface layer is loam, clay loam,
or clay.

Included with these soils in mapping were small areas
of Aura and Caroline soils, and small areas of gravelly
soils. Also included were small wet areas on lower slopes
where seeps occur.

Runoff is medium to rapid on these soils. Isrosion is
a very severe hazard if the soils are clean tilled or ex-
posed. The scasonal high water table is at a depth of
3 to 5 feet, and seeps occur on the lower slopes. If these
soils are adequately limed and fertilized, they have a
Himited suitability to most locally grown crops. Because
erosion is a very severe hazard in areas of row crops,
these soils are better suited to close-growing crops, pas-
ture, and woodland. Capability unit IVe-2; woodland
suitability group 11.

Tetotum Series

The Tetotum series consists of deep, moderately well
drained, nearly level to sloping soils. These soils formed
in loamy Coastal Plain sediments. The native vegetation
is largely oaks, hickory, and vellow-poplar, but stands of
Virginia pine and loblolly pine are on farmland that is
reverting to woodland. Tetotum soils are important for
farming.

In a representative profile the plow layer is dark gray-
ish-brown fine sandy loam about 9 inches thick. The sub-
soil is about 89 inches thick. The npper 5 inches is dark
yellowish-brown, friable sandy clay loam. The next 9
inches is yellowish-brown firm clay loam. The next 7
inches is yellowish-brown firm clay loam that is mottled
with gray and strong brown. The next 8 inches is firm
clay loam that is mottled with yellowish brown, gray,
and red. The lower 10 inches is gray, firm sandy clay loam
mottled with yellowish brown and strong brown. The sub-
stratum begins at a depth of 48 inches and continues to a
depth of 105 inches or more. It is gray, friable fine sandy
loam and loamy fine sand that is mottled with yellowish
brown and strong brown.

Tetotum soils have a strongly acid to very strongly
acid subsoil. They are Jow in natural fertility and organie-
matter content. The subsoil is moderately permeable, and
the available moisture capacity is moderate. The seasonal
high water table is at a depth of 114 to 214 feet during
winter and spring.

Representative profile of Tetotum fine sandy loam, 0 to
2 percent slopes, 50 yards north of Route 619, 500 yards
west of road end, in eastern King George Connty:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) fine sand_y
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; many very
fine and fine roots; few, fine and medium, rounded
pebbles; medium acid; clear, smooth boundary.

B1t—9 to 14 inches, dark yellowish-brown (10YR 4/4) sandy
clay loam; weak, fine, subangular blocky structure;
friable, slightly sticky and slightly plastic; many very
fine and fine roots; common very fine and fine pores;
few, thin, patchy clay films; few, fine and mediom,
rounded pebbles; strongly acid; clear, smooth bound-
ary.

B21t—14 to 23 inches, yellowish-brown (10YR 5/4) clay loam;
moderate, medium, subangular blocky structure; firm,
sticky and slightly plastic; common very fine and
fine roots; common very fine, fine, and medium pores;

thin patchy clay films; few, fine and medium, rounded
pebbles ; strongly acid; clear, smooth boundary,
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B22t—23 to 30 inches, yellowish-brown (10YR 5/8) clay
loam ; few, fine, distinct, gray (10YR 6/1) and strong-
brown (7.5YR 5/8) mottles; moderate, fine, subangu-
lar blocky structure; firm, sticky and slightly plastic;
few very fine and fine roots; few, very fine, fine, and
medium pores; thin patchy clay filins; few, fine and
medium, rounded pebbles; strongly acid; clear,
smooth boundary.

B23t—30 to 38 inches, mottled yellowish-brown (10YR 5/8),
gray (10YR 6/1), and red (2.5YR 4/8) clay loam;
moderate, fine, angular blocky structure; firm, sticky
and plastic; few very fine and fine roots; few very
fine and fine pores; thin continuous clay films; very
strongly acid; clear, smooth boundary.

B3tg—38 to 48 inches, gray (10YR 6/1) sandy clay loam;
common, fine, distinct, yellowish-brown (10YR 5/6)
and strong-brown (7.5YR 5/6) mottles; weak, me-
dium, subangular blocky structure; firm, slightly
sticky and slightly plastic; few very fine and fine
roots; few very fine and fine pores; thin patchy clay
films; few, fine and medium, rounded pebbles; very
strongly acid; gradual, smooth bhoundary.

ITcg—48 to 105 inches, gray (10YR 5/1) fine sandy loam and
loamy fine sand ; common, medium, distinct, yellowish-
brown (10YR 5/4) and strong-brown (7.5YR 5/6)
mottles; massive; friable; few, fine and medium,
rounded pebbles; very srongly acid.

The solum ranges from 40 to 60 inches in thickness. In
places fine to medium quartz pebbles make up less than 1
percent to about 10 percent, by volume, of the solum. The A
horizon has hues of 10YR and 2.5Y, values of 4 and 5, and
chromas of 2 and 3. Tt is commonly fine sandy loam but ranges
to loam. The Bt horizon above 18 to 24 inches has hues of
10YR, values of 4 and 5, and chromas of 4 to 8. Mottles have
chromas of 1 and 2 within the upper 24 inches of the Bt
horizon, which is commonly light clay loam and clay loam but
ranges to sandy clay loam. The B22t horizon has a hue of
10YR, value of 5, and chromas of 4 to 8. It ranges from sandy
clay loam to heavy clay loam, gravelly sandy clay loam, and
gravelly clay loam. In many places thin layers of clayey
material and gravelly material occur in the C horizon.

Tetotum soils commonly are near Bourne, Bertie, Bladen,
and Caroline soils. They lack the fragipan of the Bourne
soils. They are better drained than Bertie soils. They are less
well drained and have a coarser textured subsoil than Caroline
soils. They are better drained than Bladen soils.

Tetotum fine sandy loam, 0 to 2 percent slopes
(TeAl.—This soil has the profile described as representative
of the Tetotum series.

Included with this soil in mapping were small areas of
Bertie, Bladen, TFallsington, and Pooler soils.

This soil is seasonally wet, and artificial drainage is
desirable if the soil is used for farming. If this soil is
adequnately drained, limed, and fertilized, it is well suited
to most locally grown crops. If alfalfa is grown, it is
usually not long lived, because wetness is excessive in the
winter and spring. Capability unit ITw-1; woodland
suitability group 4.

Tetotum fine sandy loam, 2 to 6 percent slopes (TeB).—
This soil has a profile similar to the one described as
representative of the Tetotum series.

Included with this soil in mapping were small areas of
Bertie and Caroline soils.

Runoff is slow to medium on this soil, and erosion is a
moderate hazard if the soil is clean tilled or exposed.
This soil is seasonally wet, and artificial drainage is bene-
ficial if the soil is used for farming. If this soil is ade-
quately drained, limed, and fertilized, it is well suited to
most locally grown crops. Where alfalfa is grown, it is
usually short lived because wetness is excessive in the
winter and spring. Capability unit ITe-4; woodland
suitability group 4.

Tetotum fine sandy loam, 6 to 10 percent slopes,
eroded (TeC2).—The surface layer of this soil is commonly
5 to 7 inches thick and ranges from 4 to 8 inches in some
places.

Included with this soil in mapping were small areas of
Caroline and Sassafras soils, and small areas of similar
soil that has a clayey subsoil.

Runoff is medium on this soil. Further erosion is a
severe hazard if the soil is clean tilled or exposed. The
soil is seasonally wet, and some small seepages occur on
the lower slopes. Artificial drainage is beneficial, espe-
cially on the Jower slopes, if the soil is used for farming.
Where this soil is adequately drained, limed, and fertil-
ized, it is suited to most locally grown crops. Capability
unit ITTe-2; woodland suitability group 4.

Tidal Marsh

Tidal marsh (Tm) consists of broad, low areas of mixed
alluvium that are covered periodically by tidal waters.
‘These areas occur along the lower reaches of the larger
streams and along the Potomac and Rappahannock
Rivers. Tidal marsh is commonly moderately coarse tex-
tured to medinm textured, and it is composed of various
combinations and layers of sandy, loamy, clayey, and
mucky materials. The surface layer is commonly gray or
dark-gray muck. The subsurface layers are strongly
gleyed and are gray, greenish gray, or bluish gray. Layers
of black or dark-gray mucky materials occur at various
depths.

Tidal marsh is constantly waterlogged. Low areas are
covered by tidal waters daily. igher areas are only
covered by unusually high tides or storm tides. Tidal
marsh commonly has a vegetative cover of reeds, cattails,
arvowleaf, rushes, and other aquatic plants. In places,
higher areas support a few stunted trees. Areas of Tidal
marsh should not be disturbed, because they have been
found to be extremely important in the ecology of certain
species of fish and wildlife. Capability unit VIITw-1;
woodland suitability group 18.

Turbeville Series

The Turbeville series consists of deep, well-drained,
nearly level to strongly sloping soils. These soils formed
in loamy and clayey alluvial materials that arve above
and some distance from present stream channels. Arveas
of these soils generally parallel the Rappahannock and
Potomac Rivers. The native vegetation is largely oaks,
hickory, and yellow-poplar, but stands of Virginia pine
and loblolly pine are on farmland that is reverting to
woodland. Large areas of these soils are farmed.

In a representative profile the surface layer is dark-
brown loam 15 inches thick. The subsoil begins at a
depth of about 15 inches and continues to a depth of
116 inches or more. The upper 14 inches is red, firm
clay loam. The next 55 inches is dark-red, firm clay.
The lower 32 inches is red, friable clay loam.

Turbeville soils have a strongly acid to very strongly
acid subsoil except in areas that are limed. They are low
in natural fertility and organic-matter content. The sub-
soil is moderately permeable, and the available moisture
capacity is moderate.
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Representative profile of Turbeville loam, 2 to 6 per-
cent, slopes, 300 yards north of Route 218, one-half mile
west of Route 6035, in southeastern Stafford County:

Ap—O0 to 10 inches, dark-brown (7.5YR 4/4) loam; reddish
yellow (7.5YR 6/6) when dry; weak, fine, granular
structure; friable, slightly sticky and slightly plas-
tic; common fine roots; medium acid; clear, smooth
boundary.

A3—10 to 15 inches, dark-brown (7.5YR 4/4) loam; reddish
yellow (7.5YR 6/6) when dry; weak, medium, sub-
angular blocky structure; friable, slightly sticky and
slightly plastic; common fine roots; common fine
pores ; strongly acid; clear, smooth boundary.

B21t—15 to 29 inches, red (2.5YR 4/6) clay loam; light red
(2.5YR 6/6) when dry; moderate, medium, subangu-
lar blocky structure; firm, sticky and plastic; com-
mon fine roots; common fine pores; few, thin, patchy
clay films; medium acid; clear, smooth boundary.

B22t—29 to 47 inches, dark-red (2.5YR 3/6) clay; red (2.5YR
4/6) when dry; moderate, fine, angular blocky struc-
ture; firm, sticky and plastic; common fine roots;
common fine pores; thin continuous clay films; me-
dium acid; gradual, smooth boundary.

RB23t—47 to 84 inches, dark-red (10R 3/6) clay; red (10R
4/6) when dry; moderate, medium, angular blocky
structure; firm, sticky and plastic; few fine roots;
common fine pores; thin continuous clay films; very
strongly acid; gradual, smooth boundary.

B3—84 to 116 inches, red (10R 4/8) clay loam; light red
(10R G/6-G/8)
blocky structure; friable, slightly sticky and plastic;
common fine pores; very strongly acid.

The solum is more than 60 inches in thickness. In places
fine, rounded, quartz pebbles make up less than 1 percent to
about 8 percent, by volume, of the solum. The A horizon has
hues of 7.5YR and, in places, 5YR values of 4 and 5, and
chromas of 2 to 4. It is commonly loam but ranges to fine
sandy loam. The Bt horizon has hues of 25YR and 10R,
values of 3 and 4, and chromas of 6 to 8. It is heavy clay
loam or clay. The Bt horizon has many thin vertical seams
and small pockets of yellowish-red, strong-brown, or pale-
brown fine sandy loam, loam, or clay loam. These are gen-
erally limited to the upper 30 inches of the Bt horizon.

Turbeville soils occur near Caroline, Kempsville, and Sassa-
fras soils. They are redder than the Caroline soils. They have
a thicker profile and a finer textured subsoil than the Kemps-
ville and Sassafras soils.

Turbeville loam, 0 to 2 percent slopes (TuA).—This
soil is on broad ridges.

Included with this soil in mapping were small areas
of Altavista, Bourne, Dogue, and Kempsville soils.

If this soil is adequately limed and fertilized, it is
well suited to locally grown crops. Erosion is not com-
monly a hazard. Capability uwnit I-1; woodland suit-
ability group 1.

Turbeville loam, 2 to 6 percent slopes (TuB).—This soil
is on ridges. It has the profile described as representative
of the Turbeville series.

Included with this soil in mapping were small areas
of Bourne, Caroline, and Kempsville soils and small
areas of soils that have a gravelly surface layer and
subsoil.

Runoff is medium on this soil, and erosion is a
moderate hazard if the soil is clean tilled or exposed.
Where this soil is adequately limed and fertilized, it is
well suited to most locally grown crops. Capability unit
ITe-1; woodland suitability group 1.

Turbeville loam, 6 to 15 percent slopes, eroded
(TuC2).—The surface layer of this soil is commonly 6 to 8
inches thick and in some places ranges from 5 to 10
inches.

when dry; wealy, medium, angular -
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Included with this soil in mapping were small areas
of Cavoline, Kempsville, and Sassafras soils. Also in-
clnded were small areas of soils that have a gravelly
surface layer and subsoil, and small areas of soils that
have a clay loam surface layer.

Runoff is rapid on this soil. Further erosion is a severe
hazard if the soil is clean tilled or exposed. If this soil
is adequately limed and fertilized, it is suited to most
locally grown crops. Capability unit IITe-1; woodland
suitability group 1.

Wahee Series

The Wahee series consists of deep, somewhat poorly
drained, nearly level soils. These soils formed in loamy
and clayey alluvium on the terraces along the Rappa-
hannock River. The native vegetation is largely a mix-
ture of oaks, willow, gum, maple, elm, ash, and syca-
more, but stands of Virginia pine, loblolly pine, and
gum are on farmland that is reverting to woodland.
Large areas of these soils are wooded.

In a representative profile the surface layer is silt
loam about 11 inches thick. The upper 4 inches is gray-
ish brown, and the lower 7 inches is light olive brown.
The subsoil is about 46 inches thick. The upper 6 inches
is light olive-brown, firm clay that is mottled with gray.
The next 16 inches is firm clay that is mottled with
grayish brown and gray. The lower 24 inches is gray,
very firm clay that is mottled with strong brown. The
substratum begins at a depth of 57 inches and continues
to a depth of 102 inches or more. The upper 23 inches
is gray, very firm sandy clay. The lower 22 inches is
gray, friable loam that is mottled with strong brown.

Wahee soils have a strongly acid to very strongly acid
subsoil. They are low in natural fertility and organic-
matter content. The subsoil is slowly permeable, and
the available moisture capacity is moderate. The seasonal
high water table is at a depth of 1 to 114 feet during
the winter and spring.

Representative profile of Wahee silt loam, 200 yards
east of Route 607, one-half mile south of Route 8, in
southern King George County:

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) silt loam; mod-
erate, fine, granular structure; friable, slightly sticky
and slightly plastic; common fine and medium roots;
very strongly acid; clear, smooth boundary.

A2—4 to 11 inches, light olive-brown (2.5Y 5/4) silt loam;
weak, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common fine and
medium roots; common, fine, soft-brown concretions;
very strongly acid; clear, smooth boundary.

B21t—11 to 17 inches, light olive-brown (2.5Y 5/6) clay;
common, fine, distinct, gray (10YR 6/1) mottles;
moderate, medium, subangular blocky structure; firm,
sticky and plastic; common fine and medium roots,
few fine pores; few, thin, patchy clay films; very
strongly acid; clear, smooth boundary.

B22t—17 to 33 inches, mottled grayish-brown (10YR 5/2) and
gray (10YR 5/1) clay, strong, fine, angular blocky
structure ; firm, sticky and plastic; few fine and me-
dium roots; few fine pores; thin, continuous, grayish-
brown (2.5Y 5/2) clay films; very strongly acid;
clear, smooth boundary.

B23tg—33 to 57 inches, gray (10YR 35/1) clay; common, me-
dium, prominent, strong-brown (7.5YR 5/8) mottles;
strong, medium, angular blocky structure; very firm,
sticky and plastic; few fine and medium roots; few
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fine pores; thin, continuous, gray (10YR 5/1) clay
films; very strongly acid; gradual, smooth boundary.

C1lg—57 to 80 inches, gray (5Y 6/1) sandy clay; massive;
very firm, sticky and plastic; very strongly acid;
gradual, smooth boundary.

11C2g—80 to 102 inches, gray (5Y 6/1) loam; many, fine,
prominent, strong-brown (7.5YR 5/8) mottles; mas-
sive; friable, slightly sticky and slightly plastic; very
strongly acid.

The solum ranges from 50 to 70 inches in thickness. The
A horizon has hues of 2.5Y and 10YR, values of 4 and 5, and
chromas of 2 to 4. It is commonly silt loam or loam. The Bt
horizon above 30 to 3G inches has hues of 10YR and 2.5Y,
values of 4 and 3, and chromas of 4 to 8. It is commonly clay
but ranges to silty clay, heavy silty clay loam, and heavy clay
loam. The Bt horizon below, to a depth of 30 to 36 inches, has
hues of 10YR, 2.5Y, and 5Y, or is neutral, values of 5 and 6,
and chromas of 0 and 1. In many places mottles have hues of
7.5Y and 10YR, values of 4 and 5, and chromas of 6 to 8. At
this depth the Bt horizon is commonly clay but ranges to silty
clay, sandy clay, heavy silty clay loam, and heavy sandy clay
loam.

In many places Wahee soils are near Augusta, Roanoke, and
Dogue soils. They have a more clayey subsoil than Augusta
soils. They are better drained than Roanoke soils and are
more poorly drained and have a grayer lower subsoil than
Dogue soils.

Wahee silt loam (Wa).—This is the only Wahee soil
mapped in Stafford and King George Counties. It is on
broad terraces. Slopes are 0 to 2 percent.

Included with this soil in mapping were small areas of
Altavista, Augusta, Dogue, and Roanoke soils.

T'his soil is seasonally wet, and it ponds during very
wet pertods. Artificial drainage is necessary if the soil 1s
used for farming. If this soil is adequately drained, limed,
and fertilized, 1t is suited to most locally grown crops,
except alfalfa and other deep-rooted crops. Capability
unit ITIw-1; woodland suitability group 2.

Watt Series, Gray Surface Variant

Soils of the Watt series, gray surface variant, are mod-
erately deep, somewhat excessively drained, and strongly
sloping to steep. These soils are on the Piedmont uplands.
They formed in materials weathered from graphitic
schist. The native vegetation is largely oaks and hickory,
but stands of Virginia pine are on cleared areas that are
reverting to woodland. Watt soils are mostly wooded.

In a representative profile about 3 inches of partly
decayed organic material overlies a surface layer of silt
loam about 9 inches thick. The upper 4 inches of the
surface layer is dark gray and the lower 5 inches is dark
grayish brown. The subsoil is about 9 inches thick and is
olive-brown channery silt Joam. The substratum begins at
a depth of 18 inches and continues to a depth of about
86 inches. It is very dark grayish-brown, very channery
silt Joam. Dark-gray or dark olive-gray, weathered graph-
itic schist begins at a depth of about 36 inches.

Watt soils, gray surface variant, have a very strongly
acid to extremely acid solum. They are low in natural
fertility and organic-matter content. The subsoil has mod-
erately rapid permeability, and the available moisture
capacity is low.

Representative profile of Watt silt loam, gray surface
variant, 15 to 85 percent slopes, one-third mile north of
Route 630, three-quarters of a mile southeast of Route
628, in central Stafford County :

01—3 inches to 0, dark grayish-brown, partly decayed oalk,
maple, and laurel leaves, twigs, stems, and fine roots.

All—0 to 4 inches, dark-gray (5Y 4/1) silt loam; moderate,
fine, granular structure; very friable, slightly sticky
and slightly plastic; many fine and medium roots;
fine pieces of strongly weathered graphitic schist
compose 10 to 20 percent of horizon; very strongly

) acid; clear, smooth boundary.

Al2—4 to 9 inches, dark grayish-brown (2.5Y 4/2) silt loam;
moderate, fine, granular structure; friable, slightly
sticky and slightly plastic; common, fine and medinm
roots; few fine pores; pieces of strongly weathered
graphitic schist compose 10 to 20 percent of horizon;
very strongly acid; clear, smooth boundary.

B-—9 to 18 inches, olive-brown (2.5Y 4/4) channery silt loam;
querate, fine, subangular blocky structure; firm,
slightly sticky and slightly plastic; common fine and
medium roots; few fine pores; fine pieces of strongly
weathered graphitic schist compose 35 to 50 percent
of horizon; very strongly acid; gradual, smooth
boundary.

C—-18 to 36 inches, very dark grayish-brown (2.5Y 3/2) very
channery silt loam; rock-controlled structure; firm,
slightly sticky and slightly plastic; few fine and
medium roots; 50 percent or more of horizon is
strongly weathered graphitic schist fragments; ex-
tremely acid; diftuse, wavy boundary.

R--36 to 50 inches, dark-gray and dark olive-gray, weathered,
extremely acid, graphitic schist, oriented vertically.

The solum ranges from 16 to 20 inches in thickness. Depth
to bedrock ranges from 20 to 36 inches. Small fragments of
strongly weathered schist occur throughout the solum. These
make up 35 to 50 percent of the 13 horizon. The A horizon has
hues of 2.5Y and 5Y, values of 3 and 4, and chromas of 1
al.)d 2. It is silt loam. The B horizon has hues of 2.5Y, values
qr 3 and 4, and chromas of 2 to 4. It is chanuery silt loam or
light channery silty clay loam. Fine veins of quartz occur in
the underlying schist and, in many places, extend up into the
solum.

Watt soils, gray surface variant, cominonly occur near Aura,
)L].nor, and Nason soils. They have a thinner solum, more
silt, and are grayer than Aura soils. They are shallower to
ha_rd bedrock and are grayer than Manor soils, They lack the
mica content of Manor soils. They have a coarser textured,
thinner subsoil than Nason soils.

Watt silt loam, gray surface variant, 10 to 15 percent
slopeg; (WgD).—This s011 has a profile similar to the one
described as representative of the Watt series.

Included with this soil in mapping were small arcas of
Aura, Manor, and Nason soils. Also included were small
areas of soils that have a gravelly fine sandy loam surface
layer and small areas of Watt soil that has 6 to 10 percent
slopes. ‘

Runoff is medium to rapid on this soil, and erosion is
a severe hazard in cuts or where the vegetative cover is
removed. The soil material slides down slopes readily
when wet because the water acts as a lubricant between
the soil material and the underlying schist (fig. 4). This
soil 1s droughty during the growing season. Tt is hetter
suited to drought-resistant pasture and woodland than
other uses. Capability unit VIe-2; woodland suitability
group 1.

Waltt silt loam, gray surface variant, 15 to 35 percent
slopes (WgE).—This soil has the profile described as rep-
resentative of the Watt series.

Included with this soil in mapping were small areas of
Manor soil, and small gullied areas. Also included were
small areas of rock outcrop on some lower slopes, and a
few small areas of Watt soil that has slopes of 35 to 50

percent.



STAFFORD AND

KING GEORGE COUNTIES, VIRGINTA 51

Figure 4—Concrete drain in Watt silt loam, gray surface variant, 10 to 15 percent slopes, destroyed by a landslip.

Runoff is rapid on this soil, and erosion is a very
severe hazard if the soil is exposed. This soil is unstable
and is droughty during the growing season. It is better
suited to woodland. Capability unit VIIe-1; woodland
suitability group 7.

Wehadkee Series

The Wehadkee scries consists of deep, poorly drained,
nearly level soils on stream flood plains. These soils
formed in loamy alluvium on the Piedmont Province and
the Coastal Plain. The native vegetation is a mixture of
willow, maple, gnm, birch, ash, elm, and sycamore, but
willow, gum, birch, and Virginia pine are on farmland
that is reverting to woodland.

In a representative profile about an inch of partly
decayed organic material overlies a surface layer of very
fine sandy loam about 11 inches thick. The upper 4 inches
of the surface layer is brown, and the lower 7 inches is
grayish brown. The subsoil is about 85 inches thick. The
upper 9 inches is light brownish-gray, friable very fine

sandy loam that is mottled with olive brown and yellow-
ish brown. The lower 26 inches is dark-gray, friable loam
that is mottled with brown and yellowish brown. The
substratum begins at a depth of 46 inches and continues
to a depth of 84 inches or more. It is dark-gray gravelly
fine sandy loam that is mottled with strong brown.

Wehadkee soils are strongly acid. They are low in
natural fertility and organic-matter content. The subsoil
has moderate permeability, and the available moisture
capacity is moderate. The seasonal high water table is at
the surface or at a depth of 1 foot, and the soils are sub-
ject to flooding.

Representative profile of Wehadkee very fine sandy
loam, located near Aquia Creek, 50 yards east of Route
637, one-fifth mile north of Highway 1, in northeastern
Stafford County:

O1—1 inch to 0, grayish-brown, partly decayed leaves, pine
needles, twigs, and fine roots.

A11—0 to 4 inches, brown (10YR 4/3) very fine sandy loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; many fine roots;

common fine mica flakes; strongly acid ; clear, smooth
boundary.
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A12—4 to 11 inches, grayish-brown (2.5Y 5/2) very fine sandy
loam; many, fine, distinct, yellowish-brown (10YR
5/6) mottles; weak, fine, subangular blocky struc-
ture; friable, slightly sticky and slightly plastic;
common fine roots ; many fine pores; common fine mica
flakes; strongly acid; gradual, smooth boundary.

Blg—11 to 20 inches, light brownish-gray (2.5Y 6/2) very fine
sandy loam ; many, medium, faint, olive-brown (2.5Y
4/4) mottles and few, fine, distinct, yellowish-brown
(10YR 5/6) mottles; weak, medium, subangular
blocky structure; friable, slightly sticky and slightly
plastic; common fine and medium roots; many fine
pores; common fine mica flakes; strongly acid; grad-
ual, smooth boundary.

B2g—20 to 46 inches, dark-gray (5Y 4/1) loam; many, fine,
prominent, brown (7.5YR 4/4) mottles and common,
fine, prominent, yellowish-brown (10YR 5/6) mot-
tles; weak, coarse, subangular blocky structure; fri-
able, slightly sticky and slightly plastic; common fine
and medium roots in upper 12 inches; common fine
mica flakes; few fine and medium pockets of soft,
black, concretionary material; strongly acid; clear,
smooth boundary.

I1Cg—46 to 84 inches, dark-gray (5Y 4/1) gravelly fine sandy
loam; many, medium, prominent, strong-brown
(7.5YR 5/6) mottles; massive; friable, slightly sticky
and slightly plastic; common fine mica flakes;
strongly acid.

The solum ranges from 36 to 48 inches in thickness. The
B horizon has few to many mottles that have hues of 2.5Y,
10YR, and 7.5YR, values of 4 to 6, and chromas of 4 to 8.
The C horizon is commonly loamy and gravelly alluviam.

The Wehadkee soils in this survey area differ from the
Wehadkee soils in the other survey areas by having a strongly
acid solum. This difference, however, does not alter their use-
fulness or management.

Wehadkee soils are near Cartecay soils and Alluvial land,
wet. They are more poorly drained and finer textured than
the Cartecay soils. They are similar in drainage to Alluvial
land, wet, but are slightly finer textured and are less variable.

Wehadkee very fine sandy loam (Wh).—This is the
only Wehadkee soil mapped in Stafford and King George
Counties. Slopes are dominantly 0 to 2 percent.

Included with this soil in mapping were small areas of
Cartecay soil and Alluvial land, wet. Also included were
small areas of similar soil that has a gravelly surface
lay]et' and subsoil and small aveas of very poorly drained
sotl.

This soil is seasonally wet and it is frequently flooded.
Artificial drainage is necessary if the soil is used for
farming, but drainage outlets are difficult to locate. If
this so1l is adequately drained, limed, and fertilized, it
has a limited suitability to most locally grown crops,
except alfalfa. It is too wet for alfalfa. Capability unit
IVw-2; woodland suitability group 5.

Westphalia Series

The Westphalia series consists of deep, well-drained,
gently sloping to steep soils on uplands. These soils formed
in stratified Coastal Plain sediments that are dominantly
very fine sands. The native vegetation is largely oaks,
hickory, yellow-poplar, and beech, but stands of Virginia
pine and loblolly pine are on farmland that is reverting
to woodland. The Westphalia soils are used for general
farming and woodland.

In a representative profile (fig. 5) the surface layer is
loamy very fine sand about 13 inches thick. The upper 6
inches is dark brown, and the lower 7 inches is brown.
The subsoil is about 28 inches thick. The upper 5 inches

Figure 5—Profile of a Westphalia loamy very fine sand.

is brown, friable loamy very fine sand. The next 10 inches
is brown, friable very fine sandy loam. The lower 8 inches
is strong-brown, very friable loamy very fine sand. The
substratum begins at a depth of 36 inches and continues
to a depth of 110 inches or more. The upper 30 inches is
brownish-yellow, very friable loamy very fine sand. The
lower 42 inches 1s strong-brown gravelly very fine sand.

Westphalia soils have a strongly acid to very strongly
acid subsoil. They are low in natural fertility and organic-
matter content. The subsoil has moderately rapid permea-
bility, and the available moisture capacity is moderate to
low.
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Representative profile of Westphalia loamy very fine
sand, 2 to 6 percent slopes, 50 yards east of Route 600, 11/,
miles north of Route 218, in eastern Stafford County:

Ap—>0 to 6 inches, dark-brown (10YR 4/3) loamy very fine
sand; weak, fine, granular structure; very friable,
nonsticky and nonplastic; many fine roots; medium
acid; clear, smooth boundary.

A2—6 to 13 inches, brown (10YR 5/3) loamy very fine sand;
weak, fine, granular structure; very friable, non-
sticky and nonplastic; few fine roots; few fine pores;
strongly acid; clear, smooth boundary.

B1—13 to 18 inches, brown (7.5YR 4/4) loamy very fine sand ;
weak, medium, subangular blocky structure; friable,
nonsticky and slightly plastic; few fine roots; few fine
pores; very strongly acid: clear, smooth boundary.

B2t—18 to 28 inches, brown (7.5YR 4/4) very fine sandy
loam; weak, fine, subangular blocky structure: fri-
able, slightly sticky and slightly plastic; few fine
roots; few fine pores; few, very thin, patchy clay
films; very strongly acid; gradual, smooth boundary.

B3—28 to 36 inches, strong-brown (7.5YR 5/G) loamy very
fine sand ; weak, coarse, subangular blocky structure;
very friable, nonsticky and nonplastic ; few fine pores;
very strongly acid; gradual, wavy boundary.

C1—36 to 68 inches, brownish-yellow (10YR 6/8) loamy very
fine sand ; single grain, very friable, nonsticky and non-
plastic; very strongly acid; clear, smooth boundary.

C2—68 to 110 inches, strong-brown (7.5YR 5/8) fine gravelly
very fine sand; single grain; very friable, nonsticky
and nonplastic; very strongly acid.

The solum ranges from 24 to 36 inches in thickness. The
A horizon has hues of 10YR, values of 4 and 5, and chromas
of 3 and 4. The Bt horizon has hues of 7.5YR and 10YR,
values of 4 and 5, and chromas of 4 to 8. The Bt horizon is
generally 10 inches or less in thickness. The BS horizon has
hues of 7.5YR and 10YR, a value of 5, and chromas of 6 to 8.

Westphalia soils occur near Carolina, Marr, and Sassafras
soj}s. They have a coarser-textured subsoil than any of those
soils.

Westphalia loamy very fine sand, 2 to 6 percent
slopes (WIB).—This soil has the profile described as rep-
resentative of the Westphalia series.

Included with this soil in mapping were small areas of
Caroline, Marr, and Sassafras soils.

This soil is droughty during the growing season. Run-
off is slow to medium on this soil, and erosion is a mod-
erate hazard if the soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is suited to most
locally grown crops. Because of droughtiness it is better
suited to spring crops than to summer crops. Capability
unit ITs-1; woodland suitability group 10.

Westphalia loamy very fine sand, 6 to 15 percent
slopes, eroded (WiD2).—The surface layer is commonly 5
to 8 inches thick, but it ranges from 4 to 10 inches in a few
places. The profile otherwise is similar to the one described
as representative of the Westphalia series.

Included with this soil in mapping were small arcas of
Caroline, Galestown, Marr, and Sassafras soils.

Runoft is medium on this soil. Further erosion is a very
severe hazard if the soil is clean tilled or exposed. This
soil is droughty during the growing season. If this soil is
adequately limed and fertilized, it has a limited suitabil-
ity to most locally grown crops. Capability unit IVe-1;
woodland suitability group 10.

Westphalia lscamy very fine sand, 15 to 30 percent
slopes, eroded (WIE2).—The surface layer is commonly 4
to 6 inches thick, but ranges from 4 to 10 inches thick in
a few places. The profile otherwise is similar to the one
described as representative of the Westphalia sevies.

Included with this soil in mapping were small areas of
Galestown, Marr, and Sassafras soils and some small
gullied areas.

Rumnoff is medium to rapid on this soil. Further erosion
is a severe hazard if the soil is exposed. This soil is
droughty during the growing season, and it tends to be
unstable on slopes. It is better suited to drought-resistant
pasture and woodland than to other uses. Capability
unit VIe-1; woodland suitability group 10.

Wickham Series

The Wickham series consists of deep, well-drained,
nearly level to sloping soils. These soils formed in loamy
alluvium mostly on the terraces along the Rappahannock
River. The native vegetation is largely oaks, hickory, and
yellow-poplar, but stands of Virginia pine and loblolly
pine are on farmland that is reverting to woodland. The
Wickham soils are used mainly for farming.

In a representative profile the plow layer 1s dark-brown
fine sandy loam about 8 inches thick. The subsoil is about
35 inches thick. The upper 6 inches is reddish-brown,
friable fine sandy loam. The next 20 inches is reddish-
brown, firm clay loam. The lower 9 inches is reddish-
brown, firm sandy clay Joam. The substratum begins at a
depth of 43 inches and extends to a depth of 90 inches
or more. It is made up of layers of sand and gravel.

Wickham soils have a medium acid to strongly acid
subsoil. They have moderate organic-matter content and
natural fertility. The subsoil is moderately permeable,
and the available moisture capacity is moderate.

Representative profile of Wickham fine sandy loam,
0 to 2 percent slopes, 100 yards south of Route 3, one-half
mile west, of Route 605, in southwestern King George
County :

Ap—O0 to 8 inches, dark-brown (7.5YR 4/4) fine sandy loam;
moderate, fine, granular structure; very friable,
slightly sticky and slightly plastic; common fine
roots ; few, fine, rounded quartz pebbles; common fine
flakes of mica; strongly acid; clear, smooth boundary.

B1—S8 to 14 inches, reddish-brown (5YR 4/4) fine sandy loam;
weak, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common fine
roots; common fine and medium pores; few, fine,
rounded quartz pebbles; common fine flakes of mica;
few, thin, patchy clay films; medium acid; clear,
smooth boundary.

B21t—14 to 34 inches, reddish-brown (5YR 4/4) clay loam;
moderate, medium, subangular blocky struecture; firm,
slightly sticky and slightly plastic; common fine
roots; common fine pores; few, fine, rounded quartz
pebbles; common fine flakes of mica; thin patchy
clay films; medium acid; clear, smooth boundary.

B22t—34 to 43 inches, reddish-brown (5YR 4/4) sandy clay
loam; moderate, fine, subangular blocky structure;
firm, slightly sticky and slightly plastic: few fine
roots; few fine pores;: few, fine, rounded quartz peb-
bles; common fine flakes of mica: thin patchy clay
films: strongly acid; clear, smooth boundary.

IIC—43 to 90 inches, brown and yellowish-brown sand and
gravel; many fine flakes of mica; medium acid.

The solum ranges from 40 to 52 inches in thickness. In
many places fine, rounded quartz pebbles make up less than
1 percent to 10 percent, by volume, of the solum. The A hori-
zon has a hue of 7.5YR, values of 4 and 5, and chromas of 2
to 4. Textures are commonly fine sandy loam, but range to
sandy loam and loam. The Bt horizon has a hue of 5YR,
values of 4 and 5, and chromas of 3 and 4. The C hori-
zon, in places, includes thin layers of silty and clayey mate-
rials,
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Wickham soils are near Altavista, Augusta, and Roanoke
soils. They are better drained than the Altavista and Augusta
soils. They are better drained and have a coarser textured
subsoil than the Roanoke soils.

Wickham fine sandy loam, 0 to 2 percent slopes
(WmA).—This soil is on broad terraces. It has the profile
described as representative of the Wickham series.

Included with this soil in mapping were small areas of
Altavista soil.

Tf this soil is adequately limed and fertilized, it is well
suited to locally grown crops. It has little or no hazard of
erosion. Capability unit T-1; woodland suitability group 4.

Wickham fine sandy loam, 2 to 6 percent slopes

(WmB).—This soil has a profile similar to the one described:

as representative of the Wickham series.

Tncluded with this soil in mapping were small areas of
Altavista soil and small areas of soils that have a gravelly
surface layer and subsoil.

Runoft 1s slow to medium on this soil, and erosion is a
moderate hazard if the soil is clean tilled or exposed. If
this soil is adequately limed and fertilized, it is well
snited to most locally grown crops. Capability unit
TTe—2: woodland suitability group 4.

Wickham fine sandy loam, 6 to 12 percent slopes,
eroded (WmC2.—The surface layer is commonly 4 to 6
inches thick, and ranges up to 8 inches in a few places,
but the profile otherwise is similar to the one described
as representative of the Wickham series.

Inclnded with this soil in mapping were small areas of
soils that have a gravelly surface layer and subsoil.

Runoff is medium on this soil. Further erosion is a
severe hazard if the soil is clean tilled or exposed. If this
soil is adequately limed and fertilized, it is suited to most
Jocally grown crops. Capability unit ITTe-2; swoodland
suitability group 4.

Wickham Series, Thin Solum Variant

Soils of the Wickham series, thin solum vaviant, arve
deep, well drained, and nearly level to sloping. These
soils formed in sandy and loamy alluvium, mostly on the
terraces along the Rappahannock River. The native vege-
tation is largely oaks, hickory, and yellow-poplar, but
stands of Virginia pine and loblolly pine are on farmland
that is reverting to woodland. These soils are used mainly
for farming.

In a representative profile the plow layer is dark-brown
sandy loam about 10 inches thick. The subsoil is about
20 inches thick. The upper 9 inches is dark-brown, friable
sandy loam. The lower 11 inches is reddish-brown, friable
sandy clay loam. The substratum begins at a depth of 30
inches and continues to a depth of 72 inches or move. It is
reddish-brown and brown sand and gravel.

Wickham soils, thin solum variant, have a strongly
acid subsoil. These soils are low in natural fertility and
organic-mafter content. The subsoil has moderately rapid
permeability, and the available moisture capacity is mod-
erate to low,

Representative profile of Wickham sandy loam, thin
solum variant, 0 to 2 percent slopes, one-half mile south-
west of the end of Route 660, in southern King George
County :

Ap—O to 10 inches, dark-brown (7.5YR 4/4) sandy loam;
moderate, fine, granular sftructure; very friable,

slightly sticky and slightly plastic; many fine roots;
conunon fine flakes of mica ; few, fine, rounded quartz
pebbles ; strongly acid; clear, smooth boundary.
B1—10 to 19 inches, dark-brown (7.5YR 4/4) sandy loam;
weak, medium, subangular blocky structure; friable,

slightly sticky and slightly plastic; common fine
roots; common fine pores; common fine flakes of

mica; few, fine, rounded quartz pebbles; common
clay coatings on sand grains, some bridging; strongly
acid; clear, smooth boundary.

B2t—19 to 30 inches, reddish-brown (5YR 4/4) sandy clay
loam; weak, medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; common
fine roots; common fine pores; common fine flakes of
mica; few, fine, rounded quartz pebbles; clay coat-
ings on sand grains; bridging; strongly acid; clear,
smonth boundary.

30 to 72 inches, reddish-brown and brown sands and
gravels; common fine flakes of mica; strongly acid.

1IC

The solum ranges from 26 to 34 inches in thickness. In
places fine, rounded quartz pebbles make up 1 percent to 15
percent, by volume, of the solum. The A horizon has hues of
7.5YR, a value of 4, and chromas of 2 to 5. It is commonly
sandy loam but ranges to loamy sand. The Bt horizon has
hues of 5YR and 7.5YR, values of 4 and 5, and chromas of
2 to 4. It is commonly sandy clay loam but ranges to heavy
sandy loam. The C horizon, in places, contains thin layers of
silty and clayey materials,

Wickham soils, thin solum variant, are near Altavista and
Wickham soils. They are better drained and are coarser tex-
tured than the Altavista soils. They have a coarser textured
and thinner solum than the Wickham soils.

Wickham sandy loam, thin solum variant, 0 to 2
percent slopes (WnA).—This soil is on broad terraces. It
has the profile described as representative of the Wickham
series, thin solum variant.

Included with this soil in mapping were small areas of
Wickham soil, small areas of soils that have a loamy sand
surface layer and subsoil, and small areas of soils that
have a gravelly surface layver and subsoil.

This soil is droughty during the growing scason. If
this soil is adequately limed and fertilized, it is suited to
most locally grown crops. Capability unit ITs-1; wood-
land suitability group 4.

Wickham sandy loam, thin solum variant, 2 to 6
percent slopes (WnB).—This soil has a profile similar to
the one described as representative of the Wickham series,
thin solum variant.

Included with this soil in mapping weve small areas of
Wickham soil, small areas of soils that have a loamy sand
surface layer and subsoil, and small arveas of soils that
have a gravelly surface layer and subsoil.

Runofl is slow on this soil. Tt is more droughty during
the growing season than soils of the Wickham series that
do not: have a thin solum. Where this soil is adequately
limed and fertilized, it is suited to most locally grown
crops. Capability unit IIs-1; woodland suitability group

Wickham sandy loam, thin solum variant, 6 to 12
percent slopes (WnC).—This soil has a profile similar to
the one described as representative of the Wickham series,
thin solum variant.

Included with this soil in mapping weve small aveas of
Wickham soil, small aveas of soils that have a loamy sand
surface layer and subsoil, and small areas of soils that
have a gravelly surface layer and subsoil.

Runoft is slow to medium on this soil, and crosion is a
severe hazard if the soil is clean tilled or exposed. It is
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droughty during the growing season. If this soil is ade-
quately limed and fertilized, it is suited to most locally
grown crops. Capability unit Ille-2; woodland suita-
bility group 4.

Woodstown Series

The Woodstown series consists of deep, moderately
well drained, nearly level to gently sloping soils. These
soils formed in loamy Coastal Plain sediment. The native
vegetation is largely oaks, hickory, and yellow-poplar, but
stands of Virginia pine and loblolly pine are on farmland
that is reverting to woodland. These soils are used for
general farming and woodland.

In a rvepresentative profile the plow layer is dark
grayish-brown fine sandy loam about 9 inches thick. The
subsoil is about 81 inches thick. The upper 12 inches is
yellowish-brown, friable sandy clay loam. The next 10
mnches is yellowish-brown, friable sandy clay loam that is
mottled with light brownish gray. The lower 9 inches is
gray, firm sandy clay loam that is mottled with yellowish
brown. The substratum begins at a depth of 40 inches
and continues to a depth of 96 inches or move. It is gray
fine sandy loam and sandy clay loam that is mottled with
vellowish brown and strong brown. Thin layers of clay
loam and sandy clay arve in the substratum.

Woodstown soils have a medium acid to very strongly
acid subsoil. They are low in natural fertility and organic-
matter content. The subsoil is moderately permeable, and
the available moisture capacity is moderate. The seasonal
high water table is at a depth of 114 to 214 feet.

Representative profile of Woodstown fine sandy loam,
0 to 2 percent slopes, 200 yards south of Route 647, 1 mile
east of Route 3, in eastern King George County:

Ap—~0 to 9 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; moderate, fine, granular structure; very fri-
able, slightly sticky and slightly plastic; many fine
roots ; slightly acid; clear, smooth boundary.

B21t—9 to 15 inches, yellowish-brown (10YR 5/4) light sandy
clay loam; weak, medium, subangular blocky struc-
ture; friable, slightly sticky and slighty plastic; com-
mon fine roots; few fine pores; few, thin, patchy clay
films ; medium acid; clear, smooth boundary.

B22t—15 to 21 inches, vellowish-brown (10YR 5/6) sandy clay
loam; weak, fine, subangular blocky structure; fri-
able, slightly sticky and slightly plastic; common
fine roots; common fine pores; thin patchy clay
films ; strongly acid; clear, smooth boundary.

B23t—21 to 81 inches, vellowish-brown (10YR 5/8) sandy clay
loam; common, fine, distinct, light brownish-gray
(10YR 6/2) mottles; weak, fine, subangular blocky
structnre; friable, slightly sticky and slightly plastic;
few fine roots; common fine pores; thin, patchy clay
films ; very strongly acid; clear, smooth boundary.

R3g—31 to 40 inches, gray (10YR 6/1) sandy clay loam;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; weak, medium, subangular blocky
structure; firm, sticky and plastic; few fine roots;
few fine pores; very strongly acid; gradual, wavy
boundary.

Cg—40 to 96 inches, gray (10YR 6/1) fine sandy loam and
sandy clay loam that has thin layers of clay loam
and sandy clay; few, medium, distinct, yellowish-
brown (10YR 5/6) and strong-brown (7.5YR §/8)
mottles; massive, firm, slightly sticky and slightly
plastic; very strongly acid.

The solum ranges from 30 to 40 inches in thickness. In
many places fine, rounded quartz pebbles make up less than
1 percent to about 5 percent, by volume, of the solum. The
A horizon has a hue of 10YR, values of 4 and 5, and chromas

of 2 to 4. It is commonly fine sandy loam but ranges to sandy
loam. The Bt horizon is commonly sandy clay loam but ranges
to heavy loam. It has a hue of 10YR, a value of 5 in most
places but also values of 4 and 6, and chromas of 4 to 8. Gray
or light brownish-gray mottles occur in the upper 24 inches.
The B3g horizon has a hue of 10YR, values of 4 to 6, and
chromas of 1 and 2. In places in this horizon and in the Cg
horizon are mottles of yellowish brown and strong brown.

Woodstown soils commonly are near Bertie, Sassafras, and
Tetotum soils. They are better drained than the Bertie soils
and lack gray mottles in the upper 10 inches of the subsoil.
They are more poorly drained than the Sassafras soils. They
are slightly coarser textured, contain more sand and have a
thinner solum than the Tetotum soils.

Woodstown fine sandy loam, 0 to 2 percent slopes
(WoA).—This soil has the profile described as represent-
ative of the Woodstown series.

Included with this soil in mapping were small areas of
Bertie and Sassafras soils.

This soil is seasonally wet, and artificial drainage is
beneficial if the soil is used for farming. If this soil is
adequately drained, limed, and fervtilized, it is suited to
most locally grown crops. Alfalfa can be grown but is
short lived because wetness is excessive in winter and
spring. Capability unit ITw-1; woodland suitability
group 4.

Woodstown fine sandy loam, 2 to 6 percent slopes
(WoB).—This soil has a profile similar to the one described
as representative of the Woodstown series.

Included with this soil in mapping were small areas of
Bertie, Caroline, and Sassafras soils and small aveas of
similar soil that has a gravelly subsoil.

Runofl is slow to medium on this soil, and erosion is a
moderate hazard if the soil is clean tilled or exposed.
Axtificial drainage is desirable if the soil is used for farm-
ing. If this soil is adequately drained, limed, and fertilized,
it 1s suited to most locally grown crops. Alfalfa is short-
lived because wetness is excessive in winter and spring.
Capability unit ITe—4; woodland suitability group 4.

Worsham Series

The Worsham series consists of deep, poorly drained,
nearly level soils of the Piedmont Province. These soils
formed in material weathered from granite and gneiss in
upland depressions and around the heads of drainage-
ways. The native vegetation is largely oaks and hickory,
but stands of Virginia pine are on farmland that is
reverting to woodland. These soils are mostly in pasture
and woodland.

In a representative profile the surface layer is dark
grayish-brown loam about 11 inches thick that is mottled
with grayish brown in the lower 6 inches. The subsoil is
about 39 inches thick. The upper 7 inches is firm, light
brownish-gray heavy clay loam that is mottled with
vellowish brown. The next 18 inches is firm, light olive-
gray clay that is mottled with strong brown. The lower
14 inches is firm, gray sandy clay Joam that is mottled
with yellowish hrown. The substratum begins at a depth
of 50 inches and continues to a depth of 96 inches or more.
Tt is very strongly weathered gray, brown, and strong-
brown granite gneiss.

Worsham soils have a strongly acid subsoil. They are
low in natural fertility and organic-matter content. The
subsoil is slowly permeable, and the available moisture
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capacity is moderate. The seasonal high water table ranges
from the surface to 1 foot below the surface.

Representative profile of Worsham loam, 400 yards
south of Route 627, one-half mile cast of Route 616, in
northwestern Stafford County:

Al1—O0 to 5 inches, dark grayish-brown (10YR 4/2) loam;
moderate, fine, granular structure; friable, slightly
sticky and slightly plastic; many fine roots: few fine
flakes of miea ; slightly acid; clear, smooth boundary.

A2—5 to 11 inches, dark grayish-brown (10YR 4/2) loam;
common, medium, faint, grayish-brown (2.5YR 5/2)
mottles; moderate, fine, granular structure; friable,
slightly sticky and slightly plastic; common fine
roots; few fine pores; few fine flakes of mica; few,
fine, black concretions; medium acid; clear, smooth
boundary.

Bltg—11 to 18 inches, light brownish-gray (2.5Y 6/2) heavy
clay loam; common, fine, distinct, yellowish-brown
(10YR 5/8) motles; weak, medium, subangular blocky
structure; firm, sticky and plastic; common fine
roots; few fine pores; few, thin, patchy clay films;
few fine flakes of mica; few, fine, black concretions;
strongly acid ; clear, smooth boundary.

B2tg—18 to 36 inches, light olive-gray (5Y 6/2) clay; many,
fine, prominent, strong-brown (7.5YR 5/8) mottles:
moderate, medinm, angular blocky structure; firm,
sticky and plastic; few fine roots; common fine pores;
thin and moderately thick, continuous, gray (5Y 6/1)
clay films; common fine flakes of mica ; strongly acid ;
clear, smooth boundary.

B3g—306 to 50 inches, gray (5Y 5/1) sandy clay loam; com-
mon, medium, prominent, yellowish-brown (10YR 5/8)
mottles; weak, coarse, subangular blocky structure;
firm, sticky and plastic; few fine roots; few fine
pores; few, thin, patchy clay films; fine flakes of
mica; thin lines of black organie staining on ped
surfaces; strongly acid; gradual, wavy boundary.

C—50 to 96 inches, very strongly weathered granite gneiss
that is gray (10YR 5/1), brown (10YR 5/3), and
strong brown (7.5YR 5/6); crushes easily to fine
sandy loanm ; rock-controlied structure ; few, fine, angu-
lar quartz fragments; strongly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to hard rock is more than 5 feet. The A horizon has hues of
10YR and 2.5Y, values of 4 and 5, and chromas of 2 and 1.
It is commonly loam but ranges to sandy loam and fine sandy
loam. The Bt horizon has hues of 2.5Y and 5Y, or is neutral,
values of 4 to G, and chromas of 0 to 2. The Bt horizon has
common to many mottles that have hues of 7.5YR and 10YR,
values of 4 and 5, and c¢hromas of 4 to 8 The C horizon is
sandy loam, fine sandy loam, or loam. In many places, thin
veing of quartz extend up into the solum.

Worsham soils commonly are near Appling and Tlbert
soils. They are more poorly drained than Appling soils. They
have more sand and less silt and are more acid than the
Elbert soils.

Worsham loam (Wr).—This is the only Worsham soil
mapped in Stafford and King George Counties. Slopes
are dominantly 0 to 2 percent.

Included with this soil in mapping were small areas of
Colfax and Elbert soils and Alluvial land, wet. Also
included were small areas of similar soil that has a 2- to
6-inch brown loamy overwash.

This soil has a seasonal high water table that ranges
from the surface to a depth of 1 foot. Artificial drainage
is necessary if the soils are used for farming, but in
places drainage ontlets arve difficult to locate. Ponding
occurs on some areas of this soil. ITf it is adequately
drained, limed, and fertilized, this soil has a limited
suitability for some locally grown crops. It is not suited
to alfalfa and similar deep-rooted crops. Capability unit
IVw-1; woodland suitability group 5.

Zion Series, Deep Variant

Soils of the Zion series, deep variant, are deep, well-
drained, and gently sloping to sloping. These soils are
on uplands. They formed 1n material weathered from
fine-grained basic rocks. The native vegetation is largely
oaks and hickory, but stands of Virginia pine are on
farmland that is reverting to woodland. Zion soils are
mostly in pasture and woodland.

In a representative profile the surface layer is brown
and dark-brown loam about 7 inches thick. The subsoil
is about 15 inches thick. The upper 4 inches is strong-
brown, friable clay loam. The lower 11 inches is yellowish-
brown, firm clay. The substratum begins at a depth of
22 inches and extends to a depth of 64 inches or more. It
is brown and yellowish-brown, very strongly weathered,
soft, fine-grained basic rock.

Zion soils, deep variant, have a medium acid subsoil.
The substratum 1s moderately alkaline. These soils are
moderate in natural fertility and low in organic-matter
content. The subsoil has moderately slow permeability,
and the available moisture capacity is moderate.

Representative profile of Zion loam, deep variant, 2 to
6 percent slopes, 20 yards west of Route 675, onc-half
mile north of Route 610, in north central Stafford County :

Apl—O0 to 2 inches, dark-brown (10YR 4/3) loam; moderate,

fine, granular structure; friable, slightly sticky and
slightly plastic; many fine roots; few, fine, black
concretions; slightly acid; clear, smooth boundary.
to T inches, brown (10YR 5/3) loam; moderate,
medium, granular structure; friable, slightly sticky
and slightly plastic; many fine roots; common fine
pores; few, fine, black concretions; slightly acid;
clear, smooth boundary.
B1—7 to 11 inches, strong-brown (7.5YR 5/8) clay loam;
wealk, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; common fine
roots; few fine pores; few, thin, patchy clay films;
common, fine, black concretions; medium acid; clear,
smooth boundary.

to 22 inches, yellowish-brown (10YR 5/8) clay;

moderate, fine, angular blocky structure; firmn, sticky

and plastic; few fine roots; few fine pores; thin
continuous clay films; medium acid; gradual, irregu-
lar houndary.

C—22 to 64 inches, brown and yellowish-brown speckled with
black, very strongly weathered, soft, fine-grained
basic roeck; thin and moderately thick, yellowish-
-brown clay flows in seams and cracks in upper part
of horizon; slightly acid at 30 inches, moderately
alkaline at 60 inches.

Ap2—2

B2t-—11

The soluin ranges from 20 to 30 inches in thickness. Depth
to hard rock ranges from 4 to 6 feet. In many places a few
small fragments of strongly weathered rock and a few small
angular fragments of quartz are in the solum. The Bt horizon
has hues of 10YR and 7.5YR, a value of 5, and chromas of
4 to 8. The C horizon is very strongly weathered basic rock.
Texture of weathered material is loam or silt loam. Thin
veins of quartz extend up into the solum in many places.

Zion soils, deep variant, are near Cullen and Orange soils.
They have a thinner profile than both these soils and are
better drained than the Orange soils. They are not so red
in the subsoil as Cullen soils.

Zion loam, deep variant, 2 to 6 percent slopes (ZIB).—
This soil has the profile described as representative of
the Zion series, deep variant.

Included with this soil in mapping were small areas of
Cullen, Mecklenburg, and Orange soils. Also included
were small areas where weathered rock is only a few
inches below the surface.
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Runoff from this soil is medium, and erosion is a mod-
erate hazard if the soil is clean tilled or exposed. If it is
adequately fertilized, this soil is suited to most locally
grown crops. Capability unit ITe-3; woodland suitability
group 3.

Zion loam, deep variant, 6 to 10 percent slopes, eroded
(2IC2).—The surface layer is commonly 4 to 5 inches thick,
but the profile otherwise is similar to the one described
as representative of the Zion series, deep variant.

Included with this soil in mapping were small areas of
Bremo, Cullen, and Mecklenburg soils. Also included were
small areas where weathered rock is only a few inches
below the surface.

Runoff is medium to rapid on this soil. Further erosion
is a severe hazard if the soil is clean tilled or exposed. If
this soil is adequately fertilized, it is suited to most locally
grown crops. Capability unit I1Ie-3; woodland suitability
group 3.

Use and Management of the Soils

In this section management of the soils for crops and
pasture is discussed and facts about the woodland and
wildlife in the county are given. Then, use of the soils for
engineering and for town and country planning is de-
scribed. The information is based on studies made in
different parts of the county by the Virginia Polytechnic
]énst;ifoute and State University and the Soil Conservation

ervice.

Management for Crops and Pasture

In the pages that follow, basic practices of soil man-
agement are discussed, the system of capability classifica-
tion used by the Soil Conservation Service is explained,

and use and management of the soils in each capability

unit are discussed. Following this, estimated yields to be
expected under two levels of management are given.

Basic practices of management

Differences among the soils in such properties as slope,
soil texture, depth to rock, fertility, and wetness result in
differences in crop suitability and management needs. On
most of the soils, however, the management problems are
general enough that basic practices can be applied. In the
paragraphs that follow, basic practices of management,
for all soils of Stafford and King George Counties suit-
able for crops and pasture are discussed. Technical assist-
ance in planning and applying practices suitable for the
soils on a particular farm can be obtained from a local
representative of the Soil Conservation Service or from
the county agricultural agent.

Maintaining fertility—Most soils of Stafford and King
George Counties are strongly acid to very strongly acid,
and have a pH range of 4.5 to 5.5. The intensity or degree
of acidity or alkalinity in soils is measured and expressed
in terms of pH values. A value between pH 6.0 and 6.5
is generally considered optimum for most plant growth.
Liming is needed to bring the pI up to the desired range
in most soils.

Most of the soils of Stafford and King George Counties
are low in natural fertility, and fertilization is requived

for consistent yields. Fertilization gives the best results
when the amount of fertilizer required and the time of
application are determined by the crop or vegetation
grown, and the soil or soils on which the crop or vegeta-
tion is grown. For instance, crops on sandy soils often do
best with smaller applications of fertilizer applied sev-
eral times during the growing scason. Crops on loamy
soils do equally as well with fertilizer applied in one or
two applications.

Field crops, small grain, grasses, and legumes all do
best if adapted species are used in seeding. Crops, grasses,
and legumes generally have the best growth on the nearly
level to gently sloping, loamy, well-drained soils. Plant
growth decreases on somewhat excessively drained soils
and on moderately well drained to poorly drained soils.
Plant growth also decrcases as slopes increase, and as
erosion and erosion hazard increase.

Alfalfa is well suited to most well-drained soils. Les-
pedeza and red, crimson, and ladino clovers are well
suited to well-drained to somewhat poorly drained soils.
Bermudagrass, orchardgrass, and fescue are the major
adapted grasses. Because of the climate, growth of finer
grasses, such as Xentucky bluegrass, is limited.

Maintaining content of organic matter—The soils of
Stafford and King George Counties were never very high
in content of organic matter, and it is not economical to
attempt to build up large amounts of organic matter in
them. It is important, however, to maintain a constant
supply.

Returning farm manure and crop residues to the soil,
growing cover crops, green manure crops, and sod crops
in the cropping system, and using other conservation prac-
tices helps maintain the content of organic matter.

Tillage—The two major purposes of tillage are to pre-
pare a seedbed and to control weeds. The planting, culti-
vating, and harvesting operations generally help to de-
stroy the structure of the soil. Overcultivation of the soils
should be avoided. Maintenance of organic-matter content
and minimum tillage aid in maintaining the structure of
the soil.

Conserving soil and water—~TL they are used for culti-
vated crops, all gently sloping or steeper soils in Stafford
and King George Counties are subject to erosion. Sheet
erosion causes a loss of surface soil that generally contains
a larger part of organic matter and plant nutrients.
Gullies form on areas receiving concentrated water flow
unless proper erosion-control measures are applied.

On soils where erosion is a hazard, the excessive soil
and water losses generally occur during the period a cul-
tivated crop is growing. Use of a cropping system in
combination with other erosion-control practices helps to
reduce soil and water losses. Contour farming, terracing,
striperopping, diversion terraces, grassed waterways, and
minimum tillage are needed to control erosion. Leaving
all crop residue on the surface, growing cover crops, and
applying fertilizer and lime to improve plant growth also
help to control erosion.

Combinations of erosion control measures that are effec-
tive vary among the different kinds of soils. Also, several
combinations would be cqually effective on the same soil.
The factors to consider in determining what practices or
combinations of practices will be effective on a particular
soil are: (1) relative total effectiveness of each of the
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practices to reduce crosion; (2) relative erodibility of the
soil; (8) eroding characteristics and distribution of rain-
storms during the year; (4) length of slope; (5) steepness
of slope; and (6) average annual soil loss that can be
tolerated.

Drainage.—Yields of most crops, particularly of culti-
vated crops, can be increased on wet soils by removing
excess wafer. Open ditches are used in places to remove
excess water. Tile drains generally provide more satis-
factory drainage but are more expensive to install,

Soils that have a fragipan or clay subsoil are difficult
to drain. Tile drains are only slightly eflective in these
soils. Open ditches ave effective 1f they intercept water
that moves laterally on top of the fragipan or clay layer.
Wet soils that have a deep, permeable root zone generally
are productive if they are drained, and if they are fertil-
ized. A drainage system of ditches or tile cannot be
installed, however, unless a suitable outlet is available.

Capability grouping

Capability grouping shows, in a gencral way, the suita-
bility of soils for most kinds of field erops. 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 considera-
tion possible but unlikely major reclamation projects;
and does not apply to rice, cranberries, horticnltural
crops, or other crops requiring special management.

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

In the capability system. all kinds of soils are grouped
at three levels: the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Capasmniry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIIT. The num-
erals indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class III soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both,

Class IV soils have very severe limitations that
reduce the choice of plants, require very careful
management, 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 wildlife. (None in Stafford and King George
Counties.)

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

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

Class VIIT soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, or water
supply, or to esthetic purposes.

Caraprurry Suicrasses are soil groups within one
class; they are designated by adding a small letter, e, w,
8, 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 drainage); s shows that the soil
is 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 Tittle or no
erosion, though they have other limitations that vestrict
their use largely to pasture, woodland, wildlife, or rec-
reation.

Carvarrmiry Uxtrs are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be snited to the same crops and pasture plants, to
require similar management, and to have similar produc-
tivity 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
numeral to the subclass symbol, for example, ITe-4 or
IITe-5. Thus, in one symbol, the Roman numeral desig-
nates the capability class, or degree of limitation; the
small letter indicates the subclass, or kind of limitation,
as defined in the foregoing paragraph; and the Arabic
numeral specifically identifies the capability unit within
each subclass.

In the following pages the capability units in Stafford
and King George Counties are described and suggestions
for the use and management of the soils are given. The
names of soil series represented are mentioned in the
description of each capability unit, but this does not
mean that all the soils of a given series are in the unit.
The names of all the soils in any given capability unit
can be found in the “Guide to Mapping Units” at the
back of this survey. Cut and fill land was not assigned
to a capability unit, however, becaunse of its variable
soil properties.

CAPABILITY UNIT T-1

This unit consists of well-drained, nearly level soils
of the Kempsville, Sassafras, Turbeville, and Wiclkham
series. The surface layer of these soils is moderately
coarse textured or medium textured, and the subsoil is
moderately fine textured or fine textured.

The available moisture capacity and permeability of
these soils are moderate. Natural fertility and organic-
matter content are low to moderate. These soils are
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strongly acid to very strongly acid unless they are limed.

The soils in this unit are well suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond well to lime and fertilizer.

CAPABILITY UNIT Ile-1

This unit consists of well-drained, gently sloping soils
of the Appling, Caroline, Cecil, Cullen, Klioak, Nason,
and Turbeville series that ave slightly eroded and mod-
erately eroded. The surface layer of these soils is mod-
erately coarse textured or medium textured, and the
subsoil is mainly fine textured.

The available moisture capacity of these soils is mod-
erate to high. Permeability 1s moderate in all except the
Caroline soil, which has moderately slow permeability.
Natural fertility and organic-mattfer content are low.
These soils are strongly acid to very strongly acid unless
they are limed.

The soils in this unit are well suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond well to lime and fertilizer. Tf these soils are
cultivated, further erosion is a moderate hazard.

CAPABILITY UNIT Me-2

This nnit consists of well-drained, gently sloping soils
of the Fairfax, Kempsville, Marr, Sassafras, and Wick-
ham series. The surface layer of these soils is moderately
coarse textured to medium textuved, and the subsoil is
mainly moderately fine textured.

The available moisture capacity is moderate to high.
The permeability is moderate. Natural fertility and
organic-matter content arve low to moderate. These soils
are medium acid to very strongly acid unless they are
limed.

The soils in this unit are well suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond well to lime and fertilizer. If these soils
are cultivated, erosion is a moderate hazard.

CAPABILITY UNIT Ile-3

This unit consists of well-drained, gently sloping soils
of the Mecklenburg and Zion series that are slightly
eroded and moderately croded. The surface layer of
these soils is medium textured, and the subsoil is mainly
fine textured.

The available moisture capacity of these soils is mod-
erate. Permeability is moderately slow to slow. Natural
fertility is moderate, and organic-matter content is low
to moderate. These soils are medium acid to neutral.

The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond to lime and fertilizer. If these soils are
cultivated, further erosion is a moderate hazard.

CAPABILITY UNIT ITe-f

This unit consists of moderately well drained, gently
sloping soils of the Altavista, Dogue, Tetotum, and
Woodstown series. The surface layer of these soils is
moderately coarse textured or medium textured, and the
subsoil is moderately fine textured or fine textured. The
seasonal high water table of these soils is at a depth of
114 to 314 feet. The available moisture capacity is mod-
erate to high. Permeability is moderate in all except the
Dogne soil, which has moderately slow permeability.

Natural fertility and organic-matter content are low to
moderate. These soils are medium acid to very strongly
acid unless they are limed.

The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this arvea, and crops on
them respond well to lime and fertilizer. If alfalfa is
grown, it is commonly short lived, because wetness is
excessive in winter and in spring. If these soils ave culti-
vated, erosion is a moderate hazard.

CAPABILITY UNIT Hw-1

This unit consists of moderately well drained, nearly
level soils of the Altavista, Dogue, Tetotum, and Woods-
town series. The surface layer of these soils 1s moderately
coarse textured or medium textured, and the subsoil is
moderately fine textured or fine textured. The seasonal
high water table of these soils is at a depth of 114 to
3145 feet.

The available moisture capacity is moderate to high.
Permeability is moderate in all except the Dogue soil,
which has moderately slow permeability. Natural fer-
tility and organic-matter content are low to moderate.
These soils are medium acid to very strongly acid unless
they are limed.

The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond well to lime and fertilizer. If alfalfa is
grown, it is short lived, because wetness is excessive.

CAPABILITY UNIT IIw-~2

This unit consists of well drained or moderately well
drained, nearly level and very gently sloping soils of
the Congaree, Tuka, Meadowville, and State series. The
surface layer of these soils is moderately coarse tex-
tured or medium textured, and the subsoil is moderately
coarse textured to moderately fine textured. The seasonal
high water table of these soils is at a depth of 214 to
5 feet.

The available moisture capacity is moderate to high.
These soils are either frequently flooded, or they receive
seepage and runoff from surrounding uplands. Perme-
ability is moderate in all except the State soil, which has
moderately rapid permeability. Natural fertility and
organic-matter content are low to moderate. These soils
are medium acid to very strongly acid unless they are
limed.

The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond well to lime and fertilizer. If alfalfa is
grown on Tuka soil, it is commonly short lived, because
wetness is excessive.

CAPABILITY UNIT Ms-1

This unit consists of well-drained, gently sloping soils
of the Aura and Westphalia series, and nearly level to
gently sloping soils of the Wickham series, thin solum
variant. The surface layer of these soils is coarse tex-
tured to medium textured, and the subsoil is moderately
coarse textured to moderately fine textured.

The available moisture capacity is moderate to low.
Permeability is moderate to moderately rapid. Natural
fertility and organic-matter content are low. These soils
are sltrongly acid to very strongly acid unless they are
limed.
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The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond to lime and fertilizer. These soils are
droughty during the growing season. If these soils are
cultivated, erosion is a slight to moderate hazard.

CAPABILITY UNIT Ifle-1

This unit consists of well-drained, sloping and strongly
sloping, evoded soils of the Appling, Caroline, Cecil,
Cullen, Eloak, Nason, and Turbeville series. The sur-
face layer of these soils is moderately coarse textured
or medium textured, and the subsoil is mainly fine
textured.

The available moisture capacity of these soils is mod-
erate to high. Permeability is moderate in all except the
Caroline soil, which has moderately slow permeability.
Natural fertility and organic-matter content are low.
These soils are strongly acid to very strongly acid unless
they ave limed.

The soils in this wnit are snited to all field crops,
grasses, and legumes adapted to this area, and crops on
them respond well to lime and fertilizer. If these soils
are cultivated, crosion is a severe hazard.

CAPABILITY UNIT Iffe-2.

This unit consists of well drained to moderately well
drained, sloping, eroded soils of the Altavista, Aura,
Kempsville, Marr, Sassafras, Tetotum, and Wickham
series, and Wickham series, thin solum variant. The
surface layer of these soils is moderately coarse textured
or medium textured, and the subsoil is mainly mod-
erately fine textured. Altavista and Tetotum soils are
moderately well drained and have a seasonal high water
table at a depth of 114 to 314 feet. -

The available moisture capacity is moderate in all
except Wickham soil, thin solum variant, which has
moderate to low available moisture capacity. Perme-
ability is moderate to moderately rapid. Natural fertility
and organic-matter content are low to moderate. These
soils are medium acid to very strongly acid unless they
are limed.

The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this area. If alfalfa is
grown on Altavista and Tetotum soils, it generally is
short lived becanse webness is excessive. Artificial drain-
age generally is beneficial on Altavista and Tetotum
soils, and crops on them respond well to lime and fer-
tilizer. Wickham soil, thin solum variant, is droughty
during the growing season, and crop_ response to lime
and fertilizer is not as good as on the other soils. If
these soils are cultivated, erosion is a severe hazard.

CAPABILITY UNIT Ille-3

This unit consists of well-drained, sloping, moderately
eroded soils of the Mecklenburg and Zion series. The
surface layer of these soils is medium textured, and the
subsoil is mainly fine textured.

The available moisture capacity is moderate. Perme-
ability is moderately slow to slow. Natural fertility is
low to moderate, and organic-matter content is moderate.
These soils are medium acid to neutral.

The soils in this unit are suited to all field crops,
grasses, and legumes adapted to this area, and crops on
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them 1'05%)011d to lime and fertilizer. If these soils are
cultivated, erosion is a moderate to severe hazard.

CAPABILITY UNIT Ille~4

This unit consists of moderately well drained to some-
what poorly drained, gently sloping soils of the Craven,
Lignum, and Orange series. The surface layer of these
so1ls is medium textured and the subsoil is fine textured.
The seasonal high water table of the soils is at a depth
of 1 to 5 feet.

The available moisture capacity is moderate to high.
The Craven and Orange soils have slow permeability,
and the Lignum soil has moderately slow permeability.
Natural fertility and organic-matter content are low.
Craven and Lignum soils are strongly acid to very
strongly acid, unless they are limed. Orange soil is me-
dium acid to strongly acid, but it is neutral in the sub-
stratum.

The soils in this unit are suited to most field crops,
grasses, and legumes adapted to this area, and crops on
them respond to lime and fertilizer. Alfalfa is com-
monly short lived becanse wetness is excessive. If these
soils are cultivated, erosion is a severe hazard.

CAPABILITY UNIT Ille-5

This unit consists of moderately well drained, gently
sloping and sloping, slightly eroded and moderately
eroded soils of the Atlee, Bourne, and Colfax series. The
surface layer of these soils is moderately coarse textured
or medium textured, and the subsoil is mainly mod-
erately fine textured. A fragipan is at a depth of 18
to 85 inches. The seasonal high water table of these
soils is at a depth of 114 to 214 feet.

The available moisture capacity is low to moderate.
Permeability of the fragipan is slow to very slow. The
fragipan limits movement of water and penetration of
plant roots. Natural fertility and organic-matter content
are low. These soils are strongly acid to very strongly
acid, unless they are limed. They are droughty during
the growing season.

The soils in this unit are suited to most field crops,
grasses, and legumes adapted to this area. Alfalfa is
short lived becanse of rooting restrictions and excess
wetness. If these soils are cultivated, erosion is a severe
hazard.

CAPABILITY UNIT HIw-1

This unit consists of moderately well drained to some-
what poorly drained, nearly level soils of the Craven,
Lignum, Orange, Pooler, and Wahee series. The surface
layer of these soils is medium textured, and the subsoil
is fine textured. The seasonal high water table of these
soils is at a depth of 1 to 5 feet.

The available moisture capacity is moderate to high.
Permeability is slow in all except the Lignum soils,
which have moderately slow permeability. Natural fer-
tility is low to moderate, and organic-matter content is
low. These soils, except Orange, are strongly acid to very
strongly acid, unless they are limed. The Orange soil is
medium acid to strongly acid in the subsoil and gen-
erally is neutral in the substratum.

The soils in this unit are suited to most field crops,
grasses, and legumes adapted to this area. Alfalfa is
commonly short lived because wetness is excessive.
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CAPABILITY UNIT IIIw-2

This unit consists of moderately well drained to poorly
drained, nearly level and very gently sloping soils of the
Augusta, Bertie, Cartecay, and Fallsington series. The
surface layer of these soils is moderately coarse textured
to medinm textured, and the subsoil is moderately coarse
textured to moderately fine textured. Depth of the sea-
sonal high water table ranges from 0 to 114 feet. Carte-
cay soils are frequently flooded, and drainage outlets
are difficult to locate on all of these soils.

The available moisture capacity is moderate to high,
Permeability is moderate in all except the Cartecay soil,
which has moderately rapid permeability. Natural fer-
tility and organic-matter content are low to moderate.
The Augusta soil is strongly acid, and the Bertie and
Fallsington soils are strongly acid to extremely acid,
unless they are limed. The am'tccay soil is slightly acid
to medium acid.

The soils in this unit are suited to most field crops,
grasses, and legumes adapted to this avea. Alfalfa is
short lived becanse wetness is excessive.

CAPABILITY UNIT IHIw-3

This unit consists of moderately well drained to some-
what poorly drained, nearly level soils of the Atlee and
Bowrme series and gently “sloping soils of the Colfax
series. The surface layer of these soils is moderately
coarse textured to medium textured, and the subsoil is
mainly moderately fine textured. A fragipan is at a
depth of 18 to 85 inches. The fragipan restricts move-
ment of water and penetration of plant roots. The sea-
sonal high water table of these soils is at a depth of 1
to 214 feet. The available moisture capacity is low to
moderate.

The fragipan is slowly to very slowly permeable. Nat-
ural fertility and organic-matter content are low. These
soils are strongly acid to very strongly acid unless they
are limed. They are droughty during the growing season.

The soils in this unit are suited to most field crops,
grasses, and Jegumes adapted to this area. Alfalfa is
short lived because of rooting restrictions and excessive
wetness.

CAPABILITY UNIT TVe-1

This unit consists of well-drained, strongly sloping,
eroded soils of the Aura, Caroline, Kempsville, Marr,
and Sassafras series; sloping and strongly sloping soils
of the Westphalia series; and strongly sloping soils of
the Caroline-Sassafras complex. The surface layer of
these soils is moderately coarse textured, and the sub-
soil is mainly moderately fine textured, but the Caroline
soil has a fine-textured subsoil, and the Westphalia soil
has a medium-textured subsoil.

The available moisture capacity is moderate in all
these soils except Westphalia, which ranges from mod-
erate to low. Permeability is moderate in all except the
Caroline soil, which has moderately slow permeability,
and the Westphalia soil, which has moderate to mod-
erately rapid permeability. Natural fertility and organic-
matter content are low. These soils are strongly acid
to very strongly acid unless they are limed.

The soils of this unit are suited to most field crops,
grasses, and legumes adapted to this area, and crops on

them respond to lime and fertilizer. If these soils are
cultivated, erosion is a very severe hazard.

CAPABILITY UNIT IVe-2

This unit, consists of well-drained, sloping to strongly
sloping, severely eroded soils of the Appling, Caroline,
Cecil, Cullen, Elioak, Mecklenburg, and Nason series;
moderately well drained, sloping, eroded soils of the
Orange series; and moderately well drained, gently slop-
ing to sloping, moderately eroded to severely eroded soils
of the Susquehanna series. The surface layer of these
soils is mainly moderately fine textured, and the subsoil
is fine textured.

The available moisture capacity of these soils is mod-
erate to high. The Appling, Cecil, Nason, Cullen, Elioak,
and Nason soils are moderately permeable. Permeability
of the Caroline soil is moderately slow, and permeability
of Mecklenburg, Orange, and Susquehanna soils is slow
or very slow. Natural fertility is low to moderate, and
organic-matter content is low. These soils are strongly
acid to very strongly acid, unless they are limed, but
the Mecklenburg soil is medium acid to slightly acid,
and the Orange soil is medium acid to strongly acid in
the subsoil, but it is generally neutral in the substrafum.

The soils in this unit are suited to most field crops,
grasses, and legumes adapted to this area, and crops on
them respond to lime and fertilizer. If these soils are
cultivated, erosion is a very severe hazard. They arve
better suited to close-growing crops than to row crops.

CAPABILITY UNIT IVe-3

This unit consists of well-drained to excessively
drained, sloping and strongly sloping soils of the Ashlar
and Manor series. The surface layer of these soils is
moderately coarse textured or medium textured, and the
subsoil is moderately coarse textured or medium tex-
tured.

The_available moisture capacity of these soils is low
to moderate. Permeability is moderately rapid to rapid.
Natural fertility and organic-matter content are low.
These soils are strongly acid to very strongly acid, unless
they are limed. They are droughty during the growing
season.

The soils in this unit are poorly suited to most field
crops adapted to_this area; however, crops on them re-
spond to lime and fertilizer. Those soils are better suited
to close growing crops than to row crops. Where these
soils are cultivated, erosion is a very severe haard.

CAPABILITY UNIT IVw-1

This unit consists of poorly drained, nearly level ‘soils
of the Bladen, Elbert, Roanoke, and Worsham series.
The surface layer of these soils is medium textured, and
the subsoil is fine textured. Depth of the seasonal high
water table ranges from 0 to 1 foot. Drainage outlets are
difficult to locate.

The ayvailable mioisture capacity is moderate. Perme-
ability is slow to very slow. Natural fertility and
organic-matter content are low to moderate. These soils
are strongly acid to very strongly acid, but the Elbert
soil is medium acid to slightly acid.

The soils in this unit are poorly suited to field crops,
but are suited to grasses and legumes that can tolerate
wetness.
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CAPABILITY UNIT IVw-2

Wehadkee very fine sandy loam is the only soil in
this unit. It is poorly drained and nearly level. The
surface layer and the subsoil of this soil are mediam
textured. Depth of the seasonal high water table ranges
from 0 to 1 foot. Drainage outlets are difficult to locate,
and this soil is subject to frequent flooding.

The available moisture capacity is high, and perme-
ability is moderate. Natural fertility and organic-matter
content ave low. This soil is strongly acid.

This soil is poorly suited to field crops, grasses, and
legumes adapted to this area.

CAPABILITY UNIT VIe-1

This unit consists of well-drained to somewhat ex-
cessively drained, strongly sloping to moderately steep
soils of the Aura, Caroline, Marr, Sassafras, and West-
phalia series that are moderately to severcly eroded. It
also consists of sloping to moderately steep soils of the
Anra-Galestown-Sassafras complex, the Caroline-Sassa-
fras complex, and the Galestown-Sassafras complex. The
surface layer of these soils ranges from coarse textured
to moderately fine textured, and the subsoil ranges from
coarse textured to fine textured.

The available moisture capacity of these soils is mod-
erate to low. Permeability ranges from rapid to mod-
erately slow. Natural fertility and organic-matter con-
tent are low. These soils are strongly acid to very
strongly acid.

The soils in this unit are suited to pastures of adapted
grasses and legumes, or to woodland. They have a severe
erosion hazard unless a thick plant cover is maintained.

CAPABILITY UNIT VIe-2

This unit consists of well-drained to excessively
drained, sloping, strongly sloping, and moderately steep
soils of the Ashlar, Bremo, Manor, and Watt series. The
surface layer and subsoil of these soils ave moderately
coarse textured to medium textured.

The available moisture capacity of these soils is low
to moderate. Permeability is moderately rapid to rapid.
Natural fertility and organic-matter content are low.
These soils are medium acid to extremely acid. They are
dronghty during the growing season.

The soils in this unit are suited to pastures of adapted
grasses and legumes, or to woodland. They have a severe
hazard of erosion unless a thick plant cover is main-
tained.

CAPABILITY UNIT VIw-1

This unit consists of poorly drained, nearly level to
gently sloping soils of the Bibb series and Alluvial land,
wet. The surface layer and subsoil of these soils is
mainly moderately coarse textured. Depth of the sea-
sonal high water table ranges from 0 to 1 foot. T hey are
very frequently flooded.

The available moisture capacity is moderate, and
permeability is moderate to rapid. Natural fertility is
low, and organic-matter content is low to moderate.
These soils are medinm acid to very strongly acid.

The soils in this unit are best suited to pastures of
water-tolerant grasses and legumes, or to woodland. They
ave frequently flooded or too wet to be suited to other
Crops.

CAPABILITY UNIT VIe-1

This unit consists of well-drained to excessively
drained, moderately steep to steep soils of the Ashlar,
Bremo, and Watt series, and moderately steep and
steep so0ils of the Galestown-Sassafras complex, and
Sandy and clayey land, steep, Sassafras and Caroline
materials. The surface layer of these soils is coarse tex-
tured to medium textured, and the subsoil is coarse
textured to fine texturved.

The availability moisture capacity is moderate to low.
Permeability ranges from rapid to moderately slow.
Natural fertility and organic-matter content are low.
These soils are medium acid to extremely acid.

The soils in this unit are suited to native pasture or to
woodland. They have a very severe erosion hazard unless
a thick plant cover is maintained.

CAPABILITY UNIT VIIw-1

Tresh water swamp is the only area in this unit. The
texture of this land is variable, but it is commonly a
mixture of sand, silt, clay, and muck. The surface is
covered by water much of the time.

TFresh water swamp is so wet and its reclamation so
impractical and expensive that its use for farming is
improbable. Some timber or other woodland products
may be obtained, but its use is commonly limited to
woodland and to wildlife habitat.

CAPABILITY UNIT VIIs-1

This unit consists of Alluvial land, sandy and gravelly,
Sand and gravel pits, Stony rolling land, and Stony
steep land. These miscellaneous land types are quite
variable as to texture, drainage, available moisture ca-
pacity, permeability, fertility, and acidity. Use and man-
agement of these land types need onsite determination.

CAPABILITY UNIT VIIIw-1

Tidal marsh is the only area in this unit. It is subject
to regular flooding by tidal waters, and is not suited to
farming. It does not support trees of commercial value
in its natural conditions. Its most common use is for
wildlife habitat, particularly waterfowl and muskrats.

Estimated yields

The soils of Stafford and King George Counties vary
a great deal in suitability for crops. Some of them con-
sistently produce fairly high yields of most cultivated
crops. Others, though suitable for cropping, produce
lower yields. Some soils are better suited to less intensive
use.

TEstimates of yields of specified general crops on most
soils in the county are shown in table 2 using two levels
of management. In columns A are estimated ordinary
yields per acre obtained using the management common
to the counties. In columns B are the estimated average
yields using improved management.

Yields in columns B of table 2 are those that can be
expected when the farmer uses the improved manage-
ment listed in the paragraphs that follow.

1. Contour tillage, stripcropping, terracing, min-
imum tillage, or similar measures are used
where needed to help control erosion; the soils
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that need drainage are drained; excess water is
disposed of safely.

2. Cropping systems are adequately planned to
permit their use within the capabilities of the
soil and to meet the needs of the farm operator.

3. Manure and crop residue are turned under to
supply nitrogen, other nutrients, and organic
matter so that the physical condition of the soil
is improved and erosion is reduced.

4. TFertilizer and lime are applied according to the
needs indicated by soil tests.

5. Tillage is kept to a minimum, but suitable
methods of plowing, preparing the seedbed, and
cultivating are used.

6. Planting, cultivating, and harvesting are done
at the proper time and in the proper way.

7. Weeds, diseases, and insects are controlled.

The yields shown in columns B are not presumed to be
the highest yields obtainable, but they set a goal that is
practical for most farmers 1f they use improved man-
agement. Yields on the same soil can be expected to vary
because of differences in the kind of management, in the
weather, in the crop varities used, and in the numbers
and kinds of insects and diseases.

More information about management practices needed
to obtain good yields is found in the subsections “Capa-
bility Grouping” and “Use and Management of the Soils.”

Woodland Uses of the Soils*

Approximately 185,628 acres, or 69 percent of the land
area of Stafford and King George Counties, is wooded.
Most of this is second-growth hardwoods, Virginia pine,
and loblolly pine.

In the western half of Stafford County, on the Pied-
mont Platean, the original tree growth consisted of mixed
stands of chestnut oak, white oak, post oak, scarlet oak,
black oak, northern red oak, southern red oak, and hick-
ory, and yellow-poplar on the more moist sites. Short-
leaf pine and Virginia pine were scattered throughout
these hardwood stands. Poorly drained areas were cov-
ered by mixed stands of green ash, sweetgum, blackgum,
boxelder, and red maple.

In the eastern half of Stafford County and all of King
George County, on the Atlantic Coastal Plain, the original
tree growth consisted of approximately the same mixed
growth of hardwoods with Virginia pine and loblolly
pine scattered throughout these hardwood stands. Short-
leaf pine generally did not occur in the Coastal Plain
forests.

Most of the original woodland was cleared and the
soils cultivated as the lands were settled and consoli-
dated into farm holdings. The present stands of mixed
hardwoods, Virginia pine, and loblolly pine are mostly
the results of the abandoning of farmland.

Woodland suitability groups

The soils of Stafford and King George Counties have
been placed in 18 woodland suitability groups to help
the farmer in planning the use of his soils. Each group

* By Luirrorp W. Kearer, woodland conservationist, Soil Conser-
vation Service.
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is made up of soils that produce similar kinds of wood
crops, need similar management, and have about the
same potential procuctivity. Also, all the soils in one
group arve limited to about the same degree by the
hazard of seedling mortality, plant competition, use of
equipment, erosion, and windthrow. The names of soil
series represented are mentioned in the description of
each woodland suitability group, but this does not mean
that all soils of a given series appear in the unit. The
names of all soils in any given group can be found by
referring to the “Guide to Mapping Units” at the back
of this survey.

Potential productivity is expressed in terms of site
index. The site index for a given soil is the height, in
feet, that trees of a specified kind can be expected to
reach in 50 years growing on a specified soil. The site in-
dexes given 1n descriptions of woodland suitability groups
arve based on field data and field observation made co-
operatively by the Virginia Division of Forestry and the
Soil Conservation Service.

Hazards and limitations that affect management are
rated in the relative terms of slight, moderate, and severe.
These hazards and limitations are explained in the
following paragraphs.

Seedling mortality refers to the expected degree of
mortality of desirable natural or planted seedlings. A
slight rating indicates that the expected loss of planted
scedlings does not exceed 25 percent, and that adequate
natural regeneration is expected. A moderate rating indi-
cates that a loss of 25 to 50 percent of planted seedlings
is expected, and that natural regeneration is not relied
upon for adequate immediate stocking. A severe rating
indicates that expected loss of planted seedlings exceeds
50 percent, and that natural regeneration of desirable
species is unreliable.

Plant competition vefers to the invasion and growth
of undesirable species if openings are made in the
canopy. This is significant to adequate restocking and
growth of desired tree species. A slight rating indicates
that invasion by undesirable species does not hinder nat-
ural regeneration or planted seedlings. A moderate rat-
ing indicates that competition will not prevent establish-
ment of desirable species, but that some simple manage-
ment practices, such .as release of seedlings, is needed.
A severe rating indicates that plant competition is so
limiting that desirable natural regeneration or planted
seedlings do not survive, unless site preparation, such as
disking, harrowing, girdling, poisoning, or replanting, is
made.

Equipment lomitation refers to the difficulty in the
use of equipment. Factors considered are soil slope, soil
drainage, coarse fragments, texture of the surface layer
of the soil, and the seasons of use. A slight rating indi-
cates that the kind of equipment and season of use are
not restricted. A moderate rating indicates that the kind
of equipment or the operation of equipment is limited by
one or more of the following: slope, coarse fragments,
seasonal wetness, surface layer texture, soil stability, and
tree injury. A severe rating indicates that the kind of,
or the operation of, equipment is severely limited by one
or more of the factors listed for the modérate rating,
and by operational safety.
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TasLE 2 —FEstimated average acre vyields of

[Yiclds in columns A are for ordinary management; those in columns B are for improved management.

Soil Corn Soybeans Wheat
A B A B A B
Bu. Bu. L, 3

Alluvial land, sandy and gravelly. _ - .| || ]_3 I_ ________ f_g l_l ________ }f lf ________ 1? l_b'__k_
Alluvial land, web-. .|| ||t
Altavista fine sandy loam, 0 to 2 percent slopes..___ . ___.____ 90 130 20 35 35 70
Altavista fine sandy loam, 2 to 6 percent slopes__________.______ 80 120 20 35 35 70
Altavista fine sandy loam, 6 to 10 percent slopes, eroded..______ 50 80 20 30 30 60
Appling fine sandy loam, 2 to 6 percent slopes__.____._________ 65 110 20 35 3 65
Appling fine sandy loam, 6 to 15 percent slopes, eroded__._______ 65 90 20 30 25 60
Appling gravelly fine sandy loam, 2 to 6 percent slopes. . _______ 60 105 20 35 30 65
Appling gravelly fine sandy loam, 6 to 10 percent slopes, eroded._ 60 85 20 30 25 60
Appling clay loam, 6 to 15 percent slopes, severely eroded - ___{._________| ________\ ________ | _______ 15 40
Ashlar fine sandy loam, 6 to 15 pereent slopes_ - ________ || _________{ ________ | ___TT T
Ashlar fine sandy loam, 15 to 25 percent slopes.. - ______________|_________ | ________.|.________ |\ Tty
Ashlar fine sandy loam, 25 to 35 percent slopes_ _ . ___________|_________ | _________|_________{___TTTTTTTTTmTmymTTTTmT
Atlee silt loam, 0 to 2 percent slopes._________________________ 50 80 20 30 35 60
Atlee silt loam, 2 to 6 percent slopes__________________________ 50 80 20 30 35 60
Augusta loam_ . _ ... 70 100 25 75 2 D
Aura gravelly fine sandy loam, 2 to 6 percent slopes.._______._. 50 90 20 35 25 50
Aura gravelly fine sandy loam, 6 to 10 percent slopes, eroded____ 40 75 20 30 25 50
Aura gravelly fine sandy loam, 10 to 18 percent slopes, eroded _ .. __ 45 70 10 20 20 40
Aura gravelly fine sandy loam, 18 to 35 percent slopes, eroded_ - _[_________ | _________|._______ |\ ____ |\
Aura-Galestown-Sassafras complex, 6 to 15 percent slopes_________|__________|__________|_________ ||l CTTTTtTyntTTTmmmm
Aura-Galestown-Sassafras complex, 15 to 30 percent slopes____..__|_____.____|._________|_________ || lIoTToIITTmmr
Bertie very fine sandy loam, 0 to 3 percentslopes... .. _________ 60 100 20 375 20 I
Bibb fine sandy loam. . o oo oo |||
Bladen loam. .- - oo e 40 752 P N NN NI
Bourne fine sandy loam, 0 to 2 percent s10pes. o - o oo oo oooooo oo 45 80 20 30 3 558
Bourne fine sandy loam, 2 to 6 percent slopes- - . ________.______ 45 80 20 30 3 50
Bourne fine sandy loam, 6 to 10 percent slopes, eroded____..___.__ 40 80 20 30 25 40
Bourne loam, rock substratum, 2 to 6 percent slopes_ ___._ oo 45 80 20 | 30 3 50
Bourne loam, rock substratum, 6 to 10 percent slopes, eroded.___ ... 40 75 20 30 30 45
Bourne fine sandy loam, gravelly subsoil variant, 2 to 6 percent

SlOPeS - _ ol 40 70 15 25 25 40
Bourne fine sandy loam, gravelly subsoil variant, 6 to 10 percent

slopes, eroded_____. . ___ . ____________________ 30 55 15 25 20 35
Bremo loam, 6 to 15 percent slopes_ __ - - |
Bremo loam, 15 to 85 percent slopes_ - ..o\ | | | __C_l__|TIITITTITT T
Caroline fine sandy loam, 2 to 6 percent slopes, eroded-____._.____ 70 110 20 30 3 60
Caroline fine sandy loam, 6 to 10 percent slopes, eroded..._.._____.. 65 90 20 30 25 55
Caroline fine sandy loam, 10 to 18 percent slopes, eroded..____.____ 45 70 10 20 20 40
Caroline clay loam, 6 to 10 percent slopes, severely eroded_ - ___|__ . ____|.________ | _____|..________ 15 35
Caroline clay loam, 10 to 18 percent slopes, severely eroded .. __|__ .. ___|._________|._________|.___ T T\ |
Caroline-Sassafras complex, 10 to 15 percent slopes__ .. ..________ 40 60 10 20 20 40
Caroline-Sassafras complex, 15 to 30 percent slopes_ . . _________|_________ ) ) RPN RSO
Cartecay fine sandy loam._____ . ______________.____._.____ 70 100 25 35 | .
Cecil fine sandy loam, 2 to 6 percent slopes, eroded_.____.______ 65 110 20 35 30 70
Cecil fine sandy loam, 6 to 15 percent slopes, eroded...______.__.__ 65 90 20 35 25 60
Cecil gravelly fine sandy loam, 2 to 6 percent slopes, eroded_____. 65 120 20 35 30 70
Cecil clay loam, 6 to 15 percent slopes, severely eroded - _..______|__________|{..________|.________|\.__._._._____ 15 40
Colfax fine sandy loam, 2 to 6 percent slopes.___________________ 45 70 20 30 30 50
Colfax fine sandy loam, gravelly subsoil variant, 2 to 6 percent

SlOPeS . e 40 80 20 30 30 45
Congareeloam._________________ . .l _____________ 100 140 30 40 35 70
Craven loam, 0 to.2 percent slopes. - .. ___________. 55 100 | 25 50
Craven loam, 2 to 6 percent slopes_ ___ .. __.________________ 65 100 15 25 25 50
Cullen loam, 2 to 6 percent slopes, eroded._.___________________ 70 110 25 40 30 70
Cullen loam, 6 to 15 percent slopes, eroded-___ . __.____________ 70 100 20 30 30 65
Cullen clay loam, 6 to 15 percent slopes, severely eroded. -~ .. __| .. __|oc oo oo 20 45
Cut and fill land_ .. me o | T
Dogue loam, 0 to 2 percent slopes_________________._______ - 90 120 20 35 35 70
Dogue loam, 2 to 6 percent slopes___________________________ 80 120 20 35 35 70
Elbert silt loam, thin selum variant. . ________________________ 40 (4 2 P IS B N

- See footnote at end of table,
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principal crops under two levels of management

Absence of data indicates stated crop is not grown or the soil is not suited to it]

65

Hay Pasture
Barley Oats
Alfalfa Red clover Orchardgrass Fescue
and ladino clover and ladino clover
A B A B A B A B A B A B
Cow-acre- Cow-acre- Cow-acre- Cow-acre-
Bu. Bu. Bu. Bu. Tons Tons Tons Tons days ! days 1 days ! days t
_______________________________________________________________________________________________ 85 140
30 65 40 £ T P 2.0 3.0 190 260 200 285
30 65 40 452 P 2.0 3.0 190 260 200 285
25 55 30 60 || 1.5 2.5 100 140 110 190
30 60 35 70 2.5 4.0 2.0 3.0 180 240 200 270
25 55 30 60 2.5 4.0 1.5 2.5 185 250 200 270
30 55 35 65 2.5 4.0 2.0 3.0 180 240 200 260
25 50 25 50 2.0 3.5 1.5 2.5 170 235 190 260
15 35 15 30 1.0 2.0 .5 1.5 90 170 100 190
___________________________________________________________________________ 40 90 80 135
25 55 25 310 R NI 1.0 2.0 70 140 90 170
25 55 25 50 || 1.0 2.0 70 140 90 170
_______________________________________________________ 1.5 3.0 130 220 170 250
25 50 30 50 1.5 2.5 1.5 2.0 90 170 110 190
25 50 30 50 2.0 3.0 1.5 2.0 80 130 90 170
20 40 25 40 1.5 2.5 1.0 2.0 75 120 80 150
___________________________________________________________________________ 70 110 90 140
_______________________________________________________ 2.0 3.0 110 190 150 240
_______________________________________________________________________________________________ 90 160
_______________________________________________________ 1.0 2.5 80 150 90 170
20 50 25 45 | |eeeaaaan 1.0 2.0 70 140 85 160
20 40 25 LV I P 1.0 2.0 70 130 80 160
20 40 25 40 ||l .5 1.5 60 110 70 150
20 40 25 40 | jo___ 1.0 2.0 70 130 80 160
20 40 15 30 b oo .5 1.5 60 110 60 145
15 35 20 35 | e o 1.0 2.0 70 130 80 160
15 25 15 P2 2 D F .5 1.0 55 100 60 140
___________________________________________________________________________ 70 120 90 150
30 60 35 65 2.0 3.5 2.0 2.5 190 260 200 270
25 55 30 55 2.0 3.5 1.5 2.5 180 250 200 270
20 40 25 40 1.5 2.5 1.0 2.0 70 130 90 160
15 35 15 30 1.0 2.0 .5 L5 90- 170 100 190
___________________________________________________________________________ 70 140 90 170
20 40 25 40 1.5 2.5 1.0 2.0 70 120 90 160
_______________________________________________________ 2.0 3.0 140 230 175 270
30 65 35 70 2.5 4.0 2.0 3.0 180 240 200 270
25 65 30 55 2.5 4.0 L5 2.5 185 250 200 270
30 65 35 70 2.5 4.0 2.0 3.0 180 240 200 270
15 40 15 30 1.0 2.0 .5 1.5 90 170 100 190
25 45 25 L5 T P PPN 1.0 2.0 70 140 90 170
20 40 25 Z: Y0 2 R 1.0 2.0 70 125 75 160
45 70 45 (V2 PO I 2.0 3.0 140 240 190 290
30 50 35 13 2 P I 2.0 3.0 100 180 110 190
30 55 30 [57: T PN FP IO, 2.0 3.0 120 190 120 180
30 65 35 70 2.5 4.0 2.0 3.0 180 240 200 280
25 55 30 60 2.5 4.0 1.5 2.5 170 240 200 280
20 40 15 35 1.0 2.0 .5 1.5 90 160 110 200
_______________________________________________________________________________________________________________ 260
30 65 40 75 oo 2.0 3.0 190 260 200 285
30 65 40 £ 30 (PP 2.0 3.0 190 260 200 285
_______________________________________________________ 1.0 2.5 80 150 90 170
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TaBLE 2.—LEstimaled average acre yields of principal

Soil Corn Soybeans Wheat
A B A B A B
Bu. Bu, Bu. Bu. Bu. Bu.

Elioak silt loam, 2 to 6 percent slopes, eroded_ __ ______________ 60 100 20 30 35 60
Elioak silt loam, 6 to 15 percent slopes, eroded . - - _____________ 55 80 20 30 25 50
Tlioak silty clay loam, 6 to 15 percent slopes, severely eroded _____|__________| o _____|_________|._________ 20 40
Fairfax loam, 2 to 6 percent slopes._ - . ____________.. 70 100 20 20 30 60
Tallsington very fine sandy loam_____________________________ 40 5 | e e
Fresh water swamp._ - _ e e e e e e
Galestown-Sassafras complex, 6 to 15 percent slopes- - _ | ool e
CGalestown-Sassafras complex, 15 to 30 percent slopes_._ - - | o e
Galestown-Sassafras complex, 30 to 45 percent slopes___ - |||
Tuka fine sandy loam, local alluviem__________________________ 90 130 25 35 30 60
Kempsville fine sandy loam, 0 to 2 percent slopes. ... __._____. 80 130 20 40 40 70
Kempsville fine sandy loam, 2 to 6 percent slopes____.____._._. 80 120 20 40 35 60
Kempsville fine sandy loam, gravelly substratum, 2 to 6 percent

SlOPeS - - - e oo e 70 110 20 35 35 60
Kempsville fine sandy loam, gravelly substratum, 6 to 10 percent

slopes, eroded_ _ _ - _ L 60 90 15 30 35 55
Kempsville fine sandy loam, gravelly substratum, 10 to 18 percent

slopes, eroded_ _ _ . ... 45 70 10 20 20 40
Lignum silt loam, 0 to 2 percent slopes___ ... ____.___. 60 90 || 25 45
Lignum silt loam, 2 to 6 percent slopes. _ . _______. 60 80 10 20 25 40
Manor silt loam, 6 to 15 percent slopes. - - o - |
Manor silt loam, 15 to 35 percent slopes_ _ - oo i e e
Marr very fine sandy loam, 2 to 6 percent slopes. .. _____ 75 110 20 40 35 60
Marr very fine sandy loam, 6 to 10 percent slopes, eroded.__._._ 55 90 15 25 30 45
Marr very fine sandy loam, 10 to 15 percent slopes, eroded______ 40 65 10 20 15 40
Marr very fine sandy loam, 15 to 30 percent slopes, eroded__ _ -\ __ | | ).
Meadowville silt loam . - - .. 90 130 25 40 35 70
Mecklenburg loam, 2 to 6 percent slopes, eroded_ _________-_..__ 60 90 20 30 30 60
Mecklenburg loam, 6 to 10 percent slopes, eroded.___________.._ 60 85 20 25 30 65
Mecklenburg clay loam, 6 to 10 percent slopes, severely eroded._ _|_ - __ |- .| ___lo____.___. 20 45
Nason silt loam, 2 to 6 percent slopes_.. - ... 60 90 20 30 30 60
Nason silt loam, 6 to 15 percent slopes, eroded. .. ______.__.__. 55 80 20 30 25 50
Nason silty clay loam, 6 to 10 percent slopes, severely eroded. .- | _|o o |oooo ol _____ 15 35
Orange loam, 0 to 2 percent slopes_ _ ... - 55 1L R [ 30 50
Orange loam, 2 to 6 percent slopes_ . __ . ______. 65 90 15 25 25 45
Orange loam, 6 to 10 percent slopes, eroded . _ .|| 15 35
Pooler loam, thin solum variant___ . _ ... _____. ... 65 100 25 35 30 50
Roanoke silt loam . s 40 75 e e
Sand and gravel pits_ ... _________ SRS USRI [EPSEURP RPN PRONPSRIPIPR FRUOIOIUPIOUPNY PSR [P PP
Sandy and clayey land, steep, Sassafras and Caroline materials_ | _ . _ | | | e |oiao-
Sassafras fine sandy loam, 0 to 2 percent slopes__ - _.___.____ 80 130 20 40 40 70
Sassafras fine sandy loam, 2 to 6 percent slopes_ .. .___._____ 80 120 20 40 35 60
Sassafras fine sandy loam, 6 to 10 percent slopes, eroded__._____. 65 100 15 35 35 60
Sassafras fine sandy loam, 10 to 15 percent slopes, eroded..__.__ 40 70 10 25 20 45
Sassafras fine sandy loam, 15 to 35 percent slopes, eroded - .| | o | ce i ot
State fine sandy loam, local alluvium.___ ... 90 130 25 40 35 70
Stony rolling land_ e e e |l
Stony steep land_ e e e |
Susquehanna soils, 2 to 10 percent slopes. o . oo 15 40
Tetotum fine sandy loam, 0 to 2 percent slopes_ .. .__.__ 80 120 20 35 35 70
Tetotum fine sandy loam, 2 to 6 percent slopes_. . ... 80 120 20 35 35 70
Tetotum fine sandy loam, 6 to 10 percent slopes, eroded. ... 65 100 15 25 30 60
Tidal marsh . _ - oo e fmmmmmmm e e e e e
Turbeville loam, 0 to 2 percent slopes_ - - .. 90 140 25 45 45 80
Turbeville loam, 2 to 6 percent slopes_ - - - -~ o-_.L 75 120 25 45 35 80
Turbeville loam, 6 to 15 percent slopes, eroded_ - - _ . _____...__ 70 100 20 30 30 65
Wahee silt loam - . 60 90 (oo 25 40
Watt silt loam, gray surface variant, 10 to 15 percent slopes_ __ |- oo |o oo e |l
Watt silt loam, gray surface variant, 15 to 35 percent slopes. . _ |- oo oo o|o oo || e
Wehadkee very fine sandy loam_____ .. _____. 40 80 || e e
Westphalia loamy very fine sand, 2 to 6 percent slopes____.__._. 50 80 20 25 30 50
Westphalia loamy very fine sand, 6 to 15 percent slopes, eroded.. 40 65 10 20 15 30
Westphalia loamy very fine sand, 15 to 30 percent slopes, eroded |- || ||

See footnote at end of table,
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crops under two levels of management—Continued

Hay Pasture
Barley Oats
Alfalfa Red clover Orchardgrass Fescue
and ladino clover and ladino clover
A B A B A B A B A B A B
Cow-acre- Cow-acre- Cow-acre- Cow-acre- -
Bu. Bu. Bu. Bu. Tons Tons Tons Tons days ! days ! days ! days 1

30 60 35 60 2.0 3.5 2.0 3.0 160 230 180 260
25 50 30 50 2.0 3.5 1.0 2.0 160 220 180 240
20 30 20 35 1.0 1.5 .5 1.0 80 160 90 190
30 60 35 60 2.0 3.5 2.0 3.0 160 220 180 250
_______________________________________________________ 1.0 2.5 110 200 140 220
S O OO S 60 | 110 9 | 150
"""" 40| 7TTTBB | a0 | Teh |Lo oL I|ITIIITIIIITTTTTTRNGT TR0 TIs0 | a0 | T e | T 2ns
35 75 40 75 2.5 4.0 1.5 3.0 180 250 200 280
35 75 40 75 2.5 4.0 1.5 3.0 160 250 200 280
35 65 40 65 2.5 4.0 1.5 3.0 180 250 200 280
30 60 35 60 2.5 3.5 1.5 3.0 110 200 120 200
20 40 25 40 1.5 2.5 1.0 2.0 85 140 90 170
25 50 30 50 | e 1.5 2.5 90 160 100 180
25 50 30 L5 0 P IR 1.5 2.5 120 200 130 220
___________________________________________________________________________ 50 110 75 130
"""" 35760 | 85| 60| 270 | a5 LA TTTTTTRGT|TTTTTTino|T T TTsao | 200|270
30 55 30 55 2.0 3.5 1.5 2.5 110 200 120 200
20 40 20 35 1.0 2.5 1.0 1.5 80 120 90 170
___________________________________________________________________________ 75 120 80 150
35 70 40 O B P F 2.0 3.0 150 260 210 285
30 60 35 60 2.0 3.5 2.0 3.0 160 220 180 250
30 55 30 60 2.0 3.5 1.0 2.0 170 240 180 250
20 40 20 35 1.0 2.0 .5 1.5 90 160 90 170
30 55 35 60 2.0 3.5 2.0 3.0 100 220 180 250
25 50 25 50 1.5 3.0 1.0 2.0 150 230 170 250
15 30 15 25 1.0 2.0 .5 1.5 80 160 90 170
30 45 30 50 fomcoee oo 1.0 2.5 90 160 95 170
30 40 35 54 S ISR 1.5 3.0 110 180 120 170
15 30 20 40 Joo e e 1.0 2.0 90 140 90 170
25 45 35 60 |- 2.0 3.0 170 220 220 285
_______________________________________________________ 1.0 2.5 90 160 100 190
"""" EE S I O TS B 7 R A S R A N T I N R 1Y+ Y R, % IS ) 1)
35 75 40 75 2.5 4.0 15 3.0 180 250 200 280
30 65 35 65 2.0 3.5 1.5 2.5 100 190 110 190
20 40 25 45 1.5 2.5 1.0 1.5 80 130 90 170
___________________________________________________________________________ 70 120 90 180
35 70 40 70 || 2.0 3.0 160 260 210 285
""""" 15 |7 730 | 15| T80 |- | IR T TTTe0 T T 160 | 100|190
30 65 40 -3 P B 2.0 3.0 190 260 220 285
30 65 40 £ T P (R, 2.0 3.0 190 260 210 285
25 55 30 13T J [ R 1.5 2.5 100 200 120 200
"""""" T N Y S s A U I R A ) N I A ¥+Ti N Y15 % IR 5T N I Tt
35 75 40 75 3.0 4.5 2.0 3.0 190 260 210 285
25 55 30 65 2.5 4.0 1.5 2.5 180 240 190 255
25 40 35 60 || o 1.5 3.0 90 150 100 170
___________________________________________________________________________ 60 100 80 120
O OOt OO OO S MO Lol 2.5 | 80| 10| 9 | T 170
30 55 30 50 1.0 2.5 1.0 2.0 80 170 90 180
25 40 20 35 1.0 2.0 .5 1.5 65 100 80 140
___________________________________________________________________________ 70 100 80 120
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TanLE 2.—Estimaled average acre yields of principal

Soil Corn Soybeans Wheat

A B A B A B

Bu Bu. By Bu. Bu Bu
Wickham fine sandy loam, 0 to 2 percent slopes_. ... ... 90 140 25 45 45 80
Wickham fine sandy loam, 2 to 6 percent slopes ... _.______ 85 120 25 45 35 75
Wickham fine sandy loam, 6 to 12 percent slopes, eroded----.--- 65 100 20 35 30 65
Wickham sandy loam, thin solum variant, 0 to 2 percent slopes.. 60 80 20 30 35 55
Wickbam sandy loam, thin solum variant, 2 to 6 percent slopes-- 60 80 20 30 30 55
Wickham sandy loam, thin solum variant, 6 to 12 percent slopes.- 50 70 15 25 20 h0
Woodstown fine sandy loam, 0 to 2 percent slopes. .- .____ 80 120 20 35 35 70
Woodstown fine sandy loam, 2 to 6 percent slopes.-..o—__.__. 80 110 20 35 30 55
Worsham loam _ _ . oo 40 45 PR IR OU PP (PRI
Zion loam, deep variant, 2 to 6 percent slopes_ - - -___- 55 90 20 30 25 55
Zion loam, deep variant, 6 to 10 percent slopes, eroded - .- ....__ 50 70 20 25 25 55

1 A term used to express the carrying capacity of pasture. It is the number of animal units carried per acre multiplied by the
days of grazing for 2 cows has a carrying capacity of 60 cow-acre-days.

Erosion hazard vefers to the potential hazard of ero-
sion where damage is done to soils by the construction,
use, and maintenance of roads, trails, and landings.
Factors considered are soil slope, soil drainage, soil
thickness, texture of the surface layer and subsoil, and
soil stability. A slight rating indicates that roads, trails,
and landings can be constructed and used with minimum
soil damage. A moderate rating indicates that some re-
strictions on the construction of roads, trails, and land-
ings are nceded to limit excessive soil erosion or dam-
age. A sewvere rating indicates that the construction and
use of roads, trails, and landings must be restricted to pre-
vent excessive soil erosion and damage, and that erosion-
control practices must be installed.

Windthrow hazard vefers to the danger of trees being
blown over by normal wind. Factors considered are soll
thickness, texture of the surface layer and subsoil, wet-
ness, rooting zone restrictions, kinds of trees, thinning,
cutting, protective borders, and other forestry practices.
A slight rating indicates that root development is
normal and trees are not expected to be blown down in
commonly oceurring winds. A moderate rating indicates
that root development is adequate for stability, except
for periods of excessive soil wetness and high wind. A
severe rating indicates that rooting depth does not give
adequate stability. The rooting restriction may be ex-
cessive wetness, a restrictive layer in the soil, or unstable
soil materials. Individual trees can blow over if released
on all sides.

WOODLAND SUITABILITY GROUP 1

This group consists of deep, well drained and mod-
erately well drained soils of the Appling, Congaree,
Cullen, Iuka, Meadowville, State, and Turbeville series.
These soils have a surface layer of fine sandy loam, silt
loam, or loam and a subsoil of loam to clay. Permeability
and available moisture capacity are moderate. OQrganic-
matter content and natural fertility are low to moderate.

Species to favor on these soils are loblolly pine, yellow-
poplar, red and white oaks, Virginia pine, and shortleaf
pine. The preferred species for planting are loblolly pine
and yellow-poplar.

These soils are well suited to pine and hardwoods.
The site indexes for loblolly pine are 85 to 95, for Vir-
ginia pine 65 to 75, for shortleaf pine 65 to 75, for yellow-
poplar 95 plus, and for oaks 65 to 75.

Seedling mortality is slight, and ample moisture gen-
erally is available for seedlings to develop. Equipment
limitations and the hazard of erosion are slight because
these soils are loamy and well drained and moderately
well drained, and slopes are fairly gentle. Windthrow
is slight, for the depth to which roots can penetrate is
not restricted. Plant competition is moderate because
growth of seedlings is somewhat restricted by existing
vegetation.

WOODLAND SUITABILITY GROUP 2

This group consists of deep, moderately well drained
and somewhat poorly drained soils of the Bertie, Craven,
Lignum, Pooler, and Wahee serics. These soils have a
surface layer of loam, silt loam, or very fine sandy loam
and a subsoil of clay loam to clay. They have moderate
to slow permeability and moderate to high available
moisture capacity. Organic-matter content and natural
fertility are low.

Species to favor on these soils are loblolly pine, Vir-
ginia pine, red and white oaks, and sweetgum. The pre-
ferred species for planting is loblolly pine.

These soils can be managed for both pine and hard-
woods. The site index for loblolly pine is 85 to 95.

Seedling mortality is slight, and ample moisture gen-
erally is available for seedlings to develop. IEquipment
limitations are moderate in wet seasons because of a fre-
quent seasonal high water table. The hazard of erosion
is slight because slopes are fairly gentle. Windthrow is
slight, for the depth to which roots can penetrate is
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Hay Pasture
Barley Oats
Alfalfa Red clover Orchardgrass Fescue
and ladino clover and ladino clover
A B A B A B A B A B A B
Cow-acre- Cow-acre- Cow-acre- Cow-acre-
Bu Bu. Bu. Bu Tons Tons Tons Tons days days ! days ! days 1
40 80 45 80 3.0 4.5 2.0 3.0 190 260 210 285
35 75 40 75 3.0 4.5 2.0 3.0 190 260 210 285
25 65 30 70 2.5 3.5 1.5 2.5 110 200 120 200
30 55 35 55 1.5 2.5 1.0 2.0 80 170 100 190
30 55 35 55 1.5 2.5 1.0 2.0 80 170 100 190
30 50 30 55 1.0 2.0 .5 1.5 80 110 80 170
30 65 40 70 | e 2.0 3.0 180 240 190 270
30 60 35 4V P I 1.5 2.5 170 240 190 260
_______________________________________________________ 1.0 2.0 80 145 90 170
30 50 30 55 1.5 3.0 1.5 2.5 150 210 160 235
30 50 30 55 1.5 2.5 .5 1.5 140 200 150 220

number of days the pasture is grazed during a single grazing season without injury to the sod. An acre of pasture that provides 30

not restricted. Ilant competition is moderate because
growth of seedlings is somewhat restricted by existing
vegetation,

WOODLAND SUITABILITY GROUP 3

This group consists of deep, well-drained soils of ‘the
Mecklenburg and Zion series. These soils have a loam
surface layer and a subsoil of clay loam to clay. Perme-
ability is moderately slow to slow, and available mois-
ture capacity is moderate. Organic-matter content is low
to moderate, and natural fertility is moderate.

Species to favor on these soils are loblolly pine, Vir-
ginia pine, and shortleaf pine. The preferred species for
planting is loblolly pine.

These soils are well suited to loblolly pine and Vir-
ginia pine, but they are limited in the production of
hardwoods and shortleaf pine. The site indexes for lob-
lolly pine are 65 to 75, for Virginia pine 65 to 75, for
shortleaf pine 55 to 65, for oaks 55 to 65, and for yellow-
poplar 65 to 75.

Seedling mortality is slight, and ample moisture gen-
evally is available for seedlings to develop. Equipment
limitations and the hazard of erosion are slight because
these soils are well drained and slopes are fairly gentle.
Windthrow is slight, for the depth to which roots can
penetrate is not restricted. Plant competition is slight
because growth of seedlings is restricted only slightly by
existing vegetation.

WOODLAND SUITABILITY GROUP 4

This group consists of deep, well drained and mod-
erately well drained soils of the Cecil, Dogue, Elioak,
Faivfax, Iempsville, Nason, Sassafras, Tetotum, Wick-
ham, and Woodstown series. These soils have a surface
layer of sandy loam, fine sandy loam, gravelly fine sandy
loam, loam, or silt loam, and a subsoil of sandy clay
loam to clay. They have moderately rapid to moderately
slow permeability, and moderate to high available mois-

ture capacity. Organic-matter content and natural fer-
tility are low.

Species to favor on these soils are loblolly pine, red
and white oaks, yellow-poplar, Virginia pine, and short-
leaf pine. Preferred species for planting are loblolly pine
and yellow-poplar. The site indexes for loblolly pine are
5 to 85, for oaks 75 to 85, for yellow-poplar 85 to 95,
for7Virginia pine 65 to 75, and for shortleaf pine 65
to 75,

Seedling mortality is slight, and ample moisture gen-
evally is available for seedlings to develop. The hazard
of erosion is slight on slopes less than 12 percent and
moderate to severe on slopes of more than 12 percent.
Equipment limitations are sligcht on slopes less than 12
percent and moderate on slopes of more than 12 percent.
Windthrow is slight, for the depth to which roots can
penetrate is not restricted. Plant competition is slight
because growth of seedlings is restricted only slightly
by existing vegetation.

WOODLAND SUITABILITY GROUP 5

This group consists of deep, poorly drained soils of
the Bibb, Bladen, Fallsington, Roanoke, Wehadkee, and
Worsham series and Alluvial land, wet. These soils have
a surface layer of loam, silt loam, or very fine sandy.
loam, and a subsoil of fine sandy loam to clay. Theyi
have moderately rapid to slow permeability and mod-
erate available moisture capacity. Organic-matter con-
tent and natural fertility are low to moderate.

Species to favor on these soils are loblolly pine, red
and white oaks, yellow-poplar on higher elevations, and
sweetgum. The preferred species for planting is loblolly

ine.

P These soils can be managed for loblolly pine and
water-loving hardwoods. The site indexes for loblolly
pine are 75 to 85, for oaks 65 to 75, for yellow-poplar
75 to 85, and for sweetgum 75 to 85.
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Seedling mortality and plant competition are moderate
to severe because of the seasonal high water table, and
because growth is restricted by existing vegetation. The
hazard of erosion and windthrow are slight. Equipment
limitations are moderate to severe because of the seasonal
high water table (fig. 6).

WOODLAND SUITABILITY GROUP 6

This group consists of deep, moderately well drained
to somewhat poorly drained soils of the Altavista, Au-
gusta, and Cartecay series. These soils have a surface
Iayer of fine sandy loam or loam and a subsoil of fine
sandy loam to clay loam. They have moderately rapid
to moderate permeability and moderate available mois-
ture capacity. Organic-matter content and natural fer-
tility are low to moderate.

Species to favor on these soils are loblolly pine, oaks,
sweetgum, yellow-poplar, and_ Virginia pine. The pre-
ferred species for planting is loblolly pine.

These soils can be managed for both pine and hard-
woods. The site indexes for loblolly pine are 75 to 85,

for Virginia pine 65 to 75, for oaks 70 to 80, for sweet-
gum 80 to 90, and for yellow-poplar 80 to 90. The site
index of yellow-poplar is on Altavista and Cartecay
soils only. '

Seedling mortality and plant competition are mod-
erate because of the seasonal high water table, and be-
cause growth is restricted by existing vegetation. The
hazard of erosion is slight. Equipment limitations are
moderate because of the seasonal high water table. Wind-
throw is slight to moderate because the depth to which
roots can penetrate is somewhat restricted.

WOODLAND SUITABILITY GROUP 7

This group consists of moderately deep, well-drained
to excessively drained soils of the Ashlar, Bremo, Manor,
and Watt series. These soils have a surface layer and
subsoil of fine sandy loam, loam, or silt loam. They have
moderately rapid to rapid permeability and a low to

‘moderate available moisture capacity. Organic-matter

content, and natural fertility are low.

Figure 6—Equipment used in harvesting trees cut deep rutsbin the Fallsington soil late in winter and early in spring when the water
table was high.
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Species to favor on these soils are loblolly pine, Vir-
ginia pine, and shortleaf pine. Hardwoods commonly
grow well at the base of slopes and in pockets where
soil materials have accumulated to form deeper soils.
The preferred species for planting is loblolly pine.

These soils are primarily managed for loblolly pine.
The site indexes for loblolly pine are 75 to 85, for Vir-
ginia pine 65 to 75, for shortleaf pine 55 to 65, and for
oaks 55 to 65.

Seedling mortality is moderate because the soils are
droughty. Plant competition is slight. The hazard of
erosion 1s slight on slopes of less than 15 percent and
moderate on slopes of more than 15 percent. Windthrow
is moderate, because the depth to which roots can pene-
trate is restricted. Equipment limitations are slight to
moderate depending on steepness and length of slope.

WOODLAND SUITABILITY GROUP 8

This group consists of moderately well drained to
somewhat poorly drained soils that have a fragipan.
These soils are of the Atlee, Bourne, and Colfax series.
They have a surface layer of fine sandy loam, loam, or
silt loam and a subsoil of thin sandy clay loam, clay
loam, or silt loam. The fragipan is at a depth of 18 to
35 inches. These soils have a slowly to very slowly
permeable fragipan and a low to moderate available
moisture capacity. Organic-matter content and natural
fertility are low.

Species to favor on these soils are loblolly pine and
Virginia pine. The preferred species for planting is
loblolly pine.

These soils are managed only for pine. The site index
for loblolly pine is 65 to 75.

Seedling mortality, plant competition, and the hazard
of erosion are slight. Equipment limitations are mod-
erate becanse the water table is perched during wet sea-
sons. Windthrow generally is moderate to severe because
of the limiting effect of the fragipan on root penetration.

WOODLAND SUITABILITY GROUP 9

This group consists of deep, somewhat poorly drained
to moderately well drained soils of the Orange series.
These soils have a surface layer of loam and a subsoil of
clay. They have slow permeability and moderate avail-
able moisture capacity. Organic-matter content and nat-
ural fertility are low.

Species to favor on these soils are loblolly pine and
Virginia pine. The preferred species for planting is lob-
lolly pine.

These soils are managed only for loblolly pine and
Virginia pine. The site indexes for species are as follows:
loblolly pine 65 to 75, Virginia pine 55 to 65, and oaks
55 to 65.

Seedling mortality, the hazard of erosion, plant com-
petition, and windthrow are slight. Equipment limita-
tions are moderate because these soils are slowly perme-
able and ave soft during wet periods.

WOODLAND SUITABILITY GROUP 10

This group consists of deep, well drained to excessively
drained soils of the Aura, Caroline, Galestown, Marr,
and Westphalia series and of Sandy and clayey land,

4604 60—T4——6

steep, Sassafras and Caroline materials. These soils have
a surface layer of very fine sandy loam, fine sandy loam,
gravelly fine sandy loam, loamy very fine sand, or loamy
sand. The subsoil ranges from loamy sand and very fine
sandy loam to clay loam and clay. These soils have mod-
erately slow to rapid permeability and low to moderate
available moisture capacity. Organic-matter content and
natural fertility are low.

Species to favor on these soils are loblolly pine and
Virginia pine. The preferred species for planting is lob-
lolly pine.

These soils are managed mostly for pine and are not
recommended for hardwood. The site indexes are as
follows: loblolly pine 65 to 75, and Virginia pine 55
to 65.

Seedling mortality, plant competition, and the hazard
of erosion are slight. Equipment limitations are slight
on slopes less than 12 percent and moderate on slopes
of more than 12 percent. Windthrow is slight.

WOODLAND SUITABILITY GROUP 11

This group consists of deep, well drained and mode-
rately well drained, severely eroded soils of the Appling,
Caroline, Cecil, Cullen, Elioak, Mecklenburg, Nason, and
Susquehanna series. These soils have a surface layer of
loam, clay loam, silty clay loam, and clay and a subsoil
mainly of clay. They have moderate to very slow perme-
ability and moderate to high available moisture capacity.
Organic-matter content and natural fertility are low.

Species to favor on these soils are loblolly pine and
Virginia pine. Shortleaf pine is subject to little leaf
disease on these soils; it should be cut when it reaches
pulpwood size. The preferred species for planting is
loblolly pine.

These soils are best managed for loblolly pine and
Virginia pine. The site indexes for loblolly pine are 65
to 75, for Virginia pine 55 to 65, for shortleaf pine 55
to 65, and for oaks less than 55.

Seedling mortality is slight because moisture gencrally
is ample for seedling development. Plant competition
and windthrow are slight. The hazard of erosion is slight
on slopes of less than 12 percent and moderate to severe
on slopes of more than 12 percent. Equipment limita-
tions are moderate on slopes of less than 12 percent and
severe on slopes of more than 12 percent.

WOODLAND SUITABILITY GROUP 12

Elbert silt Joam, thin solum varviant, is the only soil
in this group. It is deep and poorly drained and has a
silt loam surface layer and a clay subsoil. This soil
has slow to very slow permeability and moderate avail-
able moisture capacity. Organic-matter content and nat-
ural fertility ave moderate.

Species to favor on this soil are water-loving hard-
woods and Virginia pine. The preferred species for
planting is Virginia pine, if some surface drainage is
provided.

These soils are limited in woodland management. The
site indexes for oaks are 55 to 65 and are less than 55
for Virginia pine.

Seeding mortality, plant competition, and equipment
limitation are all severe because of the seasonal high
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water table and clay subsoil. Windthrow is rated mod-
erate because the depth to which roots can penetrate
1s restricted.

WOODLAND SUITABILITY GROUP 13

This group consists of miscellaneous land tvpes Al-
luvial land, sandy and gravelly; Cut and fill land; Fresh
water swamp; Sand and gravel pits; Stony rolling land;
Stony steep land; and Tidal marsh.

Properties and chavacteristics that govern woodland
management are quite variable, and not subject to a
common interpretation. Preferred species, species to
plant, and woodland management practices should be
determined by onsite investigation.

Wildlife ®

Stafford and King George Counties have a large and
varied population of fish and wildlife. Small game birds
and animals are abundant, deer are common, and many
kinds of waterfowl inhabit the streams, rivers, and other
bodies of water in the area.

Most of the fish are warm-water species. Fresh-water
fish, such as largemouth bass, smallmouth bass, bream,
crappie, catfish, carp, and eastern pickerel are common
in streams throughout the counties. The Rappahannock
River above the fall line in southern Stafford County
is famous for its smallmouth bass fishing. The Potomac
River, along the ecastern boundary of Stafford County
and the northern and eastern boundaries of King George
County provides good fishing for white perch, catfish,
rockfish, bluefish, weakfish, spot, King William perch,
and croakers, and also furnishes crabs and oysters. The
spring spawning runs of herring and shad up the Rap-
pahannock River and the smaller streams emptying into
the Rappahannock and Potomac Rivers have been noted
throughout history, and still continue, although somewhat
abated. _

Wildlife is divided into three major groups, hased
mostly on the habitat best suited to that species. These
are openland wildlife, woodland wildlife, and wetland
wildlife. About 69 percent of the land area of Stafford
and King George Counties is in woodland. Thus, wood-
land wildlife is the most important of these groupings.
The whitetailed deer is the only big game animal in
the two-county area, and is common throughout both
counties. Wild turkeys inhabit both counties, but are
more prevalent in western Stafford County, west of In-
terstate 95, where there are larger areas of unbroken
woodland and the habitat is more suitable. Gray squir-
rels are abundant throughout both counties, and are the
most popular of the small-game animals,

Quail inhabit both wooded and open areas, but are
most common in pastures, hayfields, and brushlands
along the edges of wooded areas, and in woodland clear-
ings. Doves are common throughout the two-county
area, but are most abundant in the harvested cornfields
along the Rappahannock River in southern Stafford and
King George Counties.

Wood ducks inhabit small bodies of water in wooded
areas, such as water holes in abandoned sand and gravel
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pits, water holes in small drainageways, and beaver
ponds. There is a moderate vesident population of ducks,
such ag black ducks and mallards, on the larger streams
of the two-county area. During spring and fall migra-
tions, large flights of both ducks and geese pass through
the area and wvisit the Rappahannock and Potomac
Rivers and the lower courses of the larger streams.

Several endangered species are still present in Stafford
and King George Counties. American eagles maintain
some nesting sites along the Potomac River in a few
relatively undisturbed arveas. Pileated woodpeckers are
still common in large areas of mature woodland that
have enough dead standing timber to provide a food
supply. The outlook for their continued existence is not
good.

The wildlife population of any avea depends upon the
availability of food, cover, and water in suitable combina-
tion. The lack of any of these reguirements, an unfavor-
able balance between them, or an inadequate distribution
of them can seriously limit or make impossible the use of
a tract as a habitat for desired species of wildlife.

Most, wildlife habitats are created, improved, or main-
tained by establishing and manipulating vegetation, and
by providing food and water in suitable places. Infor-
mation about the soils is essential in carrying out these
measures. Such information is also useful in broad-scale
planning for parks, nature areas, or other recreational
or educational developments in which wildlife popula-
tions are important. It is an important aid in planning
for the acquisition of land for development of wildlife
habitat or protection of wildlife.

Interpretations of the usefulness of soils for wild-
life habitat are helpful in selecting sites that arve suit-
able for wildlife management and in determining the
level of management needed to achieve satisfactory re-
sults. Interpretations may also reveal reasons that make
a particular area unsuited for a specific kind of wildlife.
Table 3 rates the soils of Stafford and King George
Counties according to their suitability for eight ele-
ments of wildlife habitat and for three classes of wildlife.
Habitat suitability ratings

Meanings of the numerical ratings used in Table 3 are
as follows:

1, well suited,; 2, suited; 3, poorly suited,; and 4, un-
suited. Well suited means that habitats generally are
easily created, improved, or maintained ; that the soil has
few or no limitations that affect management; and that
satisfactory results can be expected. Swited means that
habitats can be created, improved, or maintained in
most places; that the soil has moderate limitations that
affect management; and that moderate intensity of
management and fairly frequent attention are commonly
required for satisfactory results. Poorly swited means
that habitats can be created, improved, or maintained
in most places; that the soil has rather severe limita-
tions; that habitat management is difficult and expen-
sive, requiring intensive effort; and that results are not
always satisfactory. Not swited means that under present
levels of economy and technology, creating, improving,
or maintaining habitats is impractical or impossible, and
that unsatisfactory results are probable.
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TaBLE 3.—Suitability of the soils for wildlife habitat and for kinds of wildlife

[Not included in this table, because its soil properties arc too variable to rate, is cut and fill land. Investigation of each site is needed to
determine its suitability for the habitat elements and kinds of wildlife]

Ilements of wildlife habitat Kinds of wildlife
Soil Grain Wild | Hard-| Conif- Wild | Shallow-| Shallow
and | Grasses | herba- | wood | erous herba- water exca- |Open-|Wood-] Wet-
seed and ceous | woody| woody ceous | develop-| vated | land | land | land
crops | legumes | upland | plants) plants | wetland | ments ponds
plants plants
Alluvial land, sandy and gravelly...______ 3 3 3 3 3 4 4 4 3 3 4
Alluvial land, web o o e e oo 4 3 3 2 2 1 2 2 3 2 1
Altavista fine sandy loam, 0 to 2 percent
SlOPeS . - o e 2 1 1 1 1 3 3 3 1 1 2
Altavista fine sandy loam, 2 to 6 percent
SlOPeS oo 2 1 1 1 1 4 4 4 1 1 4
Altavista fine sandy loam, 6 to 10 percent
slopes, eroded . __ .. __________ 2 1 1 1 1 4 4 4 1 1 4
Appling fine sandy loam, 2 to 6 percent
slopes_ o e 2 1 1 1 1 4 4 4 1 1 4
Appling fine sandy loam, 6 to 15 percent
slopes, eroded . __ . _________ 2 1 1 1 1 4 4 4 1 1 4
Appling gravelly fine sandy loam, 2 to 6
percent slopes. oo oo 2 1 1 1 1 4 4 4 1 1 4
Appling gravelly fine sandy loam, 6 to 10
percent slopes, eroded-- - _________ 2 1 1 1 1 4 4 4 1 1 4
Appling clay loam, 6 to 15 percent slopes,
severely eroded _ _ . .. _________ 2 2 2 1 1 4 4 4 2 1 4
Ashlar fine sandy loam, 6 to 15 percent
Slopes . oo 3 2 2 3 3 4 4 4 2 3 4
Ashlar fine sandy loam, 15 to 25 percent
slopes_ oo 4 2 2 3 3 4 4 4 3 3 4
Ashlar fine sandy loam, 25 to 35 percent
slopes_ _ o - 4 3 2 3 3 4 4 4 3 3 4
Atlee silt loam, 0 to 2 percent slopes___ ___. 2 1 1 2 2 3 3 3 1 2 2
Atlee silt loam, 2 to 6 percent slopes_..___ 2 1 1 2 2 4 4 4 1 2 4
Augusta loam _ . _ oo 2 2 1 1 1 3 2 2 2 1 2
Aura gravelly fine sandy loam, 2 to 6 percent
Slopes L 2 1 1 2 2 4 4 4 1 2 4
Aura gravelly fine sandy loam, 6 to 10 per-
cent slopes, eroded - _ ___ . ____________ 2 1 1 2 2 4 4 4 1 2 4
Aura gravelly fine sandy loam, 10 to 18 per-
cent slopes, eroded - _ - oo ______ 2 1 1 2 2 4 4 4 1 2 4
Aura gravelly fine sandy loam, 18 to 35 per-
cent slopes, eroded . . __ .. ______ 4 2 1 2 2 4 4 4 2 2 4
Aura-Galestown-Sassafras complex; 6to 15
percent slopes_ . _ _ . ______________. 3 2 2 3 3 4 4 4 2 3 4
Aura-Galestown-Sassafras complex, 15 to 30
percent slopes. - . ________ 4 2 2 3 3 4 4 4 3 3 4
Bertie very fine sandy loam, 0 to 3 percent
SlOPeS - - e 2 2 1 1 1 3 3 3 2 1 2
Bibb fine sandy loam ____________________ 3 2 2 2 2 2 1 1 2 2 1
Bladen loam.__ __ . .. 1 2 2 2 2 2 1 1 2 2 1
Bourne fine sandy loam, 0 to 2 percent slopes 2 1 1 2 2 3 3 3 1 2 2
Bourne fine sandy loam, 2 to 6 percentslopes 2 1 1 2 2 3 4 4 1 2 4
Bourne fine sandy loam, 6 to 10 percent
slopes, eroded_____ .o ________ 3 3 2 3 3 4 4 4 3 3 4
Bourne fine sandy loam, gravelly subsoil
variant, 2 to 6 percent slopes_ . __.______ 2 1 1 2 2 3 4 4 1 2 4
Bourne fine sandy loam, gravelly subsoil
variant, 6 to 10 percent slopes, eroded__. 3 3 2 3 3 4 4 4 3 3 4
Bourne loam, rock substratum, 2 to 6 per-
cent slopes_ . o oo 2 1 1 2 2 3 4 4 1 2 4
Bourne loam, rock substratum, 6 to 10 per-
cent slopes, eroded - - _ . _____._____. 3 3 2 3 3 4 4 4 3 3 4
Bremo loam, 6 to 15 percent slopes__..____ 2 2 2 2 2 4 4 4 2 2 4
Bremo loam, 15 to 35 percent slopes.______ 4 2 2 2 2 4 4 4 3 2 4
Caroline fine sandy loam, 2 to 6 percent
slopes, eroded.____._ .. _____________. 2 1 1 1 1 4 4 4 1 1 4
Caroline fine sandy loam, 6 to 10 percent
slopes, eroded. .. __.___ 2 1 1 1 1 4 4 4 1 1 4
Caroline fine sandy loam, 10 to 18 percent
slopes, eroded _ _ _ __ oo .. 2 1 1 1 1 4 4 4 1 1 4
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soils for wildlife habitat and for kinds of wildlife—Continued

Elements of wildlife habitat

Kinds of wildlife

Soil Grain Wild | Hard-| Conif- Wild | Shallow-| Shallow
and | Grasses | herba- | wood | erous herba- water exca- | Open-| Wood-| Wet-
seed and ceous |woody| woody [ ceous | develop-] vated | land | land | land
crops | legumes | upland | plants| plants | wetland | ments | ponds
plants plants
Caroline clay loam, 6 to 10 percent slopes,
severely eroded_. .. __________________ 2 2 2 1 1 4 4 4 2 1 4
Caroline clay loam, 10 to 18 percent slopes,
severely eroded_ . ____________________ 2 2 2 1 1 4 4 4 2 1 4
Caroline-Sassafras complex, 10 to 15 per-
cent slopes. .. _______________ 2 2 2 1 1 4 4 4 2 1 4
Caroline-Sassafras complex, 15 to 30 per-
cent slopes. - .. ____ 4 2 2 1 1 4 4 4 3 1 4
Cartecay fine sandy loam. . ____________ 2 2 2 1 1 2 4 2 2 1 2
Cecil fine sandy loam, 2 to 6 percent
slopes, eroded .- __ . ____ . ______.___ 2 1 1 1 1 4 4 4 1 1 4
Cecil fine sandy loam, 6 to 15 percent
slopes, eroded._._ ... ___________..__ 2 1 1 1 4 4 4 1 1 4
Cecil gravelly fine sandy loam, 2 to 6 per-
cent slopes, eroded - _ __ . _____.__.___ 2 1 1 1 1 4 4 4 1 1 4
Cecil clay loam, 6 to 15 percent slopes,
severely eroded . . ____________________ 2 2 2 1 1 4 4 4 2 1 4
Colfax fine sandy loam, 2 to 6 percent .
Slopes - . . 3 2 2 3 3 2 3 3 2 3 2
Colfax fine sandy loam, gravelly subsoil
variant, 2 to 6 percent slopes..____.____ 3 2 2 3 3 4 4 4 2 3 4
Congaree loam. .. ____..__ 2 1 1 1 1 4 4 4 1 1 4
Craven loam, 0 to 2 percent slopes_______ 2 1 1 1 1 3 3 3 1 1 2
Craven loam, 2 to 6 percent slopes_ .. _.__ 2 1 1 1 1 4 4 4 1 1 4
Cullen loam, 2 to 6 percent slopes, eroded. - 2 1 1 1 1 4 4 4 1 1 4
Cullen loam, 6 to 15 percent slopes, eroded_ 2 1 1 1 1 4 4 4 1 1 4
Cullen clay loam, 6 to 15 percent slopes,
severely eroded_ - - ___________._______ 2 2 2 1 1 4 4 4 2 1 4
Dogue loam, 0 to 2 percent slopes________ 2 1 1 1 1 3 3 3 1 1 2
Dogue loam, 2 to 6 percent slopes________ 2 1 1 1 1 4 4 4 1 1 3
Elbert silt loam, thin solum variant______ 3 2 2 3 3 2 2 1 2 3 1
Elioak silt loam, 2 to 6 percent slopes,
eroded._ . o ._. 2 1 1 1 1 4 4 4 1 1 4
Elioak silt loam, 6 to 15 percent slopes,
eroded - ... 2 1 1 1 1 4 4 4 1 1 4
Elioak silty clay loam, 6 to 15 percent
slopes, severely eroded_ _______________ 2 1 1 1 1 4 4 4 1 1 4
Fairfax loam, 2 to 6 percent slopes_ .- ... 2 1 1 1 1 4 4 4 1 1 4
Fallsington very fine sandy loam_________ 3 2 2 2 2 1 2 2 2 2 1
Fresh water swamp.___________.____._____ 4 4 4 4 4 1 1 1 4 4 1
Galestown-Sassafras complex, 6 to 15
percent slopes____________________.___ 3 2 2 3 3 4 4 4 2 3 4
Galestown-Sassafras complex, 15 to 30
percent slopes____ .. _________________ 4 2 2 3 3 4 4 4 3 3 4
Galestown-Sassafras complex, 30 to 45
percent slopes_ . _______________.___ 4 3 2 3 3 4 4 4 3 3 4
ITuka fine sandy loam, local alluvium- 2 1 1 1 1 3 3 3 1 1 2
Kempsville fine sandy loam, 0 to 2 percent
slopes_ oo _. 1 1 1 1 1 4 4 4 1 1 4
Kempsville fine sandy loam, 2 to 6 percent
slopes._ . ___ 2 1 1 1 1 4 4 4 1 1 4
Kempsville fine sandy loam, gravelly sub-
stratum, 2 to 6 percent slopes..________ 2 1 1 1 1 4 4 4 1 1 4
Kempsville fine sandy loam, gravelly sub-
stratum, 6 to 10 percent slopes, eroded. . 2 1 1 1 1 4 4 4 1 1 4
Kempsville fine sandy loam, gravelly sub-
stratum, 10 to 18 percent slopes, eroded__ 2 1 1 1 1 4 4 4 1 1 4
Lignum silt loam, 0 to 2 percent slopes_ ... 2 2 1 1 1 3 2 2 2 1 2
Lignum silt loam, 2 to 6 percent slopes___._ 2 2 1 1 1 4 4 4 2 1 4
Manor silt loam, 6 to 15 percent slopes_ _ _ 2 2 2 2 2 4 4 4 2 2 4
Manor silt loam, 15 to 35 percent slopes_.__ 4 2 2 2 2 4 4 4 3 2 4
Marr very fine sandy loam, 2 to 6 percent
slopes . . o 2 1 1 1 1 4 4 4 1 1 4
Marr very fine sandy loam, 6 to 10 percent
slopes, eroded . . - ________________ 2 1 1 1 1 4 4 4 1 4
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Elcmcnts of wildlife habitat

Kinds of wildlife

Soil Grain Wild | Hard-| Conif- Wild | Shallow-| Shallow
and | Grasses | herba- | wood | ecrous herba- | water exca- | Open-| Wood-| Wet-
seed and ceous | woody| woody | ceous |develop-| vated | land | land | land
crops | legumes | upland | plants| plants | wetland | ments ponds
plants plants
Marr very fine sandy loam, 10 to 15 per-
cent slopes, eroded . - _ .. _____________ 2 1 1 1 1 4 4 4 1 1 4
Marr very fine sandy loam, 15 to 30 per-
cent slopes, eroded _ - __ _ . ___________ 4 2 1 1 1 4 4 4 2 1 4
Meadowville silt lonm_ __ _______s_______ 1 1 1 1 1 4 4 4 1 1 4
Mecklenburg loam, 2 to 6 percent slopes,
eroded_ ______ . ________________.___._ 2 1 1 1 1 4 4 4 1 1 4
Mecklenburg loam, 6 to 10 percent slopes,
eroded ..o ______.___. 2 1 1 1 1 4 4 4 1 1 4
Mecklenburg clay loam, 6 to 10 percent
slopes, severely eroded_____ . __________ 2 2 2 1 1 4 4 4 2 1 4
Nason silt loam, 2 to 6 pereent slopes___ - _ 2 1 1 1 1 4 4 4 1 1 4
Nason silt loam, 6 to 15 pereent slopes,
eroded _ - L _____ 2 1 1 1 1 4 4 4 1 1 4
Nason silty clay loam, 6 to 10 pereent
slopes, scverely eroded_ _ __ . __._____ 2 1 1 1 1 4 4 4 1 1 4
Orange loam, 0 to 2 percent slopes________ 2 2 1 2 2 3 2 2 2 2 2
Orange loam, 2 to 6 percent slopes._______ 2 1 1 2 2 4 4 4 1 2 4
Orange loam, 6 to 10 percent slopes, eroded_ 3 3 2 3 3 4 4 4 2 3 4
Pooler loam, thin solum variant__________ 2 2 2 1 1 2 2 2 2 1 2
Roanoke silt loam______________________ 3 2 2 2 2 2 2 2 2 2 2
Sand and gravel pits____ .. ______________ 4 4 4 4 4 4 4 4 4 4 4
andy and clayey land, steep, Sassafras and )
Caroline materials____________________ 4 3 2 2 2 4 4 4 3 2 4
Sassafras fine sandy loam, 0 to 2 pereent
SlOPES e e 1 1 1 1 1 4 4 4 1 1 4
Sassafras fine sandy loam, 2 to 6 percent
slopes_- . __ o ______._ 2 1 1 1 1 4 4 4 1 1 4
Sassafras fine sandy loam, 6 to 10 percent
slopes, eroded_____ ___ ________________ 2 1 1 1 1 4 4 4 1 1 4
Sassafras fine sandy loam, 10 to 15 percent
slopes, eroded_.___ __ . _________________ 2 1 1 1 1 4 4 4 1 1 4
Sassafras fine sandy loam, 15 to 35 percent
slopes, eroded.__._ ____________________ 4 2 1 1 1 4 4 4 2 1 4
State fine sandy loam, local alluvium_____ 1 1 1 1 1 4 4 4 1 1 4
Stony rolling land . _____________________ 4 3 2 2 3 4 4 4 3 2 4
Stony steep land_ - __________________ 4 3 2 2 3 4 4 4 3 2 4
Susquehanna soils, 2 to 10 percent slopes.. - 2 1 1 1 1 4 4 4 1 1 4
Tetotum fine sandy loam, 0 to 2 percent
slopes- .- . ______ 2 1 1 1 1 3 3 3 1 1 2
Tetotum fine sandy loam, 2 to 6 percent
slopes_ .. . ______. 2 1 1 1 1 4 4 4 1 1 4
Tetotum fine sandy loam, 6 to 10 percent
slopes, eroded . __ ____________________ 2 1 1 1 1 4 4 4 1 1 4
Tidal marsh_ . _________________________ 4 4 4 4 4 1 1 1 4 4 1
Turbeville loam, 0 to 2 percent slopes_____ 1 1 1 1 1 4 4 4 1 1 4
Turbeville loam, 2 to 6 percent slopes_____ 2 1 1 1 1 4 4 4 1 1 4
Turbeville loam, 6 to 15 percent slopes, .
eroded.. - . ________ 2 1 1 1 1 4 4 4 1 1 4
Wahee silt loam________________________ 2 2 1 1 1 2 2 2 2 1 2
Watt silt loam, gray surface variant, 10 to
15 percent slopes__ .. _________._____ 2 2 2 3 3 4 4 4 2 3 4
Watt silt loan, gray surface variant, 15 to
35 percent slopes.____________________ 4 2 2 3 3 4 4 4 3 3 4
Wehadkee very fine sandy loam__________ 4 3 3 2 2 1 4 2 3 2 1
Westphalia loamy very fine sand, 2 to 6
percent slopes._ ... ... __________. 3 2 2 3 3 4 4 4 2 3 4
Westphalia loamy very fine sand, 6 to 15
percent slopes, eroded.._______________ 3 2 2 3 3 4 4 4 2 3 4
Westphalia loamy very fine sand, 15 to 30
percent slopes, eroded...______________ 4 2 2 3 3 4 4 4 3 3 4
Wickham fine sandy loam, 0 to 2 percent
SlopPes _ - o ___ 1 1 1 1 1 4 4 4 1 1 4
Wickham fine sandy loam, 2 to 6 percent
slopes- - .___ 2 1 1 1 1 4 4 4 1 1 4
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Elements of wildlife habitat Kinds of wildlife
Soil Grain Wild | Hard-| Conif- Wild |Shallow-| Shallow
and | Grasses | herba- | wood | erous | herba- | water exca- | Open-| Wood-| Wet-
seed and ceous |woody! woody | ceous |develop-{ vated | land | land | land
crops | legumes | upland |plants! plants | wetland | ments | ponds
plants plants
Wickham fine sandy loam, 6 to 12 percent

slopes, eroded . . __ ______ . ____________ 2 1 1 1 1 4 4 4 1 1 4
Wickham sandy loam, thin solum variant, '

0 to 2 percent slopes_ . ..o _____ 2 1 1 2 2 4 4 4 1 2 4
Wickham sandy loam, thin solum variant, ‘

2 to 6 percent slopes._ . ____________ 2 1 1 2 2 4 4 4 1 2 4
Wickham sandy loam, thin solum variant,

6 to 12 percent slopes_._ . ____ . ___._. 2 1 1 2 2 4 4 4 1 2 4
Woodstown fine sandy loam, 0 to 2 percent

SIOP @S o e e o e e 2 1 1 1 1 3 3 3 1 1 2
Woodstown fine sandy loam, 2 to G percent .

SlOP@S o m e o e 2 1 1 1 1 4 4 4 1 1 4
Worsham loam.__ . _______________ 3 2 2 2 2 3 3 3 2 2 3
Zion loam, deep variant, 2 to G perecent

SlOPeS . e e 2 1 1 1 1 4 4 4 1 1 4
Zion loam, deep variant, 6 to 10 percent

slopes, eroded._ .. oo ____.- 2 1 1 1 1 4 4 4 1 1 4

Habitat elements

The eight elements of wildlife habitat listed in Table
3 are described in the following paragraphs:

Grain and seed crops vefers to domestic grains or
other seed-producing annual plants that are suitable as
food for wildlife. Examples are corn, sorghum, wheat,
oats, barley, millet, buckwheat, cowpeas, soybeans, sun-
flower.

Grasses and legumes refers to domestic perennial
grasses and herbaceous legumes that are established by
planting, and which furnish wildlife cover and food.
Some examples are fescue, bluegrass, lovegrass, switch-
grass, brome, timothy, orchardgrass, clover, alfalfa,
trefoil, crownvetch.

Wild herbaceous upland plants are native or naturally
established grasses and forbs (including ieeds) that
srovide food and cover for upland wildlife. Examples
include bluestem, indiangrass, goldenrod, beggarweed,
partridgepea, pokeweed, dandelion, wild strawberry.

Hardwood woody plants are mnonconiferous trees,
shrubs, and vines that produce nuts or other fruits,
buds, catkins, twigs, bark, or foliage used extensively
as food by wildlife. Many of these plants have second-
ary value as nesting or escape cover. They are often
established naturally, but may be planted or trans-
planted. Examples include oak, beech, hickory, cherry,
dogwood, wild plum, hawthorn, grape, honeysuckle, vi-
burnum, greenbriers, roses, blackberry, blueberry.

Coniferous woody plants refers to cone-bearing trees
and shrubs which furnish wildlife cover, or supply food
in the form of browse, seeds, or fruitlike cones. These
are commonly established through natural processes, but
may be planted. Examples include pine, spruces, hem-
locks, firs, yews, cedars, junipers. The ratings obtained

for coniferous plants are valid only when such plants
are used as food; or as cover for only a short time. On
sites which are poorly suited or unsuited, conifers grow
rapidly and canopy closure is relatively quick. Once the
canopy has closed, self-pruning of the lower branches
destroys most of the wildlife cover value. It is also
harder to keep hardwoods out of these sites.

Wild herbaceous wetland plants are annual perennial
wild herbaceous plants on moist to wet sites, exclusive of
submerged or floating aquatics, that produce food or
cover used extensively by wetland forms of wildlife.
Examples include smartweeds, wild millet, rushes, sed-
ges, reeds, wildrice, cutgrass, cordgrasses, saltgrass, cat-
tails.

Shallow-water developmenis are areas of surface
water having an average depth of less than five feet,
which contain, or are near, wildlife food and cover. They
can be formed by dams or levees (sometimes in com-
bination with some excavation) or by water-control de-
vices in marshes or streams. They are distinguished from
excavated ponds because they always include some means
of controlling water levels at or above the natural water
table. Examples are muskrat marshes, waterfowl feed-
ing arcas, wildlife watering developments, wildlife ponds,
beaver ponds.

Shallow excavated ponds are areas of surface water
with average depths of less than five feet, which contain,
or are near, wildlife food and cover. They can be
formed by blasting or other excavation methods, but
do not provide for storage of water above the natural
water tables. Examples are blasted potholes, dugouts for
waterfowl, level ditches, excavated wildlife ponds or
watering facilities.
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Kinds of wildlife

The three kinds or classes of wildlife for which the
soils are rated are defined in the following paragraphs.

Openland wildlife vefers to birds and mammals that
normally live on cropland, pasture, meadow, lawns, and
areas overgrown with grasses, herbs, and vines or
shrubby growth. Iixamples are quail, pheasant, meadow-
lark, field sparvow, killdeer, cottontail rabbit, red fox,
and woodchuck.

Ratings in this column are a weighted average of the
ratings for habitat elements of grain and seed crops;
grasses and legumes; wild herbaceous upland plants; and
havdwood trees, shrubs, and vines.

Woodland awildlife refers to birds and mammals nor-
mally found in wooded areas made up of hardwoods or
conifers, or a mixture of both. Txamples of woodland
wildlife include wild turkey, ruffed grouse, woodcock,
thrush, vireo, woodpecker, squirrel, gray fox, raccoon,
white-tailed deer, and black bear.

Ratings in this column are obtained by weighing and
averaging the ratings for grasses and legumes; wild
herbaceous upland plants; hardwood trees, shrubs and
vines; and coniferous woody plants.

Wetland wildlife vefers to birds and mammals that
normally live in such wet areas as swamps, marshes, or
arcas of open water. Examples are ducks, geese, herons,
shore birds, rails, kingfishers, muskrat, mink, beaver,
and otter.

Ratings in this column are obtained by averaging the
rating for wild herbaceous wetland plants with the rat-
ing for one type of shallow water, or in some instances
averaging the ratings for shallow water, or in some in-
stances that for grain and seed crops.

Tt should be emphasized that the ratings of soil map-
ping units for the production of habitat elements are
much more accurate and more useful for planning and
site selection than are the ratings for the three kinds
of wildlife habitat. The latter are broad generalizations
and should be treated as such.

Engineering Uses of the Soils *

This section is useful to those who need information
about soils used as structural material or as founda-
tion upon which structures are built. Some of those who
can benefit from this section are planning commissions,
town and city managers, land developers, engineers, con-
tractors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction charac-
teristics, drainage, shrink-swell potential, grain size,
plasticity, and reaction. Also important are slope and
depth to the water table and to bedrock. These proper-
ties, in various degrees and combinations, affect con-
struction and maintenance of roads, airports, pipelines,
foundations for small buildings, irrigations systems,
ponds and small dams, and systems for disposal of sew-
age and refuse.

Information in this section of the soil survey can be
helpful to those who—

+Ricmarp A. GaLLo, assistant State conservation engineer, Soil
Conservation Service, assisted in the preparation of this section.

1. Select potential residential, industrial, commer-
cial, and recreational areas.

. Evaluate alternate routes for roads, highways,
Ripelines, and underground cables.

. Seek sources of gravel, sand, or clay.

. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soil.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they
are built, for the purpose of predicting perform-
ance of structures on the same or similar kinds of
soil in other locations.

6. Predict the traflicability of soils for cross-country
movement of vehicles and construction equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented
in tables 4, 5, and 6 which show, respectively, several
estimated soil properties significant to engineering; in-
terpretations for various enginering uses; and results
of engincering laboratory tests on soil samples. This
information, along with the soil map and other parts
of this publication, can be used to make interpretations
in addition to those given in tables 4, 5, and 6. It also
can be used to make other useful maps.

The engineering interpretations made in this soil sur-
vey do not eliminate the need for sampling and testing
at the site selected for engineering works, especially
works that involve heavy loads or that require excava-
tions that are deeper than the depths of layers here
reported. Also, inspection of sites, especially the small
ones, is needed because many delineated areas of a given
soil mapping unit may contain small areas of other
kinds of soil that have strongly constrasting properties
and different suitabilities or limitations for soil engineer-
ing. Tven in these situations, however, the soil map is
useful in planning more detailed field investigations and
for indicating the kinds of problems that may be
expected.

Some of the terms used in this soil survey have special
meaning to soil scientists that is not known to all en-
gineers. The Glossary defines many of these terms com-
monly used in soil science.

B~ D

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified sys-
tem (7) used by the SCS engineers, Department of De-
fense, and others, and the AASHO system (7) adopted
by the American Association of State Highway Officials.

In the Unified system soils are classified according to
particle size distribution, plasticity, liquid limit, and or-
ganic matter. Soils are grouped in 15 classes. There are
eight classes of coarse-grained soils, identified as GW,
GP, GM, GX, SW, SP, SM, and SCj six classes of fine-
grained soils, identified as ML, CL, OL, MH, CH, and
OH; and one class of highly organic soils, identified
as Pt. Soils on the borderline between two classes are
designated by symbols for both classes; for example,

MIL-CL.
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TasLe 4. —Estimated soil properties

[Not included in this table, because their properties are too variable to estimate, are the land types Cut and fill land (Cw), Fresh water
steep land (StE), and Tidal marsh (Tm). An asterisk in the first column indicates that at least one mapping unit of this series is made up
to follow carefully the instructions for referring to the series that appear in the first column of this table. >= greater than; <=Iless than]

Depth to— Classification
Depth
Soil series and map symbols from
Seasonal surface
Bedrock high water USDA texture Unified AASHO
table
Feet Feet Inches
Alluvial land, sandy and gravelly: Ad. — 0-10 Gravelly loamy sand, SM, GM, A-1, A-2
loamy sand. SW-SM
10-70 | Very gravelly loam, SM, GM, A-1, A-2
sand, loamy sand. SW-SM
Alluvial land, wet:  Ae.___._._.-__. 4-5 0-1 0-10 Fine sandy loam, loam, SM, SM-SC A-2, A-4
loamy fine sand.
10-48 Loamy fine sand, fine SM, SM-SC A-2, A-4
sand, loamy sand.
Altavista: AfA, AfB, AfC2_________ >5 214-3%| 0-9 Fine sandy loam________ SM, ML A-2, A-4
9-44 | Sandy clay loam, clay CL A6
loam.
44-96 Fine sandy loam, loamy SM A-2 A-4
fine sand, gravelly
sand.
Appling: AIB, AIC2, AnB, AnC2, >5 >5 0-9 Fine sandy loam_____.__ ML, SM A4
ApC3. 9-46 | Clay, heavy clay loam. .., MH, CH A-7
46-106 | Fine sandy loam, loam___| ML, SM A-4, AT
Ashlar:  AsD, AsE, AsF___________. 2-4 >2 0-9 Fine sandy loam, sandy SM, ML A-4
loam.
9-30 | Fine sandy loam, sandy SM, SM-SC A-2, A4
loam, gravelly sandy
loam.
Atlee: AtA, AtB____ . ____._ >5 111421 | 0-8 Silb loam___ ... _.____ ML A4
8-24 1 Heavy silt loam_________ CL A-6
2449 Heavy silt loam_________ ML, CL A-6
49-96 | Clay loam, clay..... ._.__| CL A6, A-T
Augusta:  Au_ ... >5 1-1%| 0-9 LOAM o oo e SM, ML A4
9-45 Clay loam, sandy clay ML-CL, CL | A-4, A-6
loam.
45-102 | Fine sandy loam, loamy | SM A-2, A4
sand, gravelly loamy
sand.
*Aura: AvB, AvC2, AvD2, AvEZ2, >5 >5 0-12 | Gravelly fine sandy SM A-2, A4
AwD, AwE. loam.
For Galestown and Sassafras 12-84 Gravelly sandy clay SM, SC A-2, A-6,
parts of AwD and AwE, refer loam, sandy clay A-T
to Galestown and Sassafras loam.
series, respectively. 84-144 | Gravelly sandy clay SM, SC A-2, A-6
loam to gravelly clay
loam.
Bertie: BaA_ .. ... >5 1-1%| 0-10 | Very fine sandy loam_____| SM, ML A-4
10-47 Sandy clay loam, clay CL A-6, A7
loam.
47-70 | Loamy fine sand________ SM A-2 A4
Bibb: Bbo . >5 0-1 0-10 | Fine sandy loam _.______ SM, ML A-2, A-4
10-31 Fine sandy loam, grav- SM, ML A-2) A-4
elly fine sandy loam.
31-90 Loamy fine sand, grav- SM, GM A-2
clly sand.

See footnotes at end of table,
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swamp (Fs), Sand and gravel pits (Sa), Sandy and clayey land, steep, Sassafras and Caroline materials (ScF), Stony rolling land (StD), Stony
of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this reason it is necessary

Percentage passing sieve— Corrosivity
Available
Permeability moisture Reaction Shrink-swell
No. 4 No. 10 No. 40 No. 200 capacity potential Uncoated
4.7 (2.0 (0.42 (0.074 steel Concrete
mm.) mm.) mm.) mm.)
Inches per hour Inche7 mrl inch pH
of 801

40-90 30-80 10-40 5-15 >6.3 0. 04-0. 09 4.5-5.5 | Low_________ Low______. High.
40-90 20-80 10-35 5-15 >6.3 0. 04-0. 09 4.5-5.5 | Low_____.__._ Low_____.. High.
90-100 85-90 60-80 30-50 2.0-6. 3 0. 08-0. 14 4.5-5.5 | Low_________ High_______| High.
90-100 85-90 40-60 20-45 2.0-6.3 0. 06-0. 10 4.5-5.5 ) Low_________ High__._... High.
95-100 90-100 75-95 30-55 2.0-6. 3 0.12-0. 15 5.0-6.0 | Low._.______ Moderate.._| Moderate.
95-100 95-100 75-95 50-75 0.63-2.0 0. 14-0. 18 5.0-6. 0 | Moderate_.___ High_._____ Moderate.
95-100 70-100 60-90 20--50 2. 0-6. 3 0. 06-0. 10 5.0-6.0 | Low___.______ High_______ Moderate.
95-100 90-100 60-80 40-60 2.0-6.3 0.12-0. 16 5.0-5.5 1 Low_____.____ Low_______ High.
95-100 90-100 75-90 60-80 0. 63-2. 0 0. 16-0. 18 4.5-5. 5 | Moderate_____ High . __.__ High.
95-100 90-100 60-80 40-60 0. 63-2.0 0.12-0. 16 4.5-5.0 | Low___.______ High__...__| High.
90-100 90-100 70-95 40-55 2. 0-6. 3 0.12-0. 14 4.5-5.5 | Low________.. Low_______ Moderate.
85-100 80-100 65-90 30-50 2. 0-6. 3 0. 10-0. 14 4, 5-5.5 | Low________. Low_____._ High.
95-100 95-100 70-90 60-80 2.0-6. 3 0. 18-0. 23 5.0-5.5 | Low_________ Moderate___| Moderate.
95-100 95-100 80-95 70-90 0. 63-2.0 0. 16-0. 20 4.5-5.5 | Low_________ High_______ High.
95-100 95-100 80-95 70-90 0. 06-0. 20 0.08-0.12 | 4.5-5.5 | Low._._______ High______. High.

100 95-100 80-100 75-95 0. 20-0. 63 0. 12-0. 16 4. 5-5.0 | Moderate...._ High_______| High.
95-100 95-100 75-95 40-65 0. 63-2. 0 0. 14-0. 18 50-5.5| Low_________ High_..____ Moderate.
95-100 95-100 75-95 50-80 0. 63-2.0 0. 14-0. 18 5.0-5. 5 | Moderate ___. High_._____| High.
75-100 65-100 60-90 30-50 0.63-2.0 0. 08-0. 14 5 0-5.5 | Low-___..___. High_ . .___ Moderate.
6580 50-70 40-60 20-40 2.0-6.3 0. 10-0. 14 5.0-5.5 | Low________. Low___._._ Moderate.
75-90 60-85 45-60 30-50 0.63-2.0 0. 10-0. 14 4.5-5.5 | Low.__.___.__. Moderate___| Moderate

to high.
75-100 70-95 40-60 20-50 2.0-6. 3 0. 08-0. 14 4.5-5.0 | Low_________ Moderate___| High.
95-100 90-100 85-95 40-60 0. 63-2. 0 0. 14-0. 20 4.0-5.0 | Low_____.____ High____.__ High.
95-100 90-100 85-100 50-80 0.63-2.0 0. 14-0. 18 4.0-5.0 | Moderate_.__._| High_____.__ High.
95-100 90-100 80-95 20-40 2.0-6.3 0. 06-0. 10 4.0-5.0 | Low-________ High____._. High.
95-100 90-100 60-90 30-60 0.63-2. 0 0. 12-0. 16 4.5-6.0 | Low_________ High_______ Moderate.
80-100 70-100 40-90 30-60 0.63-2. 0 0. 12-0. 16 4.5-5.5 | Low.._______ High_______ Moderate.
60-100 50-100 40-80 15-35 2. 0-6. 3 0. 04-0. 10 4.5-5.5 | Low_________ High_______ High.
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TABLE 4.-—Estimated soil properties

Depth to— ] Classification
Depth
Soil series and map symbols from
Seasonal surface
Bedrock high water USDA texture Unified AASHO
table
Feet Feet Inches
Bladen: Bd_ . 0-1 0-10 Loam, silt loam_..______. ML A-4
10-61 | Clay-_ oo . CL, CH A-T
61-90 Finesand__ .. . _____ SM A-2 A4
Bourne: BmA, BmB, BmC2, BoB, >5 1 114-214 0-9 Fine sandy loam, loam___| SM, ML A4
BoC2. 9-22 Sandy clay loam, clay SM, CL A-6
loam.
22-52 | Fine sandy loam, loam___[ SM, ML A-2) A4
52-102 | Fine sandy loam to clay__| SM, MI, A4
MH
Bourne, gravelly subsoil variant: >5 1 114-214 0-10 Fine sandy loam_ . __.__. SM A-4
BnB, BnC2. 10-22 Clay loam, sandy clay CL A-6
loam.
22-49 Gravelly fine sandy GM, SM, A-1, A-2
loam, gravelly sandy SC
clay loam.
49-90 Very gravelly clay loam, GM, SC A-1, A-2
sandy clay loan.
Bremo: BrD, BrE_ ... 214 >214 0-5 YLoam__________________ MI-CL A-4, A-6
5-18 Gravelly loam_____.____ ML-CL A4, A-6
18-30 Weathered schist, ML-CL, A-2, A4
very soft, loamy. SM-SC
*Caroline: CaB2, CaC2, CaD2, >5 >5 0-9 Fine sandy loam.________ SM, ML A4
CcC3, CeD3, CdD, CdE; 9-65 | Heavy clay loam, clay..._| CH A-7
For Sassafras part of CdD and 65-112 | Heavy clay loam, clay._.| MH-CH A-7
Cd E, refer to Sassafras series.
Carteeay: Ceumoooooooo oo >5 1-1% 0-8 Fine sandy loam___.____ SM, ML A4
8-53 | Fine sandy loam.______._ SM, ML A-2, A4
53-104 | Fine sandy loam, SM A-2, A-4
loamy fine sand,
gravelly loamy sand.
Cecil: CfB2, CfC2, CgB2, ChC3.___. >5 >5 0-9 Fine sandy loam_.__.___ SM, ML A-4
9-51 | Heavy clay loam, clay___| MH-CH A-7
51-120 | Loam, fine sandy loam___| SM, ML A4, AT
Colfax: ClB oo iceeeeceee >5 1-11% 0-12 Fine sandy loam________ SM, ML A-4
12-27 Clay loam, sandy clay ML, CL A-6
loam.
27-54 Sandy clay loam________ SC, ML-CL A-4 A-6
54-92 Sandy clay loam_ .- .____ SC, SM A-4, A-6
Colfax, gravellylsubsoil variant: CmB. >5 124-2 0-10 Fine sandy loam________ SM A-4
10-18 | Sandy clay loam, clay ML, CL A-6
loam.
18-30 Gravelly sandy loam SM, MI, A-2, A-4
to gravelly clay loam. M
30-96 Gravelly clay loam, SM, ML, A4
gravelly loam. GM
Congaree: Cno oo ococmoooaooo >5 >4 0-10 | Loam, silt loam, fine SM, ML A-4
sandy loam.
10-49 | Loam, silty clay loam, ML, CL A-4, A-6
fine sandy loam.
49-90 Loam, sandy clay loam, SM, ML, A-4 A-6
fine sandy loam. sSC
Craven: CrA, CrBo. o _. >5 214-5 0-9 1,08 - oo CL A-6
9-56 | Heavy clay loam, clay...| CH A-7
56-92 | Clay.cooooooo______ CH A-7

See footnotes at end of table,
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Percentage passing sieve— Corrosivity
Available
Permeahility moisture Reaction Shrink-swell
No. 4 No. 10 No. 40 No. 200 capacity potential Uncoated
(4.7 (2.0 (0.42 (0.074 steel Concrete
mm.) mm.) mm.) mmn.)
Inches per hour Inches fper_;'nch pH
of 8o,
100 100 95-100 60-80 0.63-2.0 0. 16-0. 20 4.5-5.0 | Low_________ Moderate.._| High.
100 100 95-100 75-95 < 0.20 0. 12-0. 16 4. 5-5. 0 | Moderate to High_______ High.
high.
95-100 90-100 60-85 20-45 2. 0-6. 3 0. 04-0. 08 5 0-5.5| Low___.____.__ High__.____ High.
85-100 80-90 60-80 40-60 2. 0-6. 3 0. 12-0. 16 4.5-5.5 | Low_________ Moderate.._| High.
85-100 80-90 60-80 40-70 0. 63-2. 0 0. 14-0. 18 4. 5-5.5 | Moderate..__.{ High_______ High.
90-100 80-90 50-80 30-60 <0.20 0. 04-0. 08 4,5-5.5 | Low_________ High...____| High.
90-100 85-100 60-90 40-80 0.20-2.0 0. 12-0. 16 4. 5-5.5 | Moderate_____ High.._____ High.
90-100 85-95 60-80 35-50 2. 0-6. 3 0. 12-0. 16 5.0-5.5 | Low.._._____ Moderate._.| Moderate.
90-100 85-95 70-90 50-70 0.62-2.0 0. 14-0. 18 4, 5-5.5 | Moderate_.___ High_..____ High.
50-75 40-65 35-60 10-35 <0.20 0. 04-0. 16 4.5-5.5 | Low_________ Moderate._.| High.
50-75 40-65 35-60 10-35 0. 20-0. 63 0. 10-0. 14 4, 5-5. 0 | Moderate.____ Moderate.__| High.
90-100 90-100 75-90 50-70 2. 0-6. 3 0. 16-0. 20 5.0-5.5 | Low__.._._.. Low_._____ Moderate.
80-100 70-95 60-75 50-70 2. 0-6. 3 0. 10-0. 14 5.5-6.0 | Low..____.__ Low__.__.._ Moderate.
50-75 40-70 35-65 25-55 2. 0-6. 3 0. 08-0. 12 5.5-6.0 | Low-__...___ Low__._._._ Moderate.
90-100 90-100 85-100 40-60 2. 0-6. 3 0. 14-0. 16 4, 5-5.0 | Low_________ Low___.____ High.
90-100 90-100 90-100 65-85 0. 20-0. 63 0.12-0. 16 4. 5-5.0 | Moderate.__._ High.______ High.
90-100 90-100 90-100 60-75 <.0.20 0. 12-0. 16 4, 5-5.0 | Moderate_____ High_...___ High.
90-100 85-100 60-90 45-55 2. 0-6. 3 0. 10-0. 14 5.5-6.0 | Low-________ Moderate_._| Moderate.
90-100 85-100 40-90 30-55 2. 0-6. 3 0. 10-0. 14 5 0-6.5 | Low.________ Moderate-__ Modeirate
to low.
75-100 60-100 40-80 10-40 2. 0-6 0. 06-0. 10 5 0-5.5 | Low______.__ High_______ Moderate.
95-100 90-100 60-80 40-60 2. 0-6. 3 0.12-0. 16 5 0-5.5 | Low.________ Low______. Moderate.
95-100 90-100 75-90 65-85 0. 63-2. 0 0. 12-0. 16 4. 5-5.5 | Moderate_.___ High______ High.
95-100 90-100 60-80 40-60 0.63-2.0 0.12-0. 18 4.5-5.0 | Low..__.___. High_____.__ High.
95-100 | ~ 90-100 70-85 40-55 2. 0-6. 3 0. 12-0. 14 4.5-5.0 | Low________. High.______ High.
95-100 90-100 80-95 60-75 0.63-2.0 0. 14-0. 18 4, 5-5. 5 | Moderate_____ High_______ High.
90-100 90-100 80-90 35-60 <0.20 0. 04-0. 10 4.5-5.5 | Low_________ High.______ High.
90-100 90-100 80-90 35-50 0. 20-0. 63 0. 14-0. 18 4,5-5.0 | Low_.__.____ High__.___. High.
90-100 85-100 60-75 40-50 2. 0-6. 3 0. 12-0. 14 4,5-5.5 | Low_________ Moderate_-_| High.
90-100 85-100 70-85 60-75 0.63-2.0 0. 10-0. 14 4.5-5.0 | Low_________ igho__._._ High.
70-90 65-85 55-70 30-60 <0.20 | 0.06-0.10 4.5-5.0| Low________. High. ______ High.
70-90 65-85 55-70 40-60 0. 20-0. 63 0. 08-0. 14 4.5-5.0 ) Low_.._._.__ High_._____ High.
95~100 90-100 70-100 40-80 0.63-2.0 0. 16-0. 21 5 0-6.5 | Low__._____- Low_______ Moderate
to low.
95-100 90-100 70-100 50-80 0.63-2. 0 0. 12-0. 20 5 0-6.5 | Low.______.__ Low..____. Mod?rate
to low.
90-100 85-100 70-100 40-70 2. 0-6.3 0.12-0. 18 5.0-6.5 | Low.__.____.__ Moderate...| Moderate
to low.
100 100 85-95 60-75 0.63-2.0 0. 14-0. 18 5.0-5.5 | Low______._. Moderate__.; Moderate.
100 100 90-100 75-95 0. 06-0. 20 0. 12-0. 16 4.5-5.5 | Higho________ Higho...___ High.
100 100 90-100 75-95 0. 20 0.12-0. 16 4.5-5.0 | High_________ High_______ High.



82 SOIL SURVEY

TasLE 4.—Estimated soil properties

Depth to— Classification
Depth _
Soil series and map symbols from
Seasonal surface »
Bedrock high water USDA texture Unified AASHO
table
Feet Feet Inches
Cullen: CuB2, CuC2, CvC3_____._. >3 >5 0-8 Loam__________________ ML-CL A-4
8-57 Clay, heavy silty clay CL, CH A-T7
loam, heavy clay loam.
57-110 | Silt loam, loam_.________ CL, ML A-G, A4
Dogue: DoA, DoB_____ .. ..______ >5 214-31%| 0-10 | Loam siltloam__________ ML-CL A
10-47 Heavy clay loam, clay_. . _| CL AT
47-98 Loamy fine sand to SM, ML A—4, A-6
sandy clay loam.
IXlbert, thin solum variant: Eb_____ >5 0-1 0-10 Silt loam, loam, clay . ___. CL A-6
10-35 Clay o __ CH A7
35-90 Loam, loamy sand_______ SM, ML A-2, A-4
Flicak: EIB2, EIC2, EmC3.___._.__ >5 >5 0-8 Silt loam_ o _________ ML A—4
8-49 Clay, heavy silty clay____| MH, MH-CH| A-7
49-98 Silt loam______________. MH, CL A6, A-T7
Fairfax: FaB._ o ___ >5 >5 0-11 Loam, silt loam_________ CL, ML-CI. | A-4, A-6
11-46 Clay loam, silty clay CL A-7
loam, gravelly silty
clay loam.
46-76 Silt loam, loam __._______ ML, CL A—4, A-6
Fallsington:  Fd._. . _ . __________ >5 0-1}%| 0-6 Very fine sandy loam____| ML A4
6-30 Sandy clay loam, clay CL A-6
loam.
30-110 | Very fine sandy loam____| SM, ML A-4
*CGalestown; GsD, GsE, GsF._______ >5 >5 0-10 Loamy fine sand__ ______ SM A-2
For Sassafras part of all these 10-38 Loamy fine sand. __..____ SM A-2
units, refer to Sassafras series. 38-110 | Fine sand, sand, loamy SM A-2
fine sand.
Tuka: U - >5 215-3% 1 0-8 Fine sandy loam_ ______. SM A-4
8-56 Fine sandy loam________ SM A-4
56-108 | Loam, fine sandy loam...{ SM, ML A4
Kempsville: KeA, KeB, KIB, T >h >5 0-10 Fine sandy loam _ _______ SM, ML A4
KfC2, KfD2. 10-54 Fine sandy loam, sandy SM, SC, CL A-4, A-6
clay loam.
54-112 | Loamy fine sand, fine SM A-2
sand.
Lignum: LgA, LgB___ . ______ >5 1-2 0-10 Silt loam, loam __________ M AT
10-39 Heavy silty clay loam, MH A7
silty clay.
39-104 | Silt loam, loam__________ SM, ML A-4, A6,
A-7
Manor: MaD, MaE.__.____._______ >5 >5 0-4 Silt loam - ______________ ML A-7
4-23 Silt loam ... ________ MH A-7
23-60 Silt loam ... ____________ ML A-4
Marr: MdB, MdC2, MdD2, MdE2__ >5 >5 0-12 Very fine sandy loam____| ML A-4
12-36 Sandy elay loam________ CL A-6
36-72 Loamy very fine sand____| SM, ML A-4
Meadowville: Me._ .. >5 3-5 0-13 Silt loam, loam __________ ML A-4
13-50 | Silty clay loam, gravelly | CL A-6, A-T
sandy clay loam.
50-86 Fine sandy loam . ______ SM, ML A-4

See footnotes at end of table.
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Percentage passing sicve— Corrosivity
Available
Permeahility moisture Reaction Shrink-swell
No. 4 No. 10 No. 40 No. 200 capacity potential Uncoated
(4.7 (2.0 (0.42 (0.074 steel Concrete
mm.) mm.) mm.) mm.)
Inches per hour Inch(’; pcg‘l inch ol
of 8ot
95-100 95-100 85-95 €0-75 0.63-2.0 0. 16-0. 20 5.5-6.0 | Low_________ Moderate...| Moderate.
90-100 90-100 85-95 75-95 0. 63-2. 0 0. 14-0. 18 4. 5-6. 0 | Moderate_____ High_______ Moderate.
95-100 95-100 85-95 60-75 0. 63-2.0 0. 16-0. 18 4. 5-5.0 | Moderate...__| Moderate.__| High.
100 100 85-95 60-75 0.63-2.0 0. 16-0. 21 5 Moderate___| Moderate.
100 100 90-100 75-90 0. 20-0. 63 0.12-0. 16 4 High ___.__ Iigh.
100 100 85-95 40-60 0.63-2.0 0. 08-0. 16 4 High_______ High.
100 100 90-100 70-90 0.63-2. 0 0. 16-0. 20 5.5-6.5 | Low__._____. High___.___ Moderate
to low.
100 100 90-100 75-95 <0.20 0. 12-0. 16 5 5-6.5 | Higho________ High.__.___ Moderate
to low.
90-100 90-100 80-95 20-€5 0.63-2.0 0. 08-0. 16 5.5-6.5 | Low_________ High_______| Moderate
to low.
95-100 90-100 80-100 55-80 0.63-2.0 0. 18-0. 23 50-5.5 | Low_________ Moderate. .| Moderate.
95-100 90-100 80-100 70-95 0. 63-2.0 0.12-0. 16 4. 5-5.5 | Moderate_____{ High_______ High.
95-100 90-100 80-100 70-90 0.63-2.0 0. 18-0. 22 4.5-5.0 | Low_________ High....___ High.
90-100 90-100 80-100 65-85 2.0-6.3 0. 16-0. 20 4.5-5.0 | Low__.______. Low_._._.._ High.
85-100 80-95 80-90 75-90 0.63-2.0 0. 14-0. 20 4. 5-5.0 | Moderate_____| Moderate___| High.
95-100 95-100 90-100 G0-75 0. 63-2.0 0. 16-0. 20 4.5-5.0 | Low_________ Moderate._.| High.
45-100 95-100 80-95 50-65 0. 63-2.0 0. 14-0. 18 4.0-5.0 | Low___._____. High.______ High.
95-100 95-100 80-95 50-80 0.63-2.0 0. 14-0. 18 4.0-5.0 | Moderate_____| High_______ High.
95-100 95-100 80-95 40-60 2.0-6. 3 0. 10-0. 14 4.0-5.0 | Low_________ High...____| High.
90-100 90-100 50-75 15-30 >6.3 0. 06-0. 10 4.5-5.0 ) Low_________ Low_______ High.
90-100 90-100 50-75 15-30 >6. 3 0. 06-0. 10 4.5-5.0 | Low_________ Low_______ High.
90-100 90-100 50-70 15-30 >6.3 0. 04-0. 10 4.5-5.0 ¢ Low_________ Low_______ High.
90-100 90-100 70-80 40-50 0. 63-2. 0 0.10-0. 14 4.5-5.5 | Low____.____ Moderate._-| High.
90-100 90-100 70-80 40-50 0.63-2. 0 0. 10-0. 14 4.5-5.5 | Low_____ . . Moderate___| High.
90-100 90-100 70-85 45-55 0. 63-2. 0 0.12-0. 16 4.5=5.5 | ‘Low-_______. Higho__.___ High.
100 100 70-85 40-55 2.0-6. 3 0.12-0. 16 . 4.5-5.5 | Low_________ Low_______ High.
100 95-100 75-85 40-55 0. 63-2. 0 0. 14-0. 18 4.5-5.5 | Low_________ Moderate___| High.
100 95-100 65-80 20-35 2.0-6.3 0. 04-0. 10 4.5-5.0 | Low___.______ Moderate.__| High.
100 100 85-95 60-80 0.63-2.0 0. 16-0. 20 5.0-5.5 | Low_________ High_______ Moderate.
100 100 95-100 85-95 0. 20-0. 63 0.12-0. 16 5.0-5.5 | Moderate._.._| High_______ Moderate.
100 90-100 65-85 40-60 0.63-2.0 0. 14-0. 20 4. 5-5.0 | Moderate__.__ High_______| High.
95-100 85-100 80-100 70-90 2.0-6. 3 0. 18-0. 20 4.5-5.0 | Low_________ Low__.____ High.
95-100 95-100 90-100 70-90 2.0-6. 3 0. 18-0. 20 4.5-5.0 | Low________. Low____.___ High.
85-100 85-100 75-100 70-90 2.0-6. 3 0. 12-0. 18 4.5-5.0 | Lew_________ Low__.____ High.
100 100 85-95 50-65 2. 0-6. 3 0.12-0. 16 5.0-5.5 | Low_________ Low_______ Moderate.
100 100 85-95 50-65 0. 63-2. 0 0. 14-0. 18 4.5-5.5 | Low_________ Moderate. .| Moderate.
100 100 80-95 40-60 2.0-6. 3 0. 08-0.12 4.5-5.0 | Low_________ Low______. Moderate
95-100 95-100 85-35 65-80 0.63-2.0 0. 16-0. 20 5.0-6.0 | Low________. Moderate___{ High.
85-100 80-100 75-95 50-85 0. 63-2.0 0. 14-0. 18 5.0-6.0 | Moderate..___| High__._____ High.
95-100 90-100 70-85 40-55 2.0-6. 3 0.12-0. 14 5.0-6.0 | Tow________. High_.____. High.
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TaBLe 4. —Estimated soil properties

Depth to— Classification
Depth
Soil series and map symbols from
Seasonal surface
Bedrock high water USDA texture Unified AASHO
table
Fect Feet Inches
Mecklenburg: MkB2, MkC2, >5 — Loam. - ._ MIL-CL A4
MIC3 8-33 | Heavy clay loam, clay___j CII A7
33-86 Silt loam, loam __._____ .. ML, CL A-4, A-6
Nason: NaB, NaC2, NeC3..__.._.__ >5 >5 0-5 Silt loam_ .. ___________ ML A4
5-40 Clay oo MH, A-7
MH-CH
40-90 Silt loam ___ .. .. ML A-4, A-5
Orange: OrA,OrB,0rC2.______._. 4-6 2-3 0-14 Loam____________._____. ML-CL A-4, A-6
14-39 Clay oo CH A-7
39-72 Silty clay loam, clay ML, CL A-7
loam.
Pooler, thin solum variant: Po____. >5 1-1% | 0-10 Loam._________________ ML A-4
10-44 Clay oo CH A-T7
44-108 | Loam, very fine sandy ML, CL A-4, A-6
loam.
Roanoke: Roo_ oo __.__ >5 0-1 0-9 Silt loam, loam .. _____ ML, ML A-4
9-53 CYy e o CH A-7
53-116 | Sand, fine sand, gravelly | SM A-2
sand.
Sagsafras:  SfA, SfB, SfC2, SfD2, >5 >5 0-9 Fine sandy loam .. ___.._| SM, ML A—4
SfE2. 9-38 | Sandy elay loam_ .. ..___ SM-8C, CL A-4, A6
38-112 | Fine sand, loamy fine SM-SC, SM | A-2, A4,
sand. A-6
State: SN e >5 >4 0-8 Fine sandy loam___.____ SM-SC, ML A4
8-50 Clay loam, loam _. ______ MI, CL A-4, A-6
50-110 | Fine sandy loam________ SM, ML A4
Susquehanna:  SuC___ ..o >5 3-5 0-8 Loam, clay loam___._____ ML-CL, CL | A-6
8-150 | Clay oo CH A-7
Tetotum: TeA, TeB, TeC2_..______ >5 14-2%| 0-9 Fine sandy loam ________ SM A-2, A4
0-48 Clay loam, sandy clay CL A6
loam.
48-105 | Iine sandy loam, loamy SM A-2, A-4
fine sand.
Turbeville: TuA, TuB, TuC2_____. >5 >5 0-15 Loam, fine sandy loam._.| ML-CL A4
15-116 | Heavy clay loam, clay.__| CL A-7
Wahee: Wa. oo >5 1-1% | o0-11 Silt loam, loam ._._._____ CL A-6
11-57 | Clayeme oo CH A-7
57-102 | Sandy clay to fine CL, ML A-4, A-7
sandy loam.
Watt, gray surface variant:  WgD, 114-3 >11%1 0-9 Silt loam ________.___.__ ML A4
WgE 9-36 Channery silt loam__.___ GM A-2, A4
Wehadkee: Whoo oo ____ >5 0-1 0-11 | Very fine sandy loam, ML A-4
silt loam.
11-46 Very fine sandy loam, ML, CL A-4, A-6
silt loam.
46-84 Gravelly fine sandy loam, | SM A-4
loamy sand.
Westphalia:  WIB, WID2, WIE2____ >5 >5 0-18 Loamy very fine sand_._.| SM A-2, A4
18-28 Very fine sandy loam_____{ SM-SC, ML | A-4
28-110 | Loamy very fine sand, SM A-2
very fine sand.

See footnotes at end of table,
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Percentage passing sieve— Corrosivity
Available
Permeability moisture Reaction Shrink-swell
No. 4 No. 10 No. 40 No. 200 capacity potential Uncoated
(4.7 (2.0 (0.42 0.074 steel Concrete
mm.) mm.) mm.) mn.)
Inches per hour ]nche.} pe}i inch pH
of 80t

90-100 90-100 85-93 60-75 0.63-2. 0 0. 18-0. 20 6.0-6.5 | Low_________ Low_______ Low.
90-100 90-100 90-100 85-95 0. 06-0. 20 1. 02~0. 16 5.5-6.5 | Highoo._.____ High. _____ Low.
90-100 90-100 85-95 70-90 0. 20-0. 63 0. 16-0. 20 6.0-7.3 | Low_________ Moderate___| Low.
95-100 85-100 75-90 60-75 2. 0-6. 3 0. 18-0. 23 5.0-5.5 | Low_________ Moderate___| Moderate.
95-100 95-100 85-95 70-90 0.63-2. 0 0. 12-0. 16 4. 5-5.5 | Moderate..___ High ______ High.
95-100 95-100 80-95 €5-85 0. 63-2. 0 0. 16-0. 20 4.5-5.0 | Low_________ High_ . __ High.
90-100 90-100 80-95H 65-80 0.63-2.0 0.12-0. 16 5. 0-6.0 | Low_________ Moderate___| Moccrate.
90-100 90-100 80-100 75-95 <0.20 0. 12-0. 16 5 0-6.0 | Higho________ High_______ Modeirate.
90-100 90-100 70-95 60-80 0. 20-0. 63 0. 14-0. 18 6. 5-7.3 | Moderate___.. High_______| Low.

100 100 85-90 60-75 0.63-2.0 0. 16-0. 20 5. 5-6.0 | Low_________ Moderate___| Moderate.

100 100 90-100 75-95 <0. 20 0. 12-0. 16 4.5-5.5 | Higho________ High_______ High.
95-100 95-100 85-95 50-70 0. 20-0. 63 0. 10-0. 18 4.0-4.5 | Low__._._____ High_______ High.
95-100 95-100 85-95 65-80 0.63-2.0 0. 16-0. 20 5.5-6.0 | Low_________ High_______ Moderate.
95-100 95-100 85-95 70-90 <0. 20 0. 12-0. 16 4.5-5.5 | High_o_______ High_______ High.
80-100 70-90 40-60 10-35 2. 0-6. 3 0. 04-0. 08 4.5-5.0 | Low____.__.___ High_______ High.
95-100 95-100 80-100 40-60 2. 0-6. 3 0. 12-0. 16 5.0-5.5 | Low__._______ Low_______ Moderate.
95-100 95-100 85-100 40-60 0. 63-2. 0 0. 14-0. 18 4.5-5.5 | Low_________ Moderate___| High.
95-100 95-100 80-100 30-50 2. 0-6. 3 0. 04-0. 10 4-5-5.0 | Low______.__ Moderate.__| High.
95-100 95-100 70-85 40-55 2. 0-6. 3 0. 12-0. 16 5.0-5.5 | Low_________ Tow_______ Moderate.
95-100 95-100 85-95 60-75 2. 0-6. 3 0. 14-0. 18 4. 5-5. 5 | Moderate__.__ Moderate.._| Moderate.
95-100 95-100 70-85 40-55 2. 0-6. 3 0. 10-0. 14 4.5-5.0 | Low_________ Moderate___| High.

100 100 85-100 60-80 0. 63-2. 0 0. 16-0. 20 5. 0-5.5 | Low_________ Moderate___| Moderate.
100 100 90-100 75-95 0. 20 0. 12-0. 16 4.0-5.0 | Higho________ High. __.___| High.
80-100 80-100 60-75 30-50 0. 63-2. 0 0. 12-0. 16 5. 5-6.0 | Low_________ Moderate___| Moderate.

80-100 80-100 65-80 50-70 0.63-2.0 0. 14-0. 18 4. 5-5. 5 | Moderate._.__ High_______ High.
80-100 80-100 60-75 20-40 20. 63-2. 0 0. 08-0. 14 4.5-50 ] Low___.__.___ High___.___ High.
100 100 80-95 50-70 0. 63-2. 0 0. 14-0. 18 5.5-6.0 | Low_________ Moderate._ .| Moderate.
100 100 80-95 70-90 0. 63-2. 0 0. 12-0. 16 4. 5~6. 0 | Moderate.____ High_______ Moderate.
100 100 90-100 65-80 0.63-2.0 0. 16-0. 20 4.5-5.5 | Low______._. Moderate.__| THigh.
100 100 90-100 70--90 0. 06-0. 20 0. 12-0. 16 4.5-5.5 | Higho._______ High ______| High,
100 100 70-95 50-70 0. 20-0. 63 0. 12-0. 18 4. 5~5.0 | Moderate_____| High__.____} High.
80-100 80-100 | = 70-90 55-80 0.63-2. 0 0. 18-0. 22 4.0-5.0 | Low_________ High_._____ High.
250-65 45-60 40-55 25-50 0.63-2. 0 0. 08-0. 12 4.0-5.0 | Low.________ High_______ High.
90-100 90-100 80-90 60-80 0. 63-2. 0 0. 16-0. 20 5.0-5.5 | Low____..___ High_______ Moderate.
90-100 90-100 80-90 60-80 0. 20-0. 63 0. 16-0. 22 5 0-5.5] Low_________ High._____. Moderate.
85-100 70-100 60-90 35-50 2.0-6.3 0. 08-0. 14 50-5.5 | Low.____._._ High_______ Moderate.
100 100 90-100 20-40 2. 0-6. 3 0.12-0. 14 4.5-6.0 | Low_________ Low_______ Moderate.
100 100 90-100 40-60 2.0-6. 3 0. 12-0. 16 4.5-5.5 | Low_________ Low______. High.
100 95-100 90-100 10-30 2. 0-6. 3 0.12-0. 14 4. 5-5.0 | Low_________ Low_______ High.
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TABLE 4.—Estimated soil properties

Depth to— Classification
Depth
Soil series and map symbols from
Seasonal surface
Bedrock high water USDA texture Unified AASHO
table
Feet Feet Inches
Wickham: WmA, WmB, WmC2__._._ — Fine sandy loam_._.____.| SM A-2, A-4
8-43 | Sandy clay loam, clay SC, CL A-6
loam.
43-90 | Sand and gravel_________ GW-GM, A-1, A-2
GM
Wickham, thin solum variant: >5 >5 0-19 | Sandy loam, loamy sand. | SM A-2
WnA, WnB, WnC. 19-30 | Sandy clay loam___._____ SC A-2, A-6
30-72 | Sand and gravel.________ GW-GM, A-1, A-2
: GM
Woodstown: WoA, WoB__._...__.__ : >5 114-2% 0-9 Fine sandy loam________ SM A4
9-40 | Sandy clay loam.________ SC, CL A-6
40-96 | Fine sandy loam, sandy SM, 8C, CL A-4, A6
clay loam.
Worsham: Wy .. >5 0-1 0-11 | Loam, sandy loam.____.___ SM, ML A-2, A4
11-50 | Clay, sandy clay, heavy | CL, CH A-7
clay loam.
50-92 | Loam, sandy clay loam__.| SM, 8C, CL | A-4, A-6
Zion, deep variant:  ZIB, ZIC2______ 4-6 >4 0-7 | Loam__ o oo ______ ML-CL A-4
7-22 | Clay loam, clay._______. CL, CH A-6, A-7
22-64 | Loam, silt loam_________ ML, CL A4

1 Perched water table.

TasLE 5.—FEstimated engineering

[Not included in this table, because their properties are too variable to estimate, are the land types Cut and fill land (Cw), Fresh water
steep land (StE), and Tidal marsh (Tm). An asterisk in the first column indicates that at least one mapping unit of this series is made
necessary to follow carefully the instructions for referring to the scries that appear in the first column of this table]

Soil features affecting engineering

Suitability as source of —
practices for—

Soil series and map symbols
Topsoil Sand and gravel Road fill Highway location Winter grading

Alluvial land, sandy and gravelly: Poor: coarse- Good: few Fair: A-1, Seasonal high Good trafficability_
textured fines. A-2 material, water table;
material. poorly sorted flooding hazard

in places. in places.

Alluvial land, wet: Ae___-_________ Poor: seasonal | Generally Fair: A-2, Seasonal high Poor trafficahility;
high water unsuitable, A-4, material. water table; seasonal high
table. but fair in flooding hazard. water table;

places. flooding hazard.

Altavista: AfA, AfB, AfC2_________ TFair: upper 12 | Generally poor | Fair: A-4, Seasonal high Fair trafficability,

inches. because of A-6 material, water table. seasonal high
excessive A-2, A4 water table.
fines, but fair below depth
in places. of 5 feet.
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Percentage passing sieve— Corrosivity
Available
Permeability moisture Reaction Shrink-swell

N.4 No. 10 No. 40 No. 200 capacity potential Uncoated Concrete
(4.7 (2.0 (0.42 (0.074 steel

mm.) mm.) mm.) mm.)

Inches per hour Inches per inch pH
of 8ot

90-100 90-100 60-75 30-50 2. 0-6. 3 0.12-0. 16 5.0-5.5 | Low_________ Low____._._ Moderate.
90-100 90-100 75-90 40-60 0.63-2.0 0. 14-0. 18 5.0-6. 0 | Moderate_____ Moderate_._| Moderate.
35-70 30-65 20-45 5-15 >6.3 0. 04-0. 08 5.56.0! Low._._______ Low_____._ Moderate.
85-100 85-95 40-60 20-35 2. 0-6. 3 0. 08-0. 14 5 0-5.5 1 Low_________ Low.______ Moderate.
85-100 85-95 70-80 30-50 2. 0-6. 3 0. 10-0. 16 5.0-5.5 | Low_________ Low_____.._ Moderate.
35-70 30-65 20-45 5-15 6.3 0. 04-0. 08 5.0-5.5 | Low_________ Low_._____ Moderate.
90-100 90-100 60-75 35-50 2. 0-6. 3 0.12-0. 16 6.0-6.5 | Low____._____ Low._____.. Low.
90-100 90-100 70-85 35-55 0.63-2.0 0. 14-0. 18 4.5-6.0 | Low_________ Moderate___; Moderate.
90-100 90-100 70-85 35-55 0.63-2.0 | 0.12-0.16 4.55.0 | Low_.___.____. High__.____ High.
90-100 90-100 60-80 30-60 0.63-2.0 0. 12-0. 16 5.5-6.5 1| Low_.__.___.__ High_....._ High.
90-100 90-100 85-95 50-80 0. 06-0. 63 0. 12-0. 16 5.0-5.5 | High_o______ High___.___ High.
90-100 90-100 60-75 35-60 0.63-2. 0 0.12-0. 16 5.0-5. 5 | Moderate___._| High_______ High.
90-100 90-100 75-90 55-70 0.63-2. 0 0.14-0. 18 6.0-6.5 | Low_.________ Moderate.._| Low.
90-100 90-100 80-95 60-80 0. 20-0. 63 0.12-0. 14 5. 5-6.0 | Higho______._ High______. Low.
90-100 90-100 75-90 60-75 0. 20-0. 63 0. 14-0. 18 6.0-7.5 | Low_.________ Moderate_..| Low.

2 Most of the material retained is more than 3 inches in diameter.

interpretaiions of the soils

swamp (Fs), Sand and gravel pits (Sa), Sandy and clayey land, steep, Sassafras and Caroline materials (ScF), Stony rolling land (5tD), Stony
up of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this reason it is

Soil features affecting engineering practices for—Continued

Construction Impoundments

and Agricultural Irrigation Terraces or Waterways
maintenance drainage diversions
of pipelines Reservoir areas Embankments

Seasonal high Permeable Poor stability and | Well drained; Rapid intake Coarse-textured | Coarse-textured
water table; material; compaction; flooding hazard rate; low material; material; low
flooding seepage. poor resistance in places. productivity. unstable fertility.
hazard in to piping; embank-
places. seepage. ments.

Seasonal high Seasonal high Fair stability and | Seasonal high Moderate Susceptible to Seasonal high
water table; water table; compaction; water table intake rate; siltation; water table;
flooding flooding hazard; fair resistance flooding hazard; drainage outlets flooding
hazard. variable to piping. outlets difficult needed. difficult to hazard.

material. to locate. locate.

Seasonal high Seasonal high Fair stability and | Seasonal high Moderate Features Seasonal high
water table. water table; compaction; water table; intake rate. generally water table.

seepage. fair resistance moderate favorable.
to piping. permeability.
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TaBLE 5. —Estimated engineering

Suitability as source of-— Soil features affecting engineering
practices for—
Soil series and map symbols
Topsoil Sand and gravel Road fill Highway location Winter grading
Appling:  AIB, AIC2, AnB, AnC2, Fair: upper 10 | Unsuitable.____ Poor: A-4, Cuts and fills Fair trafficability__

ApC3 inches. A-7 material. needed; deeply
weathered sub-
stratum is
erodible when
exposed.

Ashlar:  AsD, AsE, AsF._ ______..___ Poor: sandy Unsuitable. ____ Good: A4 Cuts and fills Good traficability_
material. material. needed; rock

at depth of 2
to 4 feet.

Atlee:  AtA, AtB_ o _____.. Poor: seasonal | Unsuitable_ ____ Poor: A-6, Seasonal high Poor traffic-
high water A-7 material; water table; ahility; seasonal
table; high silt fragipan. high water
fragipan. content. table; high

silt content.

Augusta:  Au___________._____._.__ Poor: seasonal | Poor: exces- Poor:  A-4, Seasonal high Poor traffic-
high water sive fines, A-6 material, water table. ability; seasonal
table. fair in A-2, A4 high water

places. below depth table.
of 5 feet.
*Aura:  AvB, AvC2, AvD2, AvE?2, | Poor: high Poor: exces- Variable: A-2, | Cuts and flls TFair traflicability . _
AwD, AwE, gravel con- sive fines, A~6 ma- needed; variable
For QGalestown and Sassafras tent. fair in terial; well material in

parts of AwD and AweE, refer places. sorted. substratum;

to Galestown and Sassafras erodible where

series, respectively. exposed.

Bertie: BaA________ ... Poor: scasonal | Unsuitable_____ Poor: A-4, Seasonal high Poor traffic-
high water A-6, A-7 ma- water table; ahility; seasonal
table. terial; high variable high water

silt content. material in table.
substratum.

Bibbh: Bb._ .. ___ Poor: sandy Fair:  exces- Fair:  A-2, Seasonal high Poor traffie-
material; sive fines in A-4 material; water table; ability;
seasonal high places. well sorted flooding seasonal high
table. to poorly hazard. water table;

sorted. flooding
hazard.

Bladen: Bd. . __ . ___.__ Poor: seasonal | Unsuitable.____ Poor: A-4, Seasonal high Very poor
high water A-T7 material; water table; trafficability;
table; plastic clays. ponding; plas- seasonal high
ponding. tie clays. water table;

ponding;
plastic clays.

Bourne: BmA, BmB, BmC2, BoB, Poor: seasonal | Unsuitable_ ____ Poor: A-14, Seasonal high wa- | Poor trafficability;

BoC2. high water A-6 material, ter table; pond- seasonal high
table; fragi- A-T7, A-4 be- ing on level watber table.
pan. low depth of arcas; scepage

5 feet. on fragipan.
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Soil features affecting engineering practices for—Continued

Construction Impoundments
and Agricultural Irrigation Terraces or Waterways

maintenance drainage diversions
of pipelines Reservoir areas Embankments

Generally Generally Fair stability and | Well drained__.__. Moderate Features Erodible on
favorable favorable compaction; intake rate. generally steeper slopes.
conditions. conditions. fair resistance favorable.

to piping.

Rock at depth | Permeable Good stability Well drained to Rapid intake Rock at depth Erodible on
of 2 to 4 material; and compac- excessively rate; steep of 2 to 4 feet; slopes.
feet. seepage; rock tion; poor drained. slopes. steep slopes.

Seasonal high
water table;
fragipan.

Scasonal high
water table.

Steep slopes;
variable
gravel con-
tent.

Seasonal high
water table.

Seasonal high
water table;
flooding
hazard.

Seasonal high
water table;
ponding;
plastic clays;
variable
material in
substratum.

Seasonal high
water table;
fragipan.

at depth of 2
to 4 feet.

resistance to
piping;
seepage.

Seasonal high
water table.

Fair to poor
stability
and compac-
tion; fair
resistance to
piping.

Seasonal high
water table;
seepage in
substratum.

Fair to poor
stability
and compac-
tion: fair
resistance to
piping.

Permeable mate- Fair to poor

rial; variable stability
material in and compac-
substratum; tion; fair
seepage. resistance to
piping.

Seasonal high
water table;
seepage in
substratum.

Fair stability
and compac-
tion; fair
resistance to
piping.

Seasonal high
water table;

Fair to poor
stability

permeable and compac-
material; tion; poor
seepage. resistance to

Seasonal high
water table;
seepage in
substratum.,

Fair to poor
stability and
compaction;
good resist-
ance to piping.

Seasonal high
water table.

Fair to good sta-
bility and com-
paction; fair
resistance to
piping.

piping; secepage.

Seasonal high
water table;
fragipan; slow
permeability.

Seasonal high
water table;
moderate
permeability.

Well drained..___.

Seasonal high
water table;
outlet diffi-
cult to locate;
moderate
permeability.

Seasonal high
water table;
flooding
hazard; out-
lets difficult to
locate.

Seasonal high
water table;
ponding; out-
lets difficult
to locate;
slow per-
meability.

Seasonal high
water table;
fragipan; slow
to very slow
permeability.

Slow intake
rate; fragi-
pan.

Moderate
intake rate;
drainage
needed.

Moderate
intake rate;

steep slopes.

Moderate
intake rate;
drainage
needed.

Low produc-
tivity;
drainage
needed.

Slow intake

rate; drain- -

age needed.

Moderate intake

rate; fragi-
pan.

Fragipan;
unstable
embank-
ments.

Seasonal high
water table;
nearly level.

Fair to poor
stability;
high gravel
content;
steep slopes.

Seasonal high
water table.

Seasonal high
water table;
flooding
hazard.

Seasonal high
water table;
nearly level;
clayey
subsoil.

Fair stability;

fragipan; sus-
ceptible to
siltation.

Seasonal high
water table;
fragipan;
erodible.

Seasonal high
water table.

IHigh gravel
content; erod-
ible on
steeper slopes.

Seasonal high
water table.

Seasonal high
water table;
flooding
hazard.

Seasonal high
water table;
clayey
subsoil.

Seasonal high
water table;
fragipan;
erodible on
slopes.
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TasLE 5.—Estimated engineering

Soil series and map symbols

Suitability as source of-—

Soil features affecting engineering
practices for—

Topsoil Sand and gravel Road fill Highway location Winter grading
Bourne, gravelly subsoil variant: Poor: seasonal | Unsuitable. .. __ Fair:  A-2, Seasonal high Poor trafficability;
BnB, BnC2. high water A-4, A-6 water table; seasonal high
table; fragi- material. seepage on water table.
pan. fragipan.
Bremo: BrD, BrE_.______________. Fair: upper Unsuitable. - ___ Poor: A-4, Cuts and fills Fair trafficability_.
10 inches. A~6 material; needed; rock at
coarse frag- depth of 3 to 6
ments in- feet; erodible
crease with where exposed.
depth.
*Caroline: CaB2, CaC2, CaD2, Fair: upper 10 | Unsuitable_ ____ Poor: A-7 Erodible where Poor trafficability;
CcC3, CcD3, CdD, CdE. inches gravel material. exposed; plastic plastic.
For Sassafras part of CdD and in places. clays in sub-
CdE, refer to Sassafras series. stratum.
Cartecay: Ceoo__ o ____________ Poor to fair: Poor: limited Good: A-2, Seasonal high Poor trafficability;
coarse ma- quantity; fair A~4 mate- water table; seasonal high

Cecil: CfB2, CfC2, CgB2, ChC3____.

Colfax: CIB_ .

Colfax, gravelly subsoil variant: CmB.

Congaree: Cn.oovooo oo
Craven: CrA, CrB________________
Cullen: CuB2, CuC2, CvC3__.___ -

terial.

Fair: upper
10 inches.

Poor: seasonal
high water
table; fragi-
pan.

Poor: sandy
material;
fragipan.

Good: upper
30 inches.

Fair: upper
10 inches.

Good: upper
10 inches.

in places.

Unsuitable_ ____

Unsuitable_ . ___

Unsuitable_ . _ _..

Unsuitable:
fair in
places.

Unsuitable_____

Unsuitable. ____

rial; well
drained to
poorly sorted.

Poor: A4,
A-6, A-7

material.

Poor: A-4,
A-6 ma-
terial.

Fair to poor:
A-2, A4,
A-6 material.

Fair to poor:
A-4, A-6
material.

Poor: A-6,
A-7 material;
plastic clays.

Poor: A-4,
A-6, A-7
material;
sticky and
plastic clays.

water table;

flooding hazard.
flooding hazard.

Deeply weathered | Fair trafficability_.
substratum;
erodible where

exposed.

Seasonal high
water table;
seepage on
fragipan.

Poor trafficability;
seasonal high
water table.

Poor trafficabil-
ity; seasonal
high water
table.

Seasonal high
water table;
fragipan.

Fair traffic-
ahility; flooding
hazard.

Flooding hazard;
variable mate-
rial in sub-
stratum.

Poor traffic-
ability; sea-
sonal high
water table;
plastic clay.

Seasonal high
water table;
plastic clays.

Cuts and fills
needed; sticky
and plastic
clays; erodible
where exposed.

Poor traffic-
ability; sticky
and plastic
clay.
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Soil features affecting engineering practices for—Continued

Construction
and
maintenance
of pipelines

Impoundments

Reservoir areas IEmbankments

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Seasonal high
water table;
fragipan.

Steep slopes;
rock at depth
of 3 to 6 feet.

Plastic clays in
substratum.

Seasonal high
water table;
flooding
hazard.

Generally fa-
vorable con-
tions.

Seasonal high
water table;
fragipan.

Seasonal high
water table;
fragipan.

Flooding hazard.

Seasonal high
water table;
plastic clay.

Sticky and
plastic clay,

Seasonal high
water table.

Fair stability and
compaction;
fair resistance to
piping; gravel.

Permeable mate-
rial; seepage
in substratum;
rock at depth
of 3 to 6 feet.

Fair stability;
fair to good
compaction;
fair resistance
to piping.

Features generally
favorable.

Fair stability and
compaction;
fair resistance to
piping.

Permeable mate-
rial; seepage.

Fair stability and
compaction;
poor resistance
to piping;
seepage.

Generally favor-
able conditions.

Fair stability and
compaction;
fair resistance
to piping.

Seasonal high
water table.

Fair to poor sta-
bility; fair
compaction;
fair resistance
to piping.

Seasonal high
water table;
seepage in
substratum.

Fair stability
and compac-
tion; fair to
poor resist-
ance to piping.

Pervious sub- Fair to poor

stratum; stability and
flooding compaction;
hazard. poor resist-

ance to piping.

Seasonal high
water table.

Fair to poor
stability and
compaction;
good resist-
ance to piping;
high volume
change.

Permeable sub-
stratum; seep-
age losses.

Fair to poor
stability and
compaction;
fair to good
resistance to
piping.

Seasonal high
water table;
fragipan; slow
to very slow
permeability.

Somewhat exces-
sively drained.

Well drained______

Seasonal high
water table;
flooding haz-
ard; outlets
difficult to
locate.

Well drained______

Seasonal high
water table;
fragipan; slow
to very slow
permeability.

Seasonal high
water table;
fragipan;
slow to very
slow permeabil-
ity.

Well drained;
flooding
hazard.

Seasonal high
water table;
slow perme-
abhility.

Well drained______

Moderate in-
take rate;
fragipan.

Steep slopes. _ ...

Slow intake
rate.

Low productiv-
ity; drainage
needed.

Moderate in-
take rate.

Moderate in-
take rate;
fragipan.

Moderate in-
take rate;
fragipan.

Features gen-
erally favor-
able.

Slow intake

rate.

Moderate in-
take rate.

Fair stability;
fragipan; sus-
ceptible to
siltation.

Rock at depth
of 3 to 6 feet;
steep slopes.

Fair stability;
clayey subsoil.

Flooding haz-
ard; suscep-
tible to
siltation.

Generally favor-
ahle condi-
tions.

Fair to poor
stability;
fragipan.

Fair stability;
fragipan.

Features gen-
erally
favorable.

Clayey subsoil .

Features gen-
erally favor-
able.

Seasonal high
water table; -
fragipan;
erodible on
slopes.

Rock at depth
of 3 to 6 feet;
erodible on
slopes.

Erodible on
slopes.

Seasonal high
water table.

Erodible on
slopes.

Seasonal high
water table;
fragipan;
erodible.

Seasonal high
water table;
fragipan;
erodible.

Features gen-
erally
favorable.

Seasonal high
water table;
clayey sub-
soil.

Clayey subsoil;
erodible.
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Soil series and map symbols

Suitability as source of—

Soil features affecting engineering
practices for—

Topsoil Sand and gravel Road fill Highway location Winter grading
Dogue: DoA, DoB__ .- Good: upper Poor:  exces- Poor: A4, Seasonal high Poor traffic-
10 inches. sive fines; A-7 mate- water table; ability; seasonal
fair in places. rial; A—4, plastic elays. high water

Elbert, thin solum variant: Eb__.___

Elioak: EIB2, EIC2, EmC3___.._._

Fairfax: FaBo oo

Fallsington: Fdoo oo~

*Galestown: GsD, GsE, GsF_____.__
For Sassafras part of all these
units, refer to Sassafras series.

Tuka: lUe oo eeeae

Kempsville: KeA, KeB, KfB, KfC2,
KfD2.

Lignum: LgA, LgBocooooo -

Manor: MaD, MaE_ oo o.__

Poor: seasonal
high water
table;
ponding.

Fair: upper 8
inches.

Fair: upper 8
inches.

Poor: seasonal
high water
table.

Poor: sandy
material.

Fair: sandy
material in
places.

Fair: upper
10 inches;
sandy ma-
terial in
places.

Fair: upper
10 inches;
seasonal high
water table.

Fair: upper
8 inches.

Unsuitable__ ...

Unsuitable. __ ..

Unsuitable___ ..

Unsuitable:
fair in places.

Fair to poor for
sand: ex-
cessive fines;
fair in places
for gravel.

Fair in places
for sand:
unsuitable
for gravel.

Fair in places
for sand:
unsuitable for
gravel.

Unsuitable. - .-

Unsuitable. .- .

A-6 below
depth of &
feet.

Poor: A-7
material;
very plastic
clays.

Poor: A-4,
A~T7 material;
high silt con-
tent; plastic
clays.

Poor: A-6,
A-7 material;
high silt con-
tent below
depth of 2
feet.

Poor: A-4,
A-6, A7
material.

Fair: A-2,
A—~4 material.

Tair: A-4
material;
often poorly
sorted.

Fair: A-4,
A-6 materi-
al; A-2, A-4
below depth
of 4 feet.

Poor: A-6,
A-7 material;
high silt
content.

Poor: A-7
material;
high silt
content;
micaceous.

Seasonal high
water table;
very plastic
clay; ponding.

High silt content;
deeply weath-
ered micaceous
substratum;
plastic clays.

In places mica-
ceous substra-
tum has high
silt content.

Seasonal high
water table;
variable ma-
terial in sub-
stratum.

Cuts and fills
needed; varia-
ble material in
substratum;
unstable on
slopes.

Seasonal high
water table;
variable materi-
al in substra-
tum.

Erodible on cut
slopes.

Seasonal high
water table;
plastic clays;
high silt
content.

High silt content;
deeply
weathered
micaceous sub-
stratum.

table.

Very poor
trafficability;
seasonal high
water table;
ponding; very
plastic clay.

Fair to poor traf-
ficability; plas-
tic clays; high
silt content.

Fair traflicability__

Poor trafficability;
seasonal high
water table.

Good trafficability-

Fair trafficability;
seasonal high
water table.

Fair to good
trafficability.

Poor trafficability;
seasonal high
water table.

Fair trafficability ;
high silt
content.
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Soil features affecting engineering practices for—Continued

Construction
and
maintenance
of pipelines

Impoundments

Reservoir areas Embankments

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Seasonal high
water table;
plastic clays;
variable
material in
substratum.

Seasonal high
water table;
very plastic

clay; ponding.

Features gener-
ally favora-
ble.

Features gener-
ally favora-
ble.

Seasonal high
water table.

Variable ma-
terial in sub-
stratum; un-
stable on
slopes; steep
slopes.

Seasonal high
water table;
variable ma-
terial in sub-
stratum.

Features gener-
ally favora-
ble.

Scasonal high
water table;
plastic clays.

Features
generally
favorable.

Seasonal high
water table;
permeable sub-
stratum; seep-
age.

Fair to poor
stability and
compaction;
good resist-
ance to piping.

Seasonal high
water table.

Poor stability and
compaction;
fair resistance
to piping; high
volume change.

Fair to poor sta-
bility and com-
paction; fair
resistance to
piping.

Permeable sub-
stratum;
seepage.

Permeable sub-
stratum;
seepage.

Fair to poor sta-
bility and com-
paction; good
resistance to
piping.

Seasonal high
water table;
permeable ma-
terial; seepage.

Fair to poor sta-
bility and com-
paction; fair
to poor resist-
ance to piping.

Poor stability
and compac-
tion; poor re-
sistance to
piping; seep-
age.

Permeable ma-
terial; seepage.

Fair stability and
compaction;
fair to poor re-
sistance to
piping; seepage.

Seasonal high
water table;
permeable ma-
terial; seepage.

Fair stability and
compaction;
poor resistance
to piping;
seepage.

Permeable ma-
terial; seepage.

Seasonal high
water table;

Poor stability
and compac-

seepage losses tion; fair
in substratum. resistance to
piping.

Poor stability
and compac-
tion; poor
resistance to
piping.

Permeable mate-
rial; seepage.

Seasonal high
water table;
moderately
slow perme-
ability.

Seasonal high
water table;
very slow
permeability;
ponding.

Well drained..____

Well drained___.__

Seasonal high
water table;
moderately
slow permea-
bility; outlet
difficult to lo-
cate.

Somewhat ex-
cessively
drained.

Seasonal high
water table;
moderate per-
meability.

Well drained._____

Seasonal high
water table;
moderately
slow perme-
ability.

Well drained to
somewhat
excessively
drained.

Slow intake
rate.

Slow intake
rate; drain-
age needed.

Moderate in-
take rate.

Moderate in-
take rate.

Slow intake
rate; drain-
age needed.

Rapid intake
rate; steep
slopes.

Features gener-
ally favora-
ble.

Features gener-
ally favora-
ble.

Slow intake
rate.

Steep slopes_ ___

Features gen-
erally favor-
able.

Seasonal high
water table;
clayey sub-
soil.

Features gener-
ally favora-
ble.

Features gener-
ally favora-
ble.

Seasonal high
water table;
nearly level.

Sandy material;
steep slopes.

Susceptible to
siltation.

Features gener-
ally favora-
ble.

Seasonal high
water table;
clayey sub-
soil; sus-
ceptible to
siltation.

Steep slopes____

Seasonal high
water table.

Seasonal high
water table;
clayey sub-
soil; erodible.

Erodible on
slopes.

Features gener-
ally favora-
ble.

Seasonal high
water table.

Erodible; un-
stable on
slopes.

Seasonal high
water table.

Erodible on
slopes.

Seasonal high
water table;
clayey sub-
soil; erodible.

Unstable on
slopes;
erodible.
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TasLE 5.—Estimated engineering
Suitability as source of— Soil features affecting engineering
practices for—
Soil series and map symbols
Topsoil Sand and gravel Road fill ITighway location Winter grading

Marr: MdB, MdC2, MdD2, MdE2.__| Fair: upper Unsuitable: Fair to poor: Very poorly Good trafficability.

12 inches. poorly sorted; A-4, A-6 sorted mate-
excessive material; rials; unstable
fines; fair in very poorly on slopes.
places. sorted.

Meadowville: Me_ oo -- Fair to good: Unsuitable_ __ .- Poor: A-4, Seasonal high Poor trafficability;
upper 30 A~T material; water table; seasonal high
inches. high silt high silt water table.

content. content;
variable mate-
rial in sub-
stratum.

Mecklenburg: MkB2, MkC2, MIC3__| Fair to good: Unsuitable. .- .- Poor:  A-4, Erodible where Fair traflicability__
upper 8§ A-7 mate- exposed.
inches. rial.

Nason: NaB, NaC2, NeC3_____--.. Fair: upper 8 | Unsuitable..__. Poor: A-4, High silt con- Fair trafficability;
inches; some A-7 mate- tent; deeply high silt con-
coarse frag- rial; high weathered tent.
ments. silt content. micaceous sub-

stratum.

Orange: OrA,OrB,OrC2 . _-- Fair to poor: Unsuitable_ . _ - Poor: A-T7 Seasonal high Poor traflic-
upper 12 material; water table; ability; seasonal
inches. very plastic very plastic high water

clays. clays; rock at table; very
depth of 4 to 6 plastic clays.
fect.

Pooler, thin solum variant:  Po___.__ Tair: upper 10 | Unsuitable....__} Poor: A4, Seasonal high Poor trafficability;
inches; A-7 material; water table; seasonal high
seasonal high plastic clays. plastic clays. water table;
water table. plastic clays.

Roanoke: RO cococammi oo Poor: seasonal | Unsuitable: Poor: A-7 Seasonal high Poor trafficability;
high water fair locally. material; water table; seasonal high
table. plastic clays. plastic clays; water table;

variable plastic clays;
material in ponding.
substratum;
ponding.
Sassafras: SfA, SfB, SfC2, SfD2, Fair: upper 10 | Fair in places Fair: A-4, Features generally | Fair to good
STE2. inches; sandy for sand; A-6 material; favorable. trafficability.
materials in unsuitable for A-2, A-4
places. gravel. below depth
of 4 feet.

State: SN o o meeemm e Fair to good: Unsuitable___ .. Fair:  A-4, Variable material | Fair trafficability-.
upper 30 A-6, A-7 in substratum.
inches. material.

Susquehanna: SuC___ .- Fair: upper 8 | Unsuitable.._.._ Poor: A-T7 Seasonal high Poor trafficability;
inches. material; water table; seasonal high

plastic clays. plastic clays; water; plastic
aquifers in clays.
substratum.
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Soil features affecting engineering practices for—Continued

Construction
and
maintenance
of pipelines

Impoundments

Reservoir arcas

Embankments

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Unstable on
slopes; steep
slopes.

Secasonal high
water table.

Features
generally
favorable.

Features
generally
favorable.

Seasonal high
water table;
very plastic
clays; rock at
denth of 4 to
6 feet.

Seasonal high
water table;
plastic clays.

Seasonal high
water table;
plastic clays;
ponding.

Features
generally
favorable.

Features
generally
favorable.

Seasonal high
water table;
plastic clays;
aquifers in
substratum.

Permeable mate-
rial; seepage.

Permeable mate-
rial; seepage.

Features generally
favorable.

Permeable sub-
stratum; seep-
age.

Seasonal high
water table;
rock at depth
of 4 to 6 feet.

Seasonal high
water table.

Seasonal high
water table;
permeable in
substratum;
seepage.

Permeable
material;
seepage.

Permeable
material;
seepage.

Seasonal high
water table;
aquifers in
substratum.

460—460—T74——7

Fair stability
and com-
paction; good
resistance to
piping; seepage.

Fair stability
and compac-
tion; fair
resistance to
piping.

Fair stability
and compac-
tion; fair resist-
ance to piping;
high volume
change.

Poor stability
and compac-
tion; poor
resistance to
piping.

Poor stability
and compaction;
good resistance
to piping; high
volume change.

Fair to poor
stability and
compaction;
good resistance
to piping; high
volume change.

Fair to poor
stability and
compaction;
good resistance
to piping; high
volume change.

Fair stability and
compaction;
fair resistance
to piping;
seepage.

Fair stability 'and
compaction;
good, resistance
to piping.

Poor stability and
compaction;
good resistance
to piping; high
volume change.

Well drained .__...

Seasonal high
water table;
moderate per-
meability.

Well drained._____

Well drained.___..

Seasonal high
water table;
slow perme-
ability.

Seasonal high
water table; slow
permeability.

Secasonal high
water table; slow
permeahility;
outlets difficult
to locate.

Well drained_.____

Well drained--_. ..

Seasonal high
water table;
very slow
permeability.

Steep slopes-___

Moderate in-
take rate.

Slow intake
rate.

Moderate in-
take rate.

Slow intake rate_

Slow intake rate;
drainage
needed.

Slow intake rate;
drainage
needed.

Features
generally
favorable;
some steep
slopes.

Features
generally
favorable.

Slow intake rate.

Fair to poor
stability;
sandy sub-
stratum;
steep slopes.

Suseeptible to
siltation.

Clayey subsoil.

Generally favor-
able con-
ditions.

Poor stability;
clayey sub-
soil.

Seasonal high
water table;
clayey subsoil.

Seasonal high
water table;
nearly level;
clayey subsoil.

Features
generally
favorable;
some steep
slopes.

Susceptible to
siltation.

Clayey subsoil___

Unstable on
slopes;
erodible.

Seasonal high
water table;
erodible.

Erodible on
slopes.

Erodible on
slopes.

Seasonal high
water table;
clayey subsoil;
erodible.

Seasonal high
water table;
clayey subsoil;
erodible.

Seasonal high
water table;
clayey subsoil;
erodible.

Erodible on
slopes.

Features
generally
favorable.

Seasonal high
water table;
clayey subsoil;
unstable on
slopes; erodible;
seepage.
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Tasre 5.—Estimated engineering

Soil series and map symbols

Suitability as source of —

Soil features affecting engineering
practices for—

Topsoil Sand and gravel Road fill Highway location Winter grading

Tetotum: TeA, TeB, TeC2____.___- Fair: upper 10 | Unsuitable: Fair: A4, Seasonal high Poor trafficability;
inches. fair in places A-6 material. water table; seasonal high

below depth variable mate- water table.
of 4 feet. rial in substra-
tum.

Turbeville:  TuA, TuB, TuC2.______ Good: upper Unsuitable. .- .. Poor: A-4, Erodible when ex- | Fair trafficability_ .
12 inches. A-7 material. posed; well

drained.

Wahee: Wa - oo oo Poor: seasonal | Unsuitable.____ Poor:  A-6, Seasonal high Poor trafficability;
high water A~7 material; water table; seasonal high
table, plastic clays. plastic clays; water table;

variable mate- plastic clays.
rial in sub-
stratum.
Watt, gray surface variant: WgD, | Poor: acid; Unsuitable_ .. _. Poor: A-4 High silt content; | Fair trafficability.__
WéE i coarse frag- material; high rock at depth
ments. silt content; of 14 to 3 feet.
coarse frag-
ments.
Wehadkee: "Wh - - o oo Poor: seasonal | Unsuitable: Fair to poor: Seasonal high Poor trafficability;

Westphalin:  WIB, WID2, WIE2.____
Wickham: WmA, WmB, WmC2...__

Wickham, thin solum variant:
WnA, WnB, WnC.

WoA, WoB oo ____

Woodstown:

Worsham: Wre e oo maaeaan .

high water
table.

Poor: sandy
material.
Good: upper
12 inches.
Poor: sandy
material.
Fair: upper

10 inches;
seasonal high
water table.

Poor: seasonal
high water
table.

fair in places
below depth
of 3 to 4 feet.

Unsuitable_...__

Good: below
depth of 4
feet.

Unsuitable:
fair locally.

Unsuitable. - - ..

A-4, A=6

material.

Fair:  A-2,
A-4 material;
very poorly
sorted.

Fair to good:
A-2, A-4, A-6
material; A-2,
A—4 below
depth of 4
feet.

Fair:  A-2,
A-4, A-6
material;
A-2 below
depth of 3
feet.

Fair: A-4,
A-6 material;
A—4 below
depth of 4
feet.

Poor:  A-6,
A-T7 material.

water table;
flooding hazard.

Unstable on slopes;
erodible.

Well drained;
crodible on cut
slopes.

Well drained;
erodible on cut
slopes.

Seasonal high
water table;
seepage from
higher areas.

Scasonal high
water table;
seepage from
higher arcas;
plastic
material.

seasonal high
water table;
flooding hazard.

Good trafficability.

Fair to good
trafficability.

Good traffic-
ability.

Poor trafficability;
seasonal high
water table.

Poor trafficability;
seasonal high
water table.
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Soil features affecting engineering practices for—Continued

Construction
and

maintenance

of pipelines

Impoundments

Reservoir arcas Embankments

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Seasonal high
water table;
variable ma-
terial in
substratum,

Features gen-
erally favor-~
able.

Seasonal high
water table;
plastic clays;
variable ma-
terial in sub-
stratum.

Rock at depth
of 1}5 to 3
feet.

Seasonal high
water table;
flooding
hazard.

Unstable on
slopes; steep
slopes.

Features gen-
erally favor-
able.

Features
generally
favorable.

Seasonal high
water table;
variable
material in
substratum.,

Seasonal high
water table;
seepage from
higher areas;
plastic
material.

Seasonal high
water table;
permeable ma-
terial in sub-
stratum; seepage.

Fair stability and
compaction;
good resistance
to piping.

Features generally

Fair to good sta-
favorable.

bility and com-
paction; good
resistance to
piping.

Fair to poor sta-
bility and com-
paction; good
resistance to
piping; high
volume change.

Seasonal high
water table.

Rock at depth of

Poor stability and
1% to 3 feet.

compaction;
poor resistance
to piping.

Seasonal high
water table;
flooding hazard;
seepage in sub-
stratum,

Fair to poor sta-
bility; fair com-
paction; fair
resistance to
piping.

Permeable mate-
rial; seepage.

Fair stability and
compaction;
poor resistance
to piping.

Permeable mate-
rial; scepage.

Good stability and
compaction;
good resistance
to piping;
seepage.

Permeable ma-
terial; seepage.

Fair stability and
compaction;
good resistance
to piping;
seepage.

Seasonal high
water table;
permeable
material;
seepage.

Fair stability and
compaction;
fair resistance
to piping.

Seasonal high
water table.

Fair to poor
stability and
compaction;
good resistance
to piping;
high volume
change.

Seasonal high
water table;
moderate per-
meability.

Well drained______

Seasonal high
water table;
slow perme-
ability.

Somewhat exces-
sively drained.

Seasonal high
water table;
flooding hazard;
outlet location
difficult.

Well drained

Well drained

Well drained._.___

Seasonal high
water table;
moderate
permeability.

Seasonal high
water table;
slow perme-
ability.

Features gen-
crally favor-
able.

Moderate in-
take rate.

Slow intake
rate; drainage
needed.

Steep slopes;
low produc-
tivity.

Drainage

needed.

Rapid intake;

steep slopes.

Features gener-

ally favorable,

Rapid intake
rate.

Moderate
intake rate.

Slow intake
rate; drain-
age necded.

Features gen-
erally favor-
able.

Features gen-
crally favor-
able.

Seasonal high
water table;
nearly level;
clayey sub-
soil.

Rock at depth
of 1}4 to 3
feet.

Seasonal high
water table;
flooding haz-
ard; nearly
level; sus-
ceptible to
siltation.

Sandy material;
steep slopes.

Features gener-
ally favorable.

Coarse ma-
terial below
depth of 3
feet.

Features
generally
favorable.

Seasonal high
water table;
clayey
subsoil.

Seasonal high
water table.

Features gen-
erally favor-
able.

Seasonal high
water table;
clayey sub-
soil.

Rock at depth
of 1% to 3
feet; erodible
on slopes.

Seasonal high
water table;
flooding haz-
ard.

Erodible on
slopes.

Features gen-
erally favor-
able.

Coarse ma-
terial below
depth of 3
feet.

Features
favorable.

Seasonal high
water table;
clayey
subsoil.
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SOIL SURVEY

TaBLE 5.—Fstimated engineering

Suitability as source of——

Soil features affecting engineering
practices for—

Soil series and map symbols

Topsoil Sand and gravel Road fill Highway location Winter grading
Zion, decp variant: ZIB, ZIC2_______ Fair: upper Unsuitable. .. .. Poor:  A-6, Plastic materials; | Fair trafficability._
. 8 inches. A-7 material; rock at depth

plastic clay.

of 4 to 6 feet;
erodible where
exposed.

TABLE 6.—IIngineering

[Tests performed by Virginia Department of Highways under a cooperative agreement with the U.S. Department of Commerce, Bureau of

samples were taken

) Mechanieal analysis 2
Moisture density !
Soil name and location Virginia Depth Percentage passing sicve—
report No.
Maximum | Optimum No. 4
dry moisture 1 in. 3 in. % in. (4.7 mm.)
density
. X Pounds per
Appling fine sandy loam: _ Tnches cubic feet Percent

10 yards east of Route 654, 0.5 | SO-50521 0-9 117 2 100 100 100 100
mile south of Route 635 (modal | S0O-50522 16-28 100 23 e 100
profile). S0-50523 46—-64 102 20 | L 100

Ashlar fine sandy loam: ,

100 yards south of Route 663, 1 mile | SO-50539 0-5 117 15 | . 100 99 98
southwest of Route 665 (modal | SO-50540 9-18 132 12 || _____ 100
profile).

Aura gravelly fine sandy loam:

200 vyards north of restaurant, 50 | SO-50547 4-12 123 11 597 93 75 66
yards west of U.S. Highway No. 1 | 80-50548 18-28 105 20 598 94 89 86
(modal profile). S0-50549 42-84 114 15 | .. 100 97 96

Caroline fine sandy loam: )

20 yards west of Route 603, 300 | S0-50524 4-9 124 10 | ’
yards south of Route 218 (modal | S0-50525 13-22 110 18 | e
protile). S0-50526 35-65 107 18 | | 100

Blioak silt loam:

200 vards east of Route 612, 1.5 | SO-50527 3-8 112 15 | . 100 99 98
miles south of Route 616 (modal | SO-50528 13-27 100 24 100 99 98 97
profile). S0-50529 49-98 100 22 || 100

Lignum silt loam:

200 yards west, 500 yards southwest | SO-50536 0-10 103 20 || 100
of junction of Routes 616 and 627 | SO-50537 16-33 96 25 | e
(modal profile). S0-50538 39-104 111 6 | ____ 100 100 99

Manor silt loam: S .

200 yards south of Route 615, 0.25 | SO-50541 0-4 101 22 | 100 98 97
mile southwest of Route 614 | SO-50542 8-23 98 23 | 100 99 99
(modal profile). S0-50543 | 23-60 105 18 100 96 91 89

Sce footnotes at end of table,
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wmterpretations of the soils—Continued

Soil features affecting engineering practices for—Continued
Construction Impoundments
and Agricultural Trrigation Terraces or Waterways
maintenance drainage diversions
of pipelines Reservoir areas Embankments
Plastic ma- Permeable sub- Fair to poor Well drained______ Slow intake Fair stability; Rock at depth
terials; rock stratum; seep- stability; fair rate. rock at depth of 4t0 6
at depth of age; rock at compaction; of 4 to 6 feet. feet; erodible
4 to 6 feet. depth of 4 to fair resistance on slopes.
6 feet. to piping; high
volume change.

test data

Public Roads (BPR), in accordance with standard procedures of the American Association of State Highway Officials (AASHO) (). All
in Stafford County]

Mechanical analysis 2—Continued
Classification
Percentage passing sicve—Con. Percentage smaller than Liquid Plas-
limit ticity
index
No. 10 No. 40 No. 200 ]
(2.0 mm.) (0.42 (0.074 mm.) | 0.05 mm. | 0.02 mm. | 0.005 mm. | 0.002 mm. AASHO 3 Unified
min.)
Percent
99 75 49 35 23 4 0 23 1 NP | A-4(3 SM
99 82 70 60 56 47 41 70 37 | A-7-5(19) MH-CH
98 75 49 36 29 19 15 48 11 | A-7-5(4) SM
08 91 46 20 10 3 0 21 NP | A-4(3) SM
99 85 45 29 17 11 5 23 4| A-4(3) SM-SC
63 44 31 38 28 12 4 20 NP | A-2-4(0) SM
84 54 44 43 40 38 37 59 16 | A-7-5(5) SM
094 44 33 25 23 21 20 58 17 | A-2-7(2) SM
100 97 56 37 23 10 4 17 NP | A-4(5) ML
100 98 68 53 45 38 33 50 26 | A-7-6(15) CH
100 96 68 54 46 38 33 50 20 | A-7-5(13) MH-CH
94 81 59 45 31 12 4 27 NP | A-4(5) ML
96 87 77 72 65 52 42 70 34 | A-7-5(20) MH~-CIT
100 88 77 69 60 39 26 63 18 | A-7-5(16) MH
100 91 76 53 38 21 12 51 19 | A-7-5(14) MH
100 99 90 75 59 35 21 74 32 | A-7-5(20) MH
93 66 50 41 26 10 3 52 15 | A-7-5(6) SM
97 92 83 67 48 24 12 46 12 | A-7-5(10) ML
98 95 89 76 61 35 22 53 17 | A-7-5(14) MH
87 78 71 54 37 24 0 40 4 | A-4(8) ML
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TABLE 6. —Engineering

Mechanical analysis 2
Moisture density !
Soil name and location Virginia Depth Percentage passing sieve—
report No.
Maximum | Optimum No. 4
dry moisture 1 in. ¥ in. 3 in. (4.7 mum.)
density
Pounds per
Inches cubic feet Percent
Nason silt loam:

20 yards north of Route 610, 500 | SO-50530 0-5 - 105 16 698 08 97 95
yards east of county line (modal | 80-50531 9-20 99 24 | .. 100 100 99
profile). S0-50532 40-90 105 18 | |eoiC 100 100

Orange loam:

50 yards northwest of junction of | SO-50533 0-8 116 14 | ... 100 99 99
Routes 650 and 651 (modal pro- | SO-50534 21-30 86 7 S I I 100 100
file). S0-50535 72-86 101 b1 T R ISR SO B

Sassafras fine sandy loam:

Ridgetop, 75 yards cast of TA-4 | SO-50544 4-12 120 112 D ISR RSP SR
mess area, Quantico Marine Corps | S0-50545 21-35 112 16 |- 100 100
Reservation (profile thicker than | 80-50546 50-75 114 16 | e 100 100
modal).

Turbeville loam:

300 yards north of Route 218, 0.25 | 8O-50550 0-10 117 12 | jememcmme|ee o 100
mile west of Route 605 (modal | SO-50551 29-47 112 17 | 100
profile).

Westphalia loamy very fine sand:

50 vards cast of Route 600, 1.25 | SO-50552 0-6 113 12 | e 100
mile north of Route 218 (modal | SO-50553 18-28 118 | = 20 P DR JER U [
profile). S0-50554 38-68 105 L T 100 100 100

1 Based on AASHO Designation T-99-57 (1).

2 Mechanieal analyses according to AASHO Designation T-88-57 (1). Results by this procedure frequently may differ somewhat from
results obtained by the soil survey procedure of the Soil Conservation Serviee (SC8). In the AASIHO 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 mm. in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than
2 mm. in diameter is excluded from caleulations of grain-size fractions. The mechanical analyses data used in this table are not suitable for
use in naming textural classes for soil.
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test data—Continued

Mechanical analysis 2—Continued
Classification
Percentage passing sieve—Con. Percentage smaller than— Liquid Plas-
limit ticity
index
No. 10 No. 40 No. 200
(2.0 mm.) (0.42) (0.074 mm.) | 0.05 mm. | 0.02 mm. |0.005 mm. | 0.002 mm. AASHO 3 Unified
mm.
Percent
89 77 63 57 40 14 4 30 NP | A-4(6) ML
96 88 82 74 64 49 40 62 20 | A-7-5(20) MH-CH
95 80 67 50 25 9 5 42 NP | A-5(7) ML
98 91 79 61 41 13 4 23 4 1 A-4(8) MI-CL
99 97 93 74 60 49 44 105 70 | A-7-5(20) CI
100 92 74 43 23 9 5 50 18 | A-7-5(13) ML
100 96 58 42 29 11 3 18 NP | A-4(5) ML
99 94 49 34 31 29 26 39 16 | A-6(5) SM-SC
99 96 43 23 21 20 17 37 11 | A-6(2) SM-SC
100 89 63 50 38 12 2 22 4 | A-4(6) ML-CL
100 91 72 59 50 41 35 47 26 | A-T-6(15) CL
100 95 29 15 13 10 0 19 NP | A-2-4(0) SM
100 97 48 37 31 22 18 29 9 | A-4(3) SM-SC
99 94 17 5 4 3 1 22 NP | A-2-4(0) SM

8 Based on AASHO Designation M-145-49 (7).

4 Nonplastic.

5 The amount of material passing the 1}4-inch sieve was 100 percent.

® The amount of material passing the 2-inch sieve was 100 percent and that passing the 114-inch sieve was 98 percent.
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The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed in
one of seven basic groups ranging from A-1 through
A-7 on the basis of grain-size distribution, liquid limit,
and plasticity index. In group A-1 ave gravelly soils
of high bearing strength, or the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils that have low strength when wet and that are
the poorest soils for subgrade. Where laboratory data
ave available to justify a further breakdown, the A-1,
A-2, and A-7 groups are divided as follows: A-l-a,
A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7T-5, and A-T-6.
As additional refinement, the engineering value of a soil
material can be indicated by a group index number.
Group indexes range from 0 for the best material to 20
or more for the poorest, The AASHO classification for
tested soil, with group index numbers in parentheses, is
shown in table 6; the estimated classification, without
group index numbers, is given in table 4 for all soils
mapped in the survey area.

Estimated engineering properties

Several estimated soil properties significant to engi-
neering are given in table 4. These estimates are made
for typical soil profiles, by layers sufficiently different
to have different significance for soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil in
other countries. Following are explanations of some of
the columns in table 4.

Depth to bedrock is distance from the surface of the
soil to the upper surface of the rock layer.

Depth to scasonal high water table is distance from
the surface of the soil to the highest level that ground
water reaches in the soil in most years. Soils having a
fragipan tend to have a perched water table.

Soil texture is described in table 4 in the standard
terms used by the Department of Agrienlturve. These
terms take into account relative percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. “Toam,” for example, is soil mate-
rial that contains 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If the soil contains
gravel or other particles coarser than sand, an appro-
priate modifier is added, as for example, “gravelly
loamy sand.” “Sand,” “silt,’ “clay,” and some of the
other terms used in USDA textural classification are de-
fined in the Glossary of this soil survey. Unified and
AASHO classifications are also given in table 4.

Permeability is that quality of a soil that enables it
to transmit water in a downward divection. It is esti-
mated on basis of those soil characteristics observed in
the field, particularly structure and texture. The esti-
mates in table 4 do not take into account lateral seepage
or such transient soil featuves as plowpans and surface
crusts.

Available moisture capacity is the ability of soils to
hold water for use by most plants. It is commonly defined
as the diffevence between the amount of water in the
soil at field capacity and the amount at wilting point
of most crop plants.
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Reaction is the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil redction are explained in the
Glossary.

Shrink-swell potential is an indication of the volume
change to be expected of the soil material as moisture
content changes. Shrinking and swelling of soils causes
much damage to building foundations, roads, and other
structures. A high shrink-well potential indicates a haz-
ard to the maintenance of engineering structures con-
structed in, on, or with material having this rating.

Corrosivity, as used in table 4, indicates the potential
danger to uncoated metal or concrete structures through
chemical action which dissolves or weakens structural
material. Steel and concrete pipes, for example, may
corrode if buried in soil, and a given material corrodes
more rapidly in some kinds of soil than in others. Pipes
that are laid in more than one kind of soil or that pass
through more than one soil horizon are more likely
to be damaged by corrosion than pipes that ave buried
entirely in one kind of soil or in only one horizon.

Engineering interpretations of the soils

In table 5 the soils of Stafford and King George Coun-
ties are rated according to their suitability as a source
of topsoil, sand and gravel, and roadfill. "I'his table also
gives soil features that affect suitability of the soils for
lTocation of highways, for winter grading, and for en-
gineering structures and practices. The suitability rat-
ings and soil features given are based on the engineer-
ing properties of soils shown in table 4, on test data for
soils shown in table 6 and for similar soils in counties
nearby, and on the experience of engineers and soil
scientists with the soils of the two counties.

In estimating the suitability of the soils as a source
of topsoil, only the uppermost 10 to 15 inches of soil
material was ordinarily considered.

The suitability ratings as a source of sand and gravel
are based mainly on knowledge of soils that have pro-
vided suitable construction material in the past. The
suitability of sand and gravel for base course, for sub-
base, or for concrete or asphalt mixtures must be deter-
mined by inspection of the specific deposits.

Suitability as a source of road fill depends largely on
the texture of the soil, the natural content of water, and
the behavior of the soil when compacted and used as
a subbase for a highway.

Soil features that affect location of highways include
depth to rock, stones on or in the soil, natural drain-
age, flooding hazard, shrink-swell potential, and slope.

Soils that affect “winter grading” are based largely
on soil texture, natural content of water, and depth
to the water table in winter. Trafficability in winter
is a prime consideration. Clayey soils ave difficult to
work when wet and must be drvied to the proper moisture
content, for compaction.

Construction and maintenance of pipelines ave af-
fected by depth to bedrock, stones on or in the soil, rock
outcrops, a seasonal high water table, a hazard of flood-
ing, and slope.

Soil features that affect use of a soil for the reservoir
area where water is impounded are those of a soil that
has not been disturbed. Features that affect use of a soil
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for pond embankments relate to soil material that has
been moved from its natural position to a place in the
embankment of the pond.

Agricultural drainage depends upon those features
and qualities of the soil that affect the installation of a
drainage system and the performance of surface or sub-
surface drains. These are slope, height of the water
table, permeability, depth to rock, and availability of
suitable outlets.

The rate of water intake, permeability, natural drain-
age, and the available moisture capacity arve properties
of soils that affect irvigation. A high water table, sus-
ceptibility to flooding, slopes, the presence of coarse
fragments, and depth to rock are also important.

Terraces and diversions arve affected by slope, soil
stability, and soil depth. Also important are the ease
with which the channel can be protected from siltation
and a cover of plants established and maintained.

Soil features that affect establishment and mainte-
nance of waterways are similar to those that affect ter-
races and diversions. The waterway should be grassed.
Therefore, features that affect the establishment and
maintenance of a cover of grass are especially important.

Engineering test data

Table 6 gives the rvesults of laboratory tests of samples
of soils from 12 series in Stafford County. The tests
were performed by the Virginia Department of High-
ways under a cooperative agreement with the U.S. De-
partment of Commerce, Burecau of Public Roads. They
were done to help evaluate the soils for engineering pur-
poses. The engineering classifications given are based
on data obtained by mechanical analyses and by tests
to determine liquid limits and plastic limits. The mech-
anical analyses were made by combined sieve and hy-
drometer methods.

Compaction, or moisture-density, data arve important
in earthwork. If a soil material is compacted at suc-
cessively higher moisture content, assuming that the
compactive cffort remains constant, the density of the
compacted material increases until the optimum mois-
ture content is reached. After that, density decreases
with increase in moisture content. The highest dry den-
sity obtained in the compactive test 1s termed mazimum
dry density. As a rule, maximum strength of earthwork
is obtained if the soil is compacted to the maximum dry
density.

The tests to determine liquid limit and plasticity in-
dex measure the effect of water on the strength and
consistence of soil material. As the moisture content of
a clayey soil increases from a very dry state, the mate-
rial 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 Zquid
limit is the moisture content at which the soil material
passes from a plastic to a liquid state. The plasticity
wmdex 1s the numerical difference between liquid limit
and plastic limit. Tt indicates the range in moisture
content, within which a soil material is in a plastic
condition.

460—460—T4——8
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Problems in engineering

Some of the soils of Stafford and King George Counties
have properties and characteristics that cause problems to
their use for engineering. The Atlee, Bourne, and Col-
fax soils, for example, have a fragipan at a depth of 18
to 35 inches that is brittle and compact in place and
slowly to very slowly permeable. During wet seasons, a
perched water table forms on top of the fragipan, and
the water then moves laterally, downslope.

The Bladen, Craven, Klbert, Orange, Pooler, Roa-
noke, Susquehanna, and Wahee soils have a heavy clay
subsoil that is slowly permeable. The surface layer of
these soils is commonly saturated with water during
wet periods and causes ponding on nearly level areas.
The Craven, Pooler, and Susquehanna soils are under-
lain by stratified clays that commonly have aquifers of
coarser material in them. Deep cuts into these soils
are often wet or flooded, and cut banks are wet and
unstable.

A seasonal high water table occurs in the moderately
well drained to poorly drained soils. Altavista, Craven,
Dogue, Tuka, Lignum, Meadowville, Orange, Tetotum,
and Woodstown soils are moderately well drained, and
generally have a seasonal high water table at a depth
of 114 to 314 feet. Augusta, Bertie, Cartecay, Pooler,
and Wahee soils are somewhat poorly drained and gen-
erally have a seasonal high water table at a depth of 1
to 214 feet. Bibb, Bladen, Elbert, Fallsington, Roanoke,
Wehadkee, and Worsham soils are all poorly drained,
and generally have a secasonal high water table that
ranges from 0 to 114 feet.

Drainage of arens of these soils depends on the texture
of the subsoil and the location of suitable outlets. Gen-
erally, either tile systems or surface drainage systems
are used in soils having loamy subsoils, such as Alta-
vista and Cartecay. Soils having clayey subsoils, such
as Pooler and Roanoke, generally are limited to surface
drainage systems. Suitable outlets are commonly lack-
ing on low-lying and flood plain soils, such as Bibb and
Wehadkee.

The soils on the flood plains of the drainageways and
streams generally are subject to frequent or very fre-
quent flooding. This flooding hazard limits the uses of
the flood plain soils, and requires special engineering
designs and practices.

If the vegetative cover is removed on slopes greater
than 3 percent, most of the soil erodes easily. Soils such
as the Appling, Caroline, Cecil, Cullen, Elioak, Meck-
lenburg, and Nason soils are especially erodible under
the above conditions. Application of erostion-control prac-
tices is commonly required where large areas of these
soils are stripped of their vegetative cover in order to
prevent excessive loss of soil materials and to prevent
siltation of the drainageways and streams below the
cleared aveas.

The Marr, Sassafras, and Westphalia soils generally
are underlain by stratified, poorly sorted sands. The
very fine sands under Marr and Westphalia soils have
some use as molding sands. They occur in a small area
in eastern Stafford County and western King George
County, north of Route 218 and south of Potomac
Creek. In a few areas, the sands under the Sassafras

soils have cemented to soft sandstones. '
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The Altavista, Augusta, Dogue, Roanoke, and Wick-
ham soils formed on terraces along the Rappahannock
River and the lower courses of Aquia and PPotomac
Creeks and commonly are underlain by sand and gravel.
This sand and gravel is mined for commercial purposes
in several areas, especially along the Rappahannock
River below Chatham Bridge.

The Aura soils have a high content of coarse frag-
ments. Gravel content ranges up to 35 percent, by vol-
ume. These solls generally are undevlain by stratified
sandy, gravelly, and loamy sediment.

Outerops of granite, gneiss, and schist commonly ave
on the steeper slopes of the Ashlar, Manor, and Watt
soils, especially along the larger streams of the Rappa-
hannock River. Stony rolling land and Stony steep land
have outcrops and boulders of Aquia standstone that
cover from 20 to 70 percent of the surface areas. Atlee,
Bourne, Colfax, Craven, Orange, Manor, Pooler, Sus-
quehanna, and Watt soils are unstable in deep cuts. Cut
banks slough easily. Watt soils both slough and slide in
cuts, and wheve vegetation is removed on steep slopes.

Town and Country Planning

This section was prepared chiefly for planners, de-
velopers, landscape architects, builders, zoning officials,
realtors, private and potential landowners, and others
interested in use of the soils in Stafford and King
George Counties for purposes other than farming. The
counties are in the tidewater avea of Virginia, and their
population is increasing as urban areas steadily expand
into areas formerly used for farming. In particular, the
demand for outdoor recreational facilities is increasing.

Soil and water losses on lIand areas undergoing urban-
ization are often excessive. Construction of strects and
roads, shopping centers and large buildings, land shap-
ing, and the installation of water and sewage lines re-
move the vegetation from the soils and leave them ex-
posed to erosion for long periods of time, Increased run-
oft and downstream siltation extend the damage far
beyond the construction area. Soil and water losses in
these areas can be reduced by adequate management
practices during construction.

Contractors and developers should expose the smallest
practical area of land at any one time and keep the
exposure to the shortest practical time. Use of tempo-
rary vegetation or mulching, sediment basins to control
siltation, measures to control increased runoff, and meas-
ures to retain and protect natural vegetation help to con-
trol erosion.

Table 7 shows the estimated degree and kinds of limi-
tations of the soils of the county for septic tank filter
fields; sewage lagoons; building locations; roads; lawns,
landscaping, and golf fairways; camping areas; play-
grounds; and pienic areas. The degree of limitation is
indicated by the words slight, moderate, and sewere. A
limitation of slight indicates that the soil has little or
no important limitations for the specified use. A rating
of moderate indicates that the soil has one or more prop-
erties that might increase construction or maintenance
costs or contribute to problems in operation. Such limi-
tations should be considered during the initial design.
A rating of sewvere indicates that the soil has properties
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that are both costly and difficult to overcome. Mainte-
nance of projects on soils so rated is likely to be of a
continuing nature and costly. Failure to recognize severe
limitations commonly results in an early failure or un-
successful completion of a project. They generally can
be compensated for with proper planning.

The rating system provides a basis for comparing soils
for various uses and for selecting soils for a specified
use. An onsite investigation should be made before using
the soils for the purposes specified in table 7, especially
it considerable cost is involved.

The ratings in table 7 vepresent typical conditions for
each kind of soil shown on the detailed soil map. The
limitation at a particular site or on a particular lot may
vary in degree and kind from that listed in table 7
because of natural varviation within any one soil arvea.

The degree of limitation for use as a septic tank filter
field is based on depth to rock, slope, permeability, the
presence of stone, the hazard of flooding, and the pres-
ence or absence of a seasonal high water table. The
source of water supply, whether from an individual or
a community system, 1s not consideved in the ratings.

The limitations for sewage lagoons are based on
permeability, depth to vock, slope, veservoir site mate-
rials (unified grouping), coavse fragments less than 6
inches in size, coarse fragments more than 6 inches in
size, organic-matter content, and the hazard of flooding.
It is assmmed that the natural soil is used both for the
reservolr site and as a source of embankment materials.
Onsite study is needed to determine the specific location
of the lagoon.

The limitations for buildings 3 stories, or less, having
basements is based on the hazard of flooding, seasonal
high water table, slope, permeability, depth to rock,
shrink-swell potential, surface texture, and subsoil tex-
ture, The ratings are based on undisturbed soils. Alter-
ations, such as grading, smoothing, reshaping, and ditch-
ing can create or eliminate problems for homesites
(fig. 7).

The limitations for local, hard-surface streets and
roads are based on depth to seasonal high water table,
slope, depth to rock and whether it is hard or rippable,
unified classification, surface rockiness, surface stoniness,
and the hazard of flooding.

The limitations for lawns, landscaping, and golf fair-
ways are based on depth to seasonal high water table,
slope, depth to rock, surface rockiness, surface stoniness,
surface soil texture, and the hazard of flooding. These
areas require moderate traflicability. Soil at the site is
used, and no fill divt or topsoil is imported. Traps or
roughs are not considered as part of the golf fairways.

Lawns, shrubbery, and home gardens in subdivisions
or other areas that have experienced growth often en-
counter special problems. Soil materials excavated for
foundations and basements generally are spread over
the survounding area. This results in a range of textures
in the sarface layer. The texture generally ranges from
loamy to clayey. In addition, the surface layer is often
compacted by machinery and other traffic during con-
struction. Lawns and recreation areas are subject to a
varviety of uses that compact the surface layer and wear
away the grass cover.
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Figure 7—House built partly on a cut into a hillside and partly on fill from the cut. The fill settled and caused the foundation and
basement walls to break and made costly repairs necessary.

Preparation of a good seedbed, sceding of adapted
grasses, the application of lime and fertilizer, watering
as needed, and regulation of use all help to alleviate
these problems.

The limitations for intensive use for tents, small camp
trailers, and accompanying activities of outdoor use are
based on seasonal high water table, the hazard of flood-
ing, permeability, slope, surface soil texture, coarse
fragments on the surface, stoniness, and rockiness. Site
preparation is limited to shaping and leveling for tents
and parking space. The soil should be suited to heavy
foot traffic and limited vehicular traflic.

The limitations for soils used intensively for play-
grounds are based on depth to seasonal high water table,
the hazard of flooding, permeability, slope, surface soil
texture, depth to bedrock, coarse fragments on the sur-
face, stoniness, and rockiness. These areas are subject
to intensive foot traffic. The most suitable soil is level,
well drained, and has a texture that gives a good foot-
ing and is free of rock outcrops and coarse fragments.

The limitations for picnic areas are based on the
seasonal high water table, flooding hazard, slope, surface
texture, coarse fragments on surface, stoniness, and rock-
iness. It is assumed that vehicular traffic is confined to

access roads and that the areas are used as they occur in
nature, and that little or no soil is moved (excavated
ov filled). :

Formation, Morphology, and
Classification of Soils

In this section the factors that have affected the for-
mation and morphology of the soils in Stafford and
King George Counties are discussed. Then the current
system of soil classification is explained and the soil
series are placed in higher categories. The soil series
in the county, including a profile representative of each
series, are described in the section, “Descriptions of the

Soils.”

Formation of the Soils

Soil is formed by weathering and other processes that
act upon parent material. The characteristics of the soil
at any given point depend upon interaction of parent
material, climate, plants, and animals, relief, and time.
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TABLE 7.—Estimated degree and kinds of

[Not included in this table, because their properties are too variable to estimate, are the land types Cut and fill land (Cw), Sand and gravel
An asterisk in the first column indicates that at least one mapping unit of this series is made up of two or more kinds of soil. The

for referring to the series that appear in the first column of this table]

Soil series and map symbol

Septic tank filter fields

Sewage lagoons

Buildings, 3 stories or less
(with basements)

Alluvial land, sandy, and gravelly:

Alluvial land, wet: Ae__.__ . ___._______.__.
Altavista:
AfA e eieeo

Appling:
AlB, AnB____________ S,

AlC2, AnC2_ ..

Augusta: Au.______________ .

*Aura
AvB . e __.

AvC2, AvD2, AwD___ ...
For Galestown and Sassafras parts of
AwD, refer to Galestown and Sas-
safras series, respectively.
AvE2, AWE_ ..
For Galestown and Sassafras parts of
AwE, refer to Galestown and Sas-
safras series, respectively.

Bertie: BaA_____ .o ________._
Bibb: Bboo o __
Bladen: Bd__________ o _________

Severe: rapid permea-
bility; ground water
pollution.

Severe:  scasonal high
water table; flooding.

Moderate: seasonal high
water table; moderate
permeability.

Moderate: seasonal high
water table; moderate
permeability.

Moderate: slope; seasonal
high water table; mod-
erate permeability.

Moderate: moderate
permeability.

Moderate: slope; mod-
erate permeability.

Moderate:  Slope; mod-
erate permeability.

Severe: shallowness to
bedrock.
Severe: slope; shallowness

to bedrock.

Severe: slow permea-
bility; seasonal high
water table.

Severe: seasonal high
water table.

Slighto_ oo __
Moderate: slope..____.___
Severe: slope- .. ______.___
Severe: seasonal high

water table.

Severe: seasonal high
water table; flooding.

Severe: seasonal high
water table; slow
permeability.

Severe:
bility.

rapid permea~

Severe: flooding.__._____.

Moderate: moderate
permeability.

Moderate: moderate
permeability; slope.

Severe: slope- - . _.______

Moderate: slope; mod-
erate permeability.
Severe: slope. - _.________

Severe: slope___.___.____

Severe: shallowness to
bedrock; slope.

Severe: slope; shallowness
to bedrock.

Moderate: seasonal high
water table.

Severe: seasonal high
water table.

Moderate: moderate
permeahility; slope.

Severe: slope-___________

Severe: slope- ... ____.

Severe: seasonal high
water table.

Severe: flooding

Severe: seasonal high
water table.

Moderate to severe:
seasonal high water
table; flooding.

Severe: seasonal high
water table; flooding.

Moderate: seasonal high
water table; moderate
shrink-swell potential.

Moderate: seasonal high
water table; moderate
shrink-swell potential.

Moderate: slope; seasonal
high water table; mod-
erate shrink-swell
potential.

Moderate: moderate
shrink-swell potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Moderate: Slope; mod-
erate shrink-swell
potential.

Severe: shallowness to
bedrock.

Severe: slope; shallowness
to bedrock.

Severe: seasonal high
water table.

Severe: seasonal high
water table.

SHghboo oo
Moderate: slope..._____.__
Severe: slope__-________.
Severe: seasonal high

water table.

Severe: flooding; poorly
drained.
Severe: seasonal high

water table; high shrink-
swell potential.
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Limitations for town and country planning

pits (Sa), Sandy and clayey land, steep, Sassafras and Caroline materials (ScF), Stony rolling land (5tD), and Stony steep land (StE).
soilin such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
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Moderate:
poorly drained; fair as
subgrade material.

Slight - _ . __.__
Moderate: slope_.______
Severe: slope._.________

Moderate:  somewhat
poorly drained; fair as
subgrade material.

Severe: poorly drained;
flooding.
Severe: poorly drained;

poor as subgrade
material.

high water table.

Slight.__ . ____________
Moderate: slope_...____
Severe: slope__________
Moderate: seasonal

high water table.

Severe: flooding; sea-
sonal high water
table.

Severe: seasonal high

water table.

high water table.

Moderate: coarse
fragments on surface.

Moderate: slope;
coarse fragments on
surface.

Severe:

Severe: seasonal
high water table.

Severe: flooding; sea-
sonal high water
table.

Severe: seasonal high
water table; slow
permeability.

slope_ _________

high water table.

Severe: coarse frag-
ments on surface.

Severe: slope; coarse
fragments on surface.

Severe: slope_____._.__.
Severe: seasonal

high water table.

Severe: seasonal high
water table; flooding.

Severe: seasonal high
water table; slow
permeability.

Local roads and streets Lawns, landscaping, and Camping areas Playgrounds Pienic areas
golf fairways
Moderate: flooding_____ Severe: sandy and Severe: flooding________ Severe: coarse Moderate : coarse
gravelly surface layer; fragments. fragments.
coarse fragments.
Severe: flooding; poor Severe:  seasonal high Severe: poor drainage; Severe: poor drainage; Severe: poor drainage;
drainage. water table; flooding. flooding. flooding. flooding.
Moderate: fair as sub- Slighto_ .. __.___ Slight__________________ Slight. . _______ Slight.
grade material.
Moderate:  fair as sub- Slight._________________ Slight_ . ________ Moderate: slope___..___ Slight.
grade material.
Moderate: slope; fair as Moderate: slope_______. Moderate: slope__...___ Severe: slope_ . _______ Moderate: slope.
subgrade material.
Moderate: fair as sub- Slight__ . ____.___ Slight__ . ______ Moderate: slope..__.___ Slight.
grade material.
Moderate: fair as sub- Moderate: slope__._._._ Moderate: slope_._.____ Severe: slope__________ Moderate: slope.
grade material; slope.
Moderate: fair as sub- Moderate: slope; clay Moderate: slope; clay Severe: slope_ . ________ Moderate: slope;
grade material; slope. loam surface layer. loam surface layer. loan surface layer.
Maoderate: shallowness Moderate: shallowness Moderate: slope__._____ Severe: slope. . ___..__ Moderate: slope.
to hedrock; slope. to bedrock; slope.
Severe: slope...___.____ Severe: slope_ - ________ Severe: slope__ . _______ Severe: slope__.___.___ Severe: slope.
Moderate: fair as sub- Moderate: fragipan at Moderate: seasonal Moderate: seasonal Slight.
grade material. a depth of about 24 high water table. high water table.
inches.
somewhat Moderate: seasonal Severe: seasonal Severe: seasonal Moderate: seasonal

high water table.

Moderate: coarse
fragments on
surface.

Moderate: slope;

coarse fragments on
surface.

Severe: slope.

Moderate: seasonal
high water table.

Severe: flooding; sca-
sonal high water,
table.

Severe: poorly
drained; seasonal
high water table.
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TaBLE 7.—Estimated degree and kinds of

Soil serics and map symbol

Septic tank filter fields

Sewage lagoons

Buildings, 3 stories or less
(with basements)

Bourne:

BmB, BnB, BoB_ oo

BmC2, BnC2, BoC2 oo eea o

Bremo:
BrD . o e ee— =

CaC2,CaDQ,CdD e e

For the Sassafras part of unit CdD,
refer to Sassafras series.

CeC3,CeD3 . e

CdE e

For Sassafras part of the unit, refer to
Sassafras series.

Cartecay: Ceo oo ie e

Cecil:
CfB2, CgB2 -

Colfax: CIB, CmB_ oo

Congaree:

Craven:

Culien:

Doguc: DoA, DoBo i

Severe: slow to very slow
permeability; seasonal
high water table.

Severe: slow to very slow
permeability ; seasonal
high water table.

Severe: slow to very slow
permeability.

Severe:  shallowness to
bedrock.

Severe:  slope;
shallowness to bedrock.

Severe: moderately slow
permeability.

Severe:  moderately slow
permeability.

Severe:  moderately slow
permeability.

Severc: moderately slow
permeability; slope.

Severe:  flooding; sea-
sonal high water table.

Moderate: moderate
permeability.
Moderate: slope; mod-

erate permeability.

Moderate: moderate
permeability ; slope.

Severe: slow to very slow
permeability; scasonal
high water table.

Severe: flooding..__._____

Severe:  slow
permeability.

Moderate: moderate
permeability.

Moderate: slope; mod-
crate permeability.

Moderate:  slope; mod-
crate permeability.

Severe: moderately slow
permeability.

Slighte ool
Moderate: slope.ooaoo-.--
Severe: slope- oo _

Severe:  slope; moderately
rapid permeability;
shallowness to bedrock.

Severe: slope; moderately
rapid permeability;
shallowness to bedrock.

Moderate: slope__________
Severe: slope_ oo __
Severe: slope— - .o __
Severe: slope_ .. ___.__

Severe: flooding; mod-
erately rapid perme-
ability.

Moderate:  slope; mod-
crate permeability.
Severe: slope. .. _______

Severe: slope_ ... -___

Moderate: slope; sea-
sonal high water table.

Severe: flooding_ .. __.___

Moderate: seasonal high
water table; slope.

Moderate: slope; mod-
erate permeability.

Severe: slope. .o oo_oooo--

Severe: slope_ .- _.____

Moderate: seasonal high
water table; slope.

Severe: seasonal high
water table.

Severe: seasonal high
water table.

Severc: seasonal high
water table.

Severe: shallowness to
bedrock.
Severe: slope; shallowness

to bedrock.

Moderate: moderate
shrink-swell potential.

Moderate: slope; moderate
shrink-swell potential.

Moderate: moderate
shrink-swell potential;
slope.

Severe: slope.. .- ___

Severe: flooding; sea-
sonal high water table.

Moderate: moderate
shrink-swell potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Severe: scasonal high
water table.

Severe: flooding__________
Severe:  high shrink-
swell potential.

Moderate: moderate
shrink-swell potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Moderate: seasonal high
water table; moderate
shrink-swell potential.
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poorly drained; fair
subgrade materials.

Severe:

Severe: poor as sub-
grade material; high
shrink-swell potential.

Moderate to severe:
poor as subgrade
material.

Moderate to severe:
poor as subgrade ma-
terial; slope.

Moderate to severe:
poor as subgrade
material; slope.

Severe: poor as sub-
grade material.

flooding_______.

a depth of about 24
inches.

Severe: flooding__.._._._
Slighto - .
Slight-. .
Moderate: slope..._____
Moderate: slope; clay

loam surface layer.

water table.

Severe: flooding.__._.__
Moderate: slow
permeability.

Slight oo e
Moderate: slope..______
Moderate: slope; clay

loam surface layer.

Moderate: moderately
slow permeability.

water table.

Severe: flooding-.______

Moderate: slow perme-
ability; slope.

Moderate:

slope o eeoa -

Severe:

Severe:

Moderate: slope; mod-
erately slow perme-
ability.

slope____..__

slope_ oo _.___

Local roads and streets Lawns, landscaping, and Camping areas Playgrounds Picnic areas
golf fairways
Moderate: fair as Moderate: fragipan at Severe:  slow to very Severe: slow to very Slight.
subgrade material; a depth of about 20 slow permeahility. slow permeahility.
ponding. inches. .
Moderate: fair as Moderate: fragipan at Severe: slow to very Severe: slow to very Slight.
subgrade material. a depth of ahout 20 slow permeability. slow permeability.
inches.
Moderate: slope; fair Moderate: fragipan at Severe: slow to very Severe: slow to very Moderate: slope.
as subgrade material. a depth of about 20 slow permeability. slow permeability;
inches; slope. slope.
Moderate: slope; Moderate: slope; Moderate: slope....____ Severe: slope; coarse Moderate: slope.
shallowness to bedrock. shallowness to bedrock. fragments on surface.
Severe: slope__.________ Severe: slope__________ Severe: slope- . __.__ Severe: slope; coarse Severe: slope.
fragments on surface.
Severe: poor as sub- Slight._________________ Slight______________.____ Moderate: slope_._____. Slight.
grade material. :
Severe: poor Moderate: slope....____ Moderate: slope________| Severe: slope_____._____ Moderate: slope.
as subgrad= material. ’ .
Severe: poor as sub- Moderate: elay loam Moderate: clay loam Severe: slope__________ Moderate: clay loam
grade material; slope. surface layer; slope. surface layer; slope. surface layer; slope.
Severe: slope; poor as Severe: slope_....__.__ Severe: slope..._______ Severe: slope._________ Severe: slope.
subgrade material.
Severe: flooding_ ______. Severe: flooding__.._.__ Severe: flooding..______ Severe: flooding;sea- Moderate: flooding.
sonal high water
table.
Moderate: fair as Slight__ Slight__ . ________..__ Moderate: slope._._____ Slight.
subgrade material.
Moderate: fair as Moderate: slope..___.. Moderate: slope_._._.__ Severe: slope...._._____ Moderate: slope.
subgrade material,;
slope.
Moderate: fair as sub- Moderate: slope; clay Moderate: slope; clay Severe: slope_ .. __.____ Moderate: slope;
grade material; slope. loam surface layer. loam surface layer. clay loam surface
layer.
Moderate: somewhat Moderate: fragipan at Severe: seasonal high Severe: seasonal high Moderate: seasonal

high water table.

Moderate: flooding.
Slight.

Slight.

Moderate: slope.
Moderate: slope;

clay loam surface
layer.

Slight.
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TasLe 7.—Estimated degree and kinds of

Soil series and map symbol

Septic tank filter fields

Sewage lagoons

Buildings, 3 stories or less
(with basements)

Elbert, thin solum variant:

Elioak:

Fairfax: FaB__ .

Fallsington:

Fresh water swamp: Fs_oo_ o _____
*(alestown:
GsD_ ..
For Sassafras part of this unit, refer to
Sassafras series.
GsE,GsF__ .. PR
For Sassafras part of these units, refer
to Sassafras series.
Tuka: U io.s

Kempsville:
KeA, KeB, KfBoo oo oo ..

KfC2, KfD2 oo

Lignum: LgA, LgB_ ..

Manor:
MaD e

MkC2, MIC3_ .

Nason:

Severe: slow permeability;
seasonal high water
table.

Moderate: moderate
permeability.

Moderate: slope; mod-
erate permeability.

Moderate: slope; mod-
erate permeability.

Moderate: moderate
permeability.

Severe: seasonal high
water table.

Severe: webness. . ______.

Moderate: slope; possible
pollution hazard to
ground water supply.

Severe: slope______.___...
Severe: flooding..__._____
Slighto oL

Moderate: slope_._______.

Severe: seasonal high
water table; moderately
slow permeability.

Moderate: slope..________
Severe: slope-_._________
Slighto o
Moderate: slope..________ ’
Severe: slope. - _o.__.._.
Moderate: seasonal high

water table.

Severe:
ability.

slow perme-

Severe: slow perme-

ability.
Moderate: moderate
permeability.
Moderate: slope; mod-

erate permeability.

Severe: seasonal high
water table.

Moderate:  slope; mod-
erate permeability.

Severe:

Severe:

Moderate: slope; mod-
erate permeability.

Severe: seasonal high
water table.

Severe: wetness___._______

Severe: rapid perme-
ahility; slope.

Severe: slope; rapid
permeability.

Severe: flooding.. .. .__

Moderate: moderate
permeability; slope.
Severe: slope_ ... .__

Moderate: scasonal high
water table; slope.

Severe: moderately rapid
permeability; slope.

Severe: slope; moderately
rapid permeability.

Severe: permeable sub-
stratum.

Severe:  slope; permeable
substratum.

Severe: slope_________.___

Moderate: moderate
permeability.

Moderate: slope.._______.

Severe: slope._______.___

Moderate: slope; mod-
erate permeability.
Severe: slope- o _.______

Severe: seasonal high
water table; high shrink-
swell potential.

Moderate: moderate
shrink-swell potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Moderate: moderate
shrink-swell potential.

Severe: seasonal high
water table.

Scevere: wetness____ .. ____
Maoderate: slope.__.._..__
Severe: slope- - ...
Severe: flooding_._______.
Stight_ . ____
Moderate: slope_._._._____
Severe: seasonal high

water table.

Moderate: slope_.._.__.____
Severe: slope. ... ._.__._
Slight .. _
Moderate: slope...--_----
Severe: slope-_ ... __..__
Moderate: seasonal high

water table.

Severe: high shrink-
swell potential.

Severe: high shrink-
swell potential.

Moderate: moderate
shrink-swell potential.

Moderate: slope; mod-
erate shrink-swell
potential.
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Local roads and streets Lawns, landscaping, and Camping areas Playgrounds Picnic areas
golf fairways
Severe: poorly drained; | Severe: seasonal high Severe:  seasonal high Severe: seasonal high Modcrate: seasonal

poor as subgrade
material.

Moderate to severe:
poor as subgrade
material.

Moderate to severe:
poor as subgrade mate-
rial; slope.

Moderate to severe:
poor as subgrade mate-
rial; slope.

Moderate: fair as sub-
grade material.

Severe:  poorly drained___
Severe:  wetness..______
Moderate: slope..._.__.
Severe: slope.-_________
Severe:  flooding_ .o ____
Slight - _ . ______
Moderate: slope_.._.._.
Severe: poor assubgrade

material.

Moderate: slope; fair as
subgrade material,
Severe:

Slight_ _ ________ . _.__

Moderate:
Severe:

Moderate: fair as sub-
grade material.

Severe: poor as sub-
grade material; high
shrink-swell potential.

Severe:  poor as sub-
grade material; high
shrink-swell potential.

Severe: poor as sub-
grade material.

Severe: poor as sub-
grade material.

slope._ ..o ___

slope-_______

slope.. oo --

water table.

Stight._______ . ________
Moderate: slope.._.____
Moderate: silty clay

loam surface layer.

Slight__________________

Severe: secasonal high
water table.

Severe:
Moderate: slope;
loamy fine sand

surface layer.
Severe:

Severe:

Slight._______________._.

Moderate:

Moderate: scasonal
high water table.

Moderate: slope..______
Severe: slope_ . o ____
Slight_ . __________.
Moderate: slope.__.____
Severe: slope_ - .______.
Slight_ . o .
Slight__________________
Moderate: slope; clay

loam surface layer.

Stight oo _____

Moderate: slope; silty
clay loam surface
layer.

webness. - ... ..

slope__________

flooding.__.__..

slope_._.____

water table.

Slighto ..
Moderate: slope____.__.
Modecrate: slope; silty

clay loam surface
layer.

Slighti oo

Severe: seasonal high
water table.

Severe: wetness..__._._
Moderate: slope;

loamy fine sand
surface layer.
Severe:

Severe:

Slighto .. ____.

Moderate:

Moderate: seasonal
high water table;
moderately slow
permeability.

Moderate: slope..___.__
Severe: slope. - ____..__
Slight_ ____ . ____
Moderate: slope..._.___
Severe: slope_ . ________
Stight.____ ...
Moderate: slow perme-
ability.

Moderate: slope; clay

loam surface layer;
slow permeability.

Slight . ___ ...

Moderate: slope; silty
clay loam surface
layer.

slope__________

flooding..______

slope-...____

water table.

Moderate:

Severe:

Severe:

Moderate:

Severe:  secasonal high
water table.

Severe: wetness_ ...
Severe: slope--_____..._
Severe: slope_-__...___
Severe: flooding..__._..

Slight, to moderate:

slope.
Severe: slope_-_______.
Moderate: seasonal

high water table;
slope.

Severe: slope____._____
Severe: slope._ . __._..
Moderate: slope_..__.._
Severe: slope____.______
Severe: slope_ .o ._____
Slight ...
Moderate: slope; slow

permeability.

Severe: slope_ ... ...
Moderate: slope.__.____
Severe: slope_______._.

slope________

slope_ - _._._.__

slope__________

slope_--._.__

water high table.

Slight.
Moderate: slope.
Moderate: silty clay

loam surface layer.
Slight.
Severe:  seasonal high

water table.

Severe: wetness.

Moderate: slope;
loamy fine sand
surface layer.

Severe:  slope.

Severe:  flooding.

Slight.
Moderate: slope.

Moderate: seasonal
high water table.

Moderate: slope.
Severe: slope.
Slight.
Moderate: slope.
Severe: slope.
Slight.

Slight.
Moderate: slope;

clay loam surface
layer.

Slight.
Moderate: slope;

silty clay loam
surface layer.
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TABLE 7.—Estimated degree and kinds of

Soil series and map symbol

Septic tank filter fields

Sewage lagoons

Buildings, 3 stories or less
(with basements)

Orange:
OrA, OrB_ -

Pooler, thin solum variant: Po_________..._

Roanoke: RO oo e
Sassafras:
SfA, STB e
SFC2, SfD 2 e eeee e
SFE 2 e
State: SN e memmmme e

Susquchanna: SuC_ oo oo

Tetotum:
TeA, TeB o o oo

Tidal marsh:

Turbeville:
TuA, TuB o

Wahee:

Watt, gray surface variant:
WD oo

Wehadkee:
Westphalia:
Wi

Severe: slow perme-
ability.

Severe: slow perme-
ability.

Severe: slow perme-

ability; seasonal high
water table.

Severe: seasonal high
water table; slow
permeability.

Slight._ ...
Moderate: slope_.._._____
Severe: slope_ - ____._.__

Moderate:  séasonal high
water table.

Severe: very slow perme-
ability.
Moderate: seasonal high

water table.

Moderate: seasonal high
water table; slope.

Severe: wetness_ .. ... ___

Moderate: moderate
permeability.

Moderate: slope; mod-
erate permeability.

Severe: seasonal high
water table; slow
permeability.

Severe: shallowness to
bedrock.

Severe: slope; shallow-
ness to bedrock.

Severe: seasonal high
water table; flooding.

Slight- . __.
Moderate: slope.__._.._____
Severe: slope___.____.____

Slight to moderate:
moderate permeability.

Moderate: slope; moder-
ate permeability.

Moderate: seasonal high
water table; slope.

Severe: slope___.________

Severe: seasonal high
water table.

Severe: seasonal high
water table.

Severe: permeable sub-
stratum.

Severe: slope; permeable
substratum.

Severe: slope; permeable
substratum.

Severe: moderately rapid
permeability.

Moderate to severe:
slope; seasonal high
water table.

Moderate: seasonal high
water table; moderate
permeability.

Severe: slope____.________
Severe: wetness_..___.____
Moderate: slope; mod-
erate permeability.
Severe: slope____._______.
Severe: seasonal high

water table.

Severe:  shallowness to
bedrock; slope.

Severe: slope; shallow-
ness to bedrock.

Severe: flooding; seasonal
high water table.

Severe: permeable sub-
stratum,

Severe: permeable sub-
stratum; slope.

Severe: slope; permeable
substratum.

Moderate: moderate
permeability; slope.
Severe: slope- - ____.______

Severe: high shrink-swell
potential: seasonal high
water table.

Severe: high shrink-swell
potential; seasonal high
water table.

Severe: seasonal high
water table: high shrink-
swell potential

Severe: seasonal high
water table; high shrink-
swell potential.

Slight._. . ______________
Moderate: slope_________.
Severe: slope_____.__.____
Moderate: seasonal high

water table; moderate
shrink-swell potential.

Severe: high shrink-swell
potential.
Severe: seasonal high

water table.

Severe: seasonal high
water table.

Severe: wetness_ _________

Moderate: moderate
shrink-swell potential.

Moderate: slope; mod-
erate shrink-swell
potential.

Severe: seasonal high
water table; high
shrink-swell potential.

Severe: shallowness to
bedrock.
Severe: slope; shallow-

ness to bedrock.

Severe: seasonal high
water table; flooding.

Slight___ ..
Moderate: slope-__-._.___._
Severe: slope. ... ___
Moderate: moderate

shrink-swell potential.
Moderate: slope; moder-
ate shrink-swell potential
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Local roads and streets Lawns, landscaping, and Camping areas Playgrounds Picnic areas
golf fairways

Severe: poor as sub- Moderate: somewhat Moderate: slow perme- | Moderate: slope; slow Slight.
grade material; high poorly drained. ability. permeability.
shrink-swell potential.

Severe: poor as sub- Moderate: slope; some- | Moderate: slope; slow Severe: slope.--o.-_.__ Moderate: slope.
grade material; high what poorly drained. permeability.
shrink-swell potential.

Severe: poor as sub- Moderate: seasonal Severe: seasonal high Severe: seasonal high Moderate: seasonal

grade material; high
shrink-swell potential.

Severe: poorly drained;
poor as subgrade
material.

SHERG - - oo
Moderate: slope________
Severe: slope_ .. _____
Moderate: fair as sub-

grade material.

Severe: high shrink-
swell potential; poor as
subgrade material.

Moderate: fair as sub-
grade material.

Moderate: slope; fair as
subgrade material.

Severe: wethess_ .- _._

Severe: poorassubgrade
material.

Severe: poor as sub-

grade material.

Severe: poor as sub-
grade material; high
shrink-swell potential.

Moderate: shallowness
to bedrock; slope.
Severe: slope_________._

Severe: flooding; poorly
drained.

Slight o oo

Moderate: slope_.._.__--

Severe: slope--_._______

Moderate: fair as sub-
grade material.

Moderate: slope; fair as
subgrade material.

high water table.

Severe: seasonal high
water table.

Slight . ...
Moderate: slope_____.__
Severe: slope-.__._.____
Slight oo

Slight to moderate:
clay loam surface
layer in places; slope.

Slight. ...
Moderate: slope__._.__.
Severe: wetness_____...
Slighte oo
Moderate: slope______._.
Moderate: seasonal

high water table.

Moderate: slope; shal-
lowness to bedrock.
Severe: slope_-_____.__

Severe: flooding; sea-
sonal high water table.

Moderate: loamy very
fine sand surface layer.
Moderate: slope_____._..
Severe: slope._-__.____
Slight_. . __
Moderate: slope._______

water table.

Severe: seasonal high
water table.

Stight . _ .
Moderate: slope-__-__.__
Severe: slope__-._____.
Slight. .
Moderate: very slow

permeability; clay
loam surface layer
in places.

Moderate: seasonal
high water table.

Moderate: slope; sea-
sonal high water table.

Severe: wetness________
Slight oo
Moderate: slope_..__.._
Severe: seasonal high

water table.

Moderate: slope_--_____
Severe: slope._-.______
Severe: flooding; sca-

sonal high water table.

Moderate: loamy very
fine sand surface layer.

Moderate: slope__.__.___
Severe: slope..._.______
Slhight__ ..
Moderate: slope...._.._

water table.

Severe: seasonal high
water table.

Slight to moderate:

slope.

Severe: slope__ .. _.---_
Severe: slope__.__ ...
Moderate: slope._-.__._-

Moderate to severe:
slope; very slow
permeability.

Moderate: seasonal
high water table; slope.

Severe: slope_ - _.___---

wetness_ ..o

Severe:

Slight to moderate:

slope.
Severe: slope__-__._._.
Severe: seasonal high

water table.

Severe: slope-.____._-._
Severe: slope. ...
Severe: flooding; sea-

sonal high water table.

Moderate: slope; loamy
very fine sand surface
layer.

Severe: slope_ .- _..__ .

Severe: slope.__.__._.__

Slight to moderate:
slope.

Severe: slope_ - _______

high water table.

Severe: seasonal high
water table.

Slight.

Moderate: slope.
Severe: slope.
Slight.

Moderate: slope; clay
loam surface layer
in places.

Slight.

Moderate: slope.
Severe: wetness.
Slight.

Moderate: slope.
Moderate: seasonal

high water table.

Moderate: slope.
Severe: slope.
Severe: flooding; sea-

sonal high watertable.

Moderate: loamy
very fine sandy
surface layer.

Moderate: slope.
Severe: slope.
Slight.
Moderate: slope.
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TasLe 7.—Estonated degree and kinds of

Soil series and map symbol

Septic tank filter ficlds

Buildings, 3 stories or less

Sewage lagoons
(with basements)

Wickham, thin solum variant:

WnA, WnB _ - Slight: possible pollution Severe: permeable Slight . .
hazard to ground water substratum.
supply.
WNC o o e Moderate: slope; possible | Severe: slope; permeable Moderate: slope_.___.__.
pollution hazard to substratum.
ground water supply.
Woodstown: WoA, WoB___________.______ Moderate: seasonal Moderate: moderate Severe: secasonal high

Worsham: Wr_ oo Severe:

permeability.

Zion, deep variant:
1B e il Severe: moderately slow Moderate: shallowness Severe: high shrink-swell
permeability. to bedrock; slope. potential.
4 [ o3 2 I Severe: moderately slow Severe: slope-___________ Severe: high shrink-swell
permeability. potential.

high water table.

scasonal high
water table; slow

permeability; seasonal water table.

high water table; slope.

Severe: seasonal high
water table; high shrink-
swell potential.

Severe: seasonal high
water table.

Climate and plants and animals are the active forces
of soil formation. They act on the parent material ac-
camulated through the weathering of rocks and slowly
change it into soil. All five factors come into play in the
formation of every soil. The relative importance of each
differs from place to place; sometimes one is more im-
portant and sometimes another. In extreme cases one
factor may dominate in the formation of a soil and fix
most of 1its properties. In general, however, it is the
combined action of the five factors that determines the
present character of each soil.

Parent material—Parent material is the unconsoli-
dated mass from which a soil formed. It is largely
responsible for the chemical and mineralogical composi-
tion of soils. Parent materials in Stafford and ICing
George Counties are of three kinds: residual, fluvio-
marine, and alluvial (3). Residual parent matevials are
formed in place through the weathering of the under-
lying rocks, and form the parent materials for soils
such as Cecil, Appling, and Cullen. Fluviomarine parent
materials are transported materials that have been ve-
worked by stream and marine action. These materials
form the parent materials for soils on the Coastal Plain.
Alluvial parvent materials are stream transported and
form the basis for soils such as Altavista, Congaree, or
Wickham on terraces and flood plains in both the Pied-
mont and Coastal Plain areas.

Residual parent materials are located generally to the
west of Interstate 95 in Stafford County. These mate-
rials have formed principally from such rocks as granite-
gneiss, quartz monzonite, blue quartz diorite, quartz schist,
hornblende quartz schist, sericite quartz schist, and small
dikes of rhyolite, pegmatite, aplite, and diabase. Small
areas of graphitic schist occur discontinuously just west
of Interstate 95. Granite, granite-gneiss, quartz monzonite,
blue quartz diorite, and quartz schist weather into sandy

parent materials, Much of the sand is quartz, which
weathers very slowly, and soils formed from this mate-
vial commonly are low in bases and are strongly acid.

The schists and the small dikes commonly weather info
parent materials that have a high silt content, and this is
reflected in the soils formed from these materials.
Quartz schist, sericite quartz schist, and graphitic schist
are low in bases and strongly to extremely acid; and the
soils formed from their weathered products veflect these
conditions. Soils formed from the weathered products
of the other schists and small dikes are higher in bases
and range from medium acid to mildly alkaline.

Fluviomarine parent materials are located along and
to the east of Interstate 93 in Staflord County and
throughout King George Connty. These are composed of
transported and reworked sands, silts, and clays that,
in places, are gravelly to extremely gravelly. They are
in layers, and texture changes commonly ave abrupt,
both vertically and horvizontally. In a few places, sandy
layers have been consolidated to form soft standstones.

Some aeolian silts and very fine sands occur along the
Potomac River, from the Stafford County line in the
north to the vicinity of Fairview Beach in King George
County. A large area of very fine sand is located just
south of the mouth of Potomac Creek.

Soils formed from fluviomarine materials commonly are
strongly acid to very strongly acid and low in bases. The
texture of the soils reflects the textures of the layers from
which they have formed. Most of the sands are quartz,
which weathers very slowly; and soils formed in sandy
layers have slight to moderate development.

Alluvial parent materials arve of local origin along the
smaller streams and drainageways, and of both local and
general origin along the Rappahannock River. The allu-
vium has a mixed lithology because of the wide variety of
igneous and metamorphic rocks and fluviomarine deposits
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Local roads and streets Lawns, landscaping, and

golf fairways

Camping areas

Playgrounds Picnic areas

high shrink-swell
potential ; poor as sub-
grade material.

water table.

water table.

Slighto . _____________ Slight. _________________ Slight__ . _____________ Slight to moderate: Slight.
slope.
Moderate: slope________ Moderate: slope________ Moderate: slope_.....__ Severe: slope____.______ Moderate: slope.
Slight- - _______________ Slight._________________ Moderate: seasonal Moderate: slope Slight.
high water table. seasonal high water
table.
Severe: poorly drained; | Severe: seasonal high Severe: seasonal high Severe: seasonal high Severe: seasonal

water table. high water table.

Severe: poor as sub- Slight . _______ Moderate: moderately Moderate: slope mod- Slight.
grade material; high slow permeability. erately slow perme-
shrink-swell potential. ability.
Severe: poor as sub- Moderate: slope...__.__ Moderate: slope; mod- | Severe: slope._____..__ Moderate: slope.
grade material; high crately slow
shrink-swell potential. permeability.

found in the uplands. Total thickness of the alluvium
ranges from several feet along drainageways and small
streams to many feet along the Rappahannock River.
Alluvium along the drainageways and small streams
commonly is medinm textured to coarse textured. Along
the Rappahannock River textuves vary widely, ranging
from fine-textured slackwater deposits to coarse-textured
sand and gravel deposits. The soils formed in alluvium
are low to moderate in bases and are medium acid to
strongly acid. The well-drained soils formed in medium-
textured to moderately fine textured alluvium along the
Rappahannock River make up the better farming soils of
Stafford and King George Counties.

Climate—Climate as a genetic factor affects the physi-
cal, chemical, and biological relationships in soils, prin-
cipally through the influence of precipitation and temper-
ature. Water dissolves minerals, supports biological activ-
ity, and transports mineral and organic residue through
the solum. Temperature determines the types of physical,
chemical, and biological activities that take place and the
speed at which they act.

Stafford and King George Counties have the rather
humid, temperate climate that is typical of most coastal
or near-coastal aveas of the Middle Atlantic States. Facts
about the temperature and precipitation are given in
tables in the section “Additional Facts about the Area.”

The climate is fairly uniform throughout the counties.
Differences in elevation are not significant, and the move-
ment of winds, clouds, and rainstorms is not obstructed.
Masses of air generally move through the counties from a
northwesterly divection, but they are warmed by air that
moves in periodically from the south and southwest.

Because precipitation exceeds evapotranspiration, this
humid, rvather uniform climate has caused the soils to be
strongly leached. Most of the soluble materials that either
originally were present or were released through weather-

ing have been removed; therefore, they are mostly
strongly acid and low in plant nutrients.

Precipitation is mainly responsible for the subsoil that
characterizes most soils in the county. In addition to
leaching soluble materials, water that percolates through
the soil moves clay from the surface layer to a subsoil
layer. Iixcept for soils formed in recent alluvium or sand,
soils of the county have a subsoil that contains more clay
than the surface layer,

Also influenced by climate is the formation of blocky
structure in the subsoil of well-developed soils. The devel-
opment of peds (aggregates) in the subsoil is caused
partly by changes in volume of the soil mass that arve
primarily the result of alternate wetting and drying and
of alternate freezing and thawing.

Weathering of minerals occurs at a vate that is related
to temperature and moisture supply. Soils in tropical
regions weather more rapidly than those in temperate
regions. Soils in humid regions weather more rapidly
than those in arid regions. In Stafford and King George
Counties, the soils commonly are relatively low in
weatherable minerals. No frec carbonates are in them, and
most of the bases have been leached out. Because many
of the soils formed in transported parent matervials that
had undergone one or more cycles of erosion, these mate-
rials may have been highly weathered and leached at the
time they were deposited.

Plants and animals—Important factors in the forma-
tion of soils are micro-organisms, vegetation, animals, and
man. Before settlement by man, the native vegetation was
most important in the complex of living organisms that
affect soil development. The settlers found a dense forest
that consisted mainly of hardwoods. Oaks were dominant
in most parts of the counties. Yellow-poplar, sweetgum,
blackgum, holly, hickory, maple, dogwood, loblolly pine,
and Virginia pine also were important; but there were
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probably few pure stands of pine before the counties were
settled. The fairly pure stands of pine that exist today
are generally in areas that were once cleared and culti-
vated.

Most hardwoods use large amounts of calcium and
other bases if they are available. Soils that are normally
high in bases remain so under a cover of deciduous trees
hecause, in large part, the bases are returned to the soil
each year. When the leaves fall and then decompose, the
bases re-enter the soil and are again used by plants.

The soils in Stafford and King George Counties, how-
ever, have never been very high in bases, and conse-
quently, 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
require large amounts of calcinm and other bases, and
their needles do little to restore fertility to the soil.

As farming developed in the county, man became an
important factor in the development of the soils. The
clearing of the forests, cultivation in some areas, intro-
duction of new kinds of crops and other plants, and im-
provements in drainage have affected development of the
soils and will affect their development in the future.

The most important changes brought about by man are
the mixing the upper horizons of the soil to form a plow
layer, tilling sloping soils, which has vesulted in accel-
erated crosion, and liming and fertilizing to change the
content of plant nutrients, especially in the upper hori-
ZONS,

Other than accelerated erosion, few results of these
changes are as yet veflected in the direction and rates of
soil genesis. Some may not be evident for hundreds of
years; however, the complex of living organisms affecting
soil genesis has been drastically changed as a vesult of
man’s activities.

Relief—The velief of an arvea is largely determined by
the underlying geologic formations, the geologic history
of the general region, and the effects of dissection by
rivers and streams. It influences soil formation through
its effects on moisture relationships, erosion, temperature,
and plant cover.

Stafford and King George Counties are in an area of
rolling topography, rather deeply incised by the major
drainage patterns. In aveas of softer geologic formations,
this has given rise to long, rather narrow ridges having
steep side slopes. A rather wide avea of level river ter-
races occurs along the Rappahannock River from the Fal-
mouth area to the southeast corner of King George
County. Stafford County lies astride the Fall Line, with
the western section on the Piedmont Plateau and the
eastern section on the Coastal Plain. King George County
is wholly on the Coastal Plain. Elevations in the area
range from less than 20 feet along the Potomac River in
the east to about 470 feet in northwestern Stafford County.
Generally, the land surface slopes gently to the southeast
at an average rate of some 20 fect to the mile.

Stafford County- has several drainage systems, which
generally flow to the southeast and empty into the Po-
tomac River. King George County is drained by a number
of short streams, which empty either into the Potomac
River on the north or the Rappahannock River on the
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south. The drainage pattern is, in general, dendritic, but
rather irregularly branched. The general fluvial cycle is
in a stage of late youth or early maturity.

Most upland areas are well drained, with drainage
ranging to excessive on the steeper slopes. Geologic ero-
sion is active on the steeper slopes, and some of these
slopes on softer geologic formations are unstable. Accel-
crated erosion, caused by cultivation and overgrazing, is
apparent on many areas.

Slopes of the broader upland ridges range from 0 to
about 10 percent. The narrower ridges range from about
6 to 15 percent. Side slopes range from 10 to 45 percent,
and the majority of the slopes are in the 20 to 35 percent
range.

Drainage on the terraces ranges from somewhat exces-
sively drained to poorly drained. Drainage is commonly
related to the texture and position of the alluvium. Thus,
fine-textured slackwater deposits in low positions com-
monly are poorly drained, while deep deposits of coarse
materials are somewhat excessively drained. Layers of
fine-textured materials in the alluvium cause fluctuating
water tables, and commonly give rise to moderately well
drained or somewhat poorly drained areas.

Terrace slopes are dominantly in the 0 to 6 percent
range. Slopes of the terrace breaks range from 6 to about
18 percent. Stream banks along the larger streams are
commonly very steep and actively eroding.

Time—As a factor of soil formation, time generally is
related to the degree of development or degree of horizon
differentiation within the soil. Thus, a soil that has little
or no horizon development is considered a young soil,
while one that has strongly developed horizons is consid-
ered an old or mature soil. The time span of any onc
soil is directly dependent on the action and interaction
of the soil-forming factors.

Relatively speaking, the oldest soils in Stafford and
King George Counties are those formed in vesiduum from
basic igneous rock, those formed from fine-textured allu-
vium and fluviomarine materials, and those soils that have
developed fragipans. In general, these soils are in less
sloping, velatively stable positions, and have formed in
easily weatherable materials. They have a strong degree
of horizon differentiation and range from moderately well
drained to poorly drained.

Soils that formed in sandy fluviomarine and alluvial
materials are mostly quartz sand, which weathers very
slowly, and horizon differentiation is weak. These soils
commonly are well drained to somewhat excessively
drained. Soils formed in recent alluvium have been in
place only a relatively short time and show little or no
development, other than an accumulation of organic mat-
ter in the surface layer. They are commonly in layers,
due to the method of deposition. Drainage ranges from
well drained to poorly drained.

On steeper slopes, geologic erosion removes soil material
in a relatively short period of time, and the soils are not
in place long enough to develop more than a weak horizon
differentiation. Drainage rvanges from well drained to
somewhat excessively drained.

Most of the upland soils in the Piedmont and Coastal
Plain and most of the terrace soils have moderate horizon
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diffeventiation and are moderately developed. They com-
monly are well drained, but some in low-lying positions
are moderately well drained or somewhat poorly drained.

Morphology of the Soils

Soil morphology in Stafford and King George Counties
is expressed as moderately pronounced horizons in the
majority of the soils, faint horizons in some soils, and
strongly pronounced horizons in some soils. The differen-
tiation of horizons in the soils is the result of one or move
of the following processes: (1) accumulation of organic
matter, (2) leaching of carbonates and salts more soluble
than calcium carbonate, (8) chemical weathering of the
primary minerals of parent material into silicate clay
minerals, (4) translocation of these silicate clay minerals
from one horizon to another, (5) layering of parent
materials, and (6) veduction and transfer of 1ron.

In the formation of most soils in Stafford and King
George Countics several of these processes have interacted
to a varying degree. In some soils only one or two proc-
esses have been active and, in some, only to a slight
degree.

Some organic-matter content has accumulated in all
the soils to form an Al horvizon. Tn many places this
horizon has been eroded away or has been mixed with
materials from underlying horizons through cultivation.
The content of organic matter varies in the different soils
and ranges from low to moderate. Sandy soils, such as
Galestown and Westphalia, have a weak A1 horizon that
contains little organic matter, but, soils such as the Alta-
vista and Wickham have an Al horizon moderate in
organic-matter content.

Most of the soils of Stafford and King George Counties
have been very strongly leached of carbonates and salts
more soluble than calcium carbonate. Most soils are
strongly acid to very strongly acid. A few soils, such as
Mecklenburg, are medium acid to nentral or mildly alka-
line in the lower B and C hovrizon, and are not as strongly
leached. The Coastal Plain soils are formed in unconsoli-
dated fluviomarine sediments. Leaching of carbonate and
other salts probably took place in these sediments even
before they were deposited and soils formed.

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 Stafford and
King George Counties, but kaolinite is recognized as the
most common and most characteristic clay mineral in the
soils of the county. Other clays, such as illite, mont-
morillonite, and probably halloysite occur in smaller
quantities. A few soils, such as Elbert and Orange, have B
horizons that are high in montmorillonite.

Layering influences the formation of soil horizons in
several ways. The formation of silicate clays varies di-
rectly with the amount of weatherable minerals in each
layer. A layer high in slowly weatherable quartz sand
forms less silicate clay than a layer high in easily weath-
ered, silt-sized minerals. Water commonly moves more
slowly between layers of different textures, and this re-
sults In a temporary excess of water in the layer above.
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As the water slows down, minerals carried down by per-
colation are deposited or are precipitated, commonly
forming either a compact layer or a clay layer that is
slowly to very slowly permeable. If the compact layer is
high 1n sand or silt, 1t is called a fragipan. In some of the
soils, the clay layers and fragipans are commonly several
feet, thick. The Orange soils are an example of a soil
having a clayey subsoil, and the Bourne soils are an
example of a soil having a fragipan.

Gleying, or the process of chemical reduction and trans-
fer of iron, occurs in soils where drainage is impeded.
The naturally wet soils of Stafford and King George
Counties have some degree of gleying in one or more of
their horizons. Bladen and Wahee are examples of soils
that have been affected by gleying because of a high
water table. The gleying process involves the reduction
and removal of iron from the soil.

Tron that has been reduced in areas where the soil is
poorly aerated generally becomes mobile and commonly
1s removed from the soil. Part of the mobile iron moves
either within the horizon where it originated or to an-
other hovizon. Part of this iron is scgregated and reoxi-
dized to form the red, yellowish-red, strong-brown, and
vellowish-brown mottles that are common n some hori-
zons of soils having impeded drainage. The reduction,
segregation, and reoxidation of iron has ocemrred in
hovizons of the Altavista and Woodstown soils.

When silicate clay forms from primary materials,
some iron generally is freed as hydrated oxide. Depending
on the degree of hydration, such oxides normally are
strongly red. In soils formed in parent material that is
highly quartzose, coarse textured, and that lacks sufficient
silicate clay minerals to form an argillic horizon, only a
small amount of hydrated oxide is required to color the
soil material. Such soils generally have a bright-colored
B horizon. The Manor soils have a distinctly colored
B horizon.

In most well-developed and freely aerated soils that
have a clayey B horizon, hydrated iron oxide may color
the horizon as strongly as it does a coarser textured B
horizon. Ior example, the clayey subsoil horizon in the
Turbeville soils is very strongly colored by free iron
oxide. At the other extreme the Roanoke soils, which are
poorly aerated, have yellower hues, lower chromas, and
generally higher values than the Turbeville soils.

Classification of the Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to ve-
member soil characteristics and interrelationships. Clas-
sification is useful in organizing and applying the results
of experience and research. Soils are placed in narvow
classes for discussion in detailed soil surveys and for
application of knowledge within farms and fields. The
many thousands of narrow classes are then grouped into
progressively fewer and broader classes in successively
higher categories, so that information can be applied to
large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (4). The system
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currently used by the National Cooperative Soil Survey
was developed in the early sixties (8) and was adopted
in 1965 (6). It is under continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the sevies. The criteria for classification
are soil properties that are observable or measnrable, but
the properties are selected so that soils of similar genesis
are grouped together. The placement of some soil series
in the current system of classification, particularly in
families, may change as more precise information be-
comes available.

Table 8 shows the classification of cach soil series of
Stafford and King George Counties by family, subgroup,
and order, according to the current system. The Great Soil
Group category of the 1938 classification system is also
given.

Orpers.—Ten soil orders are recognized. These are
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spo-
dosols, Alfisols, Ultisols, Oxisols, and Histosols. The
properties used to differentiate the soil orders are those
that tend to give broad climatic groupings of soils. Three
exceptions, the Entisols, Flistosols, and Tnceptisols, occur
in many different climates. The four soil orders in Staf-
ford and King George Counties are Alfisols, Entisols,
Inceptisols, and Ultisols.

Susorners.—REach order is divided into groups (sub-
orders) that ave based mostly on soil characteristics that
seem to produce classes having the greatest similarity
from the standpoint of their genesis. Suborders narrow
the broad climatic range of soils that are in the orders.
Soil characteristics used to separate suborders mainly
reflect either the presence or absence of waterlogging or
soil differences resulting from climate or vegetation.
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Gruear Grours.—Soil suborders are separated into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
used to make separations arve those in which clay, iron,
or humus have accumulated, ov those that have horizons
that interfere with the growth of roots or the movement
of water, such as fragipans or claypans. The features arve
the self-mulching properties of clays, soil temperature,
major differences in chemical composition (mainly cal-
cium, magnesium, sodium, and potassium), and the like.
The great group is not shown in table 8; however, the
name of the great group is the last word in the name ot
the subgroup.

Suscrours.—Great groups are subdivided into sub-
groups, one representing the central (typic) segment of
the gronp, and the others called intergrades that have
properties of the group and also one or more propertics
of another group, suborder, or order. Subgroups are also
made in those instances where soil properties intergrade
outside of the range of any other great group, suborder,
or order. The names of subgroups are derived by placing
one or more adjectives before the name of the great group.
An example is Typic Hapludults (a typical or central
Hapludnlt).

Farrmaes—Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or the behavior of soils when used for
engineering. Among the properties considered are texture,
mineralogy, reaction, soil temperature, permeability,
thickness of horizons, and consistence. A family name
consists of a series of adjectives preceding the subgroup
name. These adjectives are class names for texture, min-
cralogy, temperature, ete., that are used as family differ-
entine (see table 8) ; an example is the fine-loamy, mixed,
thermic family of Typic Hapludults.

TasLe 8.—Classification of soil series into higher categories

Current classiflcation 1938 Soil classification
Series
Family Subgroup Order Great soil group
Altavista___..__ Fine-loamy,mixed, thermic_.____ Aquic Hapludults__._____} Ultisols__.___ Red-Yellow Podzolic soils.
Appling.______ Clayey, kaolinitic, thermic_.____ Typic Hapludults_____.__ Ultisols-_____ Red-Yellow Podzolic soils.
Ashlar_____.__- Coarse-loamy, mixed, thermic- - .| Typic Dystrochrepts_ .. Ineceptisols..__| Lithosols.
Atlee. - .. ____ Fine-loamy, mixed, thermic_ . ___ Typic Fragiudults_ . ____ Ultisols_ - __ Red-Yellow Podzolic soils.
Augusta________ Fine-loamy, mixed, thermic_____ Aeric Ochraquults- - . __ Ultisols_ . ___. Low-Humic Gley soils intergrading to-
ward Red-Yellow Podzolic soils.
Aura__._____.___ Fine-loamy, mixed, mesic_._____ Typic Hapludults________ Ultisols_ . ___. Red-Yellow Podzolic soils.
Bertieo__._.____ Fine-loamy, mixed, thermic_ - ___ Aquic Hapludults__..____ Ultisols- - .___ Low-Humic Gley soils intergrading to-
ward Red-Yellow Podzolic soils.
Bibb_o oo ____ Coarse-loamy, siliceous, acid, Typic Fluvaqguents__..__. Entisols__.___ Low-Humic Gley soils.
thermic.
Bladen.___._.__ Clayey, mixed, thermie.___.____ Typic Albaquults..___. .- Ultisols. - _- Low-Humic Gley soils.
Bourne_.....___| Fine-loamy, mixed, thermic.____ Typic Fragiudults_ .. _.__ Ultisols_ _.__.| Gray-Brown Podzolicsoils.
Bourne, gravelly | Fine-loamy, mixed, thermic_ .. Typic Fragindults_ .. _.__ Uiltsols_ . . __ Gray-Brown Podzolic soils.
subsoil variant. )
Bremo_.._______ Loamy-skeletal, mixed, thermic_{ Typic Dystrochrepts____. Inceptisols____| Lithosols.
Caroline.._____. Clayey, mixed, thermic___._____ Typic Paleudults_ . ____ Ultisols_ .- .- Red-Yellow Podzolic soils.
Cartecay '._____ Coarse-loamy, mixed, nonacid, Aquic Udifluvents____.__ Entisols..____ Alluvial soils.
thermic. .
Ceeil .- __ Clayey, kaolinitic, thermic.____. Typic Hapludults._ .. __ Ultisols. . ____ Red-Yellow Podzolic soils.

See footnotes at end of table.
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TasLE 8.—Classification of soil series into higher categories—Continued
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Current classification

1938 Soil classification

Series
Family Subgroup Order Great soil group
Colfax..______. Fine-loamy, mixed, thermic.___._ Aquic Fragiudults_._._._ Ultisols. .- _ .- Red-Yellow Podzolic soils intergrading
toward Low-Humic Gley soils.
Colfax, gmvelly Fine-loamy, mixed, thermic_____ Aquic Fragiudults____.__ Ultisols___.._ Red-Yellow Podzolic soils intergrading
subsoil toward Low-Humic Gley soils.
variant.
Congaree.______ Fi!t‘;xle—lom'ny, mixed, nonacid, Typie Udifluvents____.__ Entisols______ Alluvial soils.
hermic.
Craven_________ Clayey, mixed, thermie_.______ -t Aquic Hapludults__ .. ___ Ultisols_ - -_._ Red-Yellow Podzolic soils.
Cullen_________ Clayey, mixed, thermic___._____ Typic Hapludults_ . ____ Ultisols_ - ____ Red-Yellow Podzolic soils intergrading
toward Reddish-Brown Lateritic
soils.
Qogue__-‘ ______ Clayey, mixed, thermic__.._____ Aquic Hapludults.______ Ultisols .- - ___ Red-Yeliow Podzolie soils.
]glbclrt, thin Fine, montmorillonitic, mesic--_| Typic Ochraqualfs__.__._. Alfisols_______ Low-Humic Gley soils.
solum
variant.
Elioak? _______ Clayey, kaolinitic, mesic._______ Typic Hapludults . .___ Ultisols. ... Red-Yellow Podzolic soils.
Fairfax_.____.__ Fine-loamy, mixed, mesic.______ Typic Hapludults. .. _.__ Ultisols______ Red-Yellow Podzolic soils.
Fallsington 3____| Fine-loamy, siliceous, mesic__-__ Typic Ochraguults_______ Ultisols_ - - .__ Low-Humic Gley soils.
Galestown______ Sandy, siliccous, mesic_._______ Psammentic Hapludults__| Ultisols_ _____| Sols Bruns Acides.
Tuka o ______ Cotaltrse-lpamy, siliceous, acid, Aquic Udifluvents___.___ TEntisols______ Alluvial soils.
hermic.
Kempsville. _.__ Fine-loamy, siliceous, thermic___{ Typic Hapludults___.___ Ultisols______ Red- Yellow Podzolic soils.
Lignum________ Clayey, mixed, thermic_________ Aquic Hapludults. . ____. Ultisols_ _ - ___ Planosols.
Manor_. _______ Coarse-loamy, micaceous, mesic_| Typic Dystrochrepts..___ Inceptisols____| Sols Bruns Acides.
Marro o __ Fine-loamy, siliceous, mesic_____ Typic Hapludults. - _____ Ultisols___-__ Gray-Brown Podzolic soils intergrading
. toward Red-Yellow Podzolic soils.
Meadowville.___| Fine-loamy, mixed, mesic_______ Typic Hapludults______. Ultisols___.__ Alluvial soils.
Mecklenburg 4.__| Fine, mixed, thermic__.________ Ultic Hapludalfs________ Alfisols_______ Red-Yellow Podzolic soils.
Nason_________ Clayey, mixed, thermic_________ Typic Hapludults_______ Ultisols__ . ___ Red-Yellow Podzolic soils.
Orange_________ Fine, montmorillonitic, thermic..| Albaquic Hapludalfs___.. Alfisols_______ Planosols.
Pooller, thin Clayey, mixed, thermic_-_..____ Aeric Ochraquults__.____ Ultisols. - ___ Low-Humic Gley soils.
solum
variant. .
Roanoke.______ Clayey, mixed, thermic...._.___ Typic Ochraquults_.____ Ultisols - - __ Low-Humic Gley soils.
Sassafras______. Fine-loamy, siliceous, mesic..._. Typic Hapludults._ . ___ Ultisols._____ Gray-Brown Podzolic soils intergrading
toward Red-Yellow Podzolic soils.
Slzznl,c __________ Fine-loamy, mixed, thermic.____ Typic Hapludults.______ Ultisols_ .- ___ Alluvial soils.
Susquehanna 5__| Fine, montmorillonitic, thermice._| Vertic Paleudalfs_.______ Alfisols_______ Red-Yellow Podzolic soils.
Tetotum_ ______ Fine-loamy, mixed, thermic_____ Aquic Hapludults_ - ____ Ultisols______ Gray-Brown Podzolic soils intergrading
toward Red-Yellow Podzolic soils.
Turbeville_..___ Clayey, mixed, thermic_.._.____ Typic Paleudults_._.____ Ultisols. __.__ Red-Yellow Podzolic soils intergrading
toward Reddish-Brown Lateritic soils.
Wahee.________ Clayey, kaolinitic, thermic._____ Aeric Ochraquults. _..___ Ultisols_ _____ Planosols.
Watt, gray sur- | Loamy-skeletal, mixed, mesic.__| Typie Dystrochrepts_____ Inceptisols__..| Lithosols.
face variant.
Wehadkee 8..___ Fin}e-lomuy, mixed, nonacid, Typic Fluvaquents______ Entisols______ Low-Humic Gley soils.
thermic.
Westphalia.____ Coarse-loamy, siliceous, mesic___| Ochreptic Hapludults____| Ultisols______ Gray-Brown Podzolic soils intergrading
. toward Red-Yellow Podzolic soils.
Wickham__.____| Fine-loamy, mixed, thermic_____ Typic Hapludults_ . _____ Ultisols______ Red-Yellow Podzolic soils.
Wickham, thin so-| Fine-loamy, mixed, thermic_____ Typic Hapludults_ . ____ Ultisols_ .. __ Red-Yellow Podzolic soils.
lum variant.
Woodstown_____ Fine-loamy, siliceous, mesic_____ Aquic Hapludults._______ Ultisols_ . ____ Gray-Brown Podzolic soils intergrading
toward Red-Yellow Podzolic soils.
Worsham_______ Clayey, mixed, thermic_________ Typic Ochraquults_______| Ultisols_____. Low-Humic Gley soils.
Zion, deep Fine, mixed, thermie___________ Ultic Hapludalfs________ Alfisols_._____| Gray-Brown Podzolic soils.

variant.

‘1 The Cart:ecay soils in this survey area are taxadjuncts to the
Cartecay series because they have a more strongly acid C horizon

than the defined range for the series.

2 The Elioak soils in this survey area are taxadjuncts to the

Elioak series because they have mixed mineralogy.

® The Fallsington soils in this survey area are taxadjuncts to the
Fallsington series because they have more fine sand than the defined

range for the series. .
4 The Mecklenburg soils in this survey area are taxadjuncts to the

5 The Susquehann
Susquehanna series because they are
the solum than the defined range for the series.

¢ The Wehadkee soils in this survey arca are taxadjuncts
Wehadkee series beeause they are more acid than the defined range

for the series.

Mecklenburg series because they have a more yellow A horizon and
a less acid subsoil than the defined range for the series.
a soils in this survey area arc taxadjuncts to the
more acid in the lower part of

to the
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Additional Facts About the Counties

Stafford County was formed in 1664, from the western
part of Westmoreland County, and named for Stafford-
shire, England. The first major settlement was made
about 1647, along the lower section of Aquia Creek, by
settlers from Maryland and eastern Virginia.

King George County, named for King George I, was
formed in 1720 out of what was then Richmond County.
It originally extended from the present boundary between
Richmond and Westmoreland Counties to the present
boundary between Stafford and Fauquier Counties and
had no contact with the Potomac River.

In 1776, an act was passed that gave Stafford that part
of King George County on the Rappahannock River west
of Muddy Creek, and King George that part of Stafford
County east of Potomac Creek, thus establishing the pres-
ent boundary between the two counties.

Falmouth, on the Rappahannock River in southern
Stafford County, was founded in 1727. This was a busy
trading and shipping center in colonial days, as was Port
Conway in southern Iing George County. The county
seat, of Stafford County, also called Stafford, is located in
the east central section. It developed along an important
north-south trade route that started out as an Indian trail
that became a post road about 1750, and is now U.S. High-
way 1. The county seat of King George County, also called
King George, is in the central part of the county. It de-
veloped along a trade route that is now State Route 3.

The growth of urban centers and rural settlement has
closely paralleled the development of farming and agri-
culturally based trade in the past.

Highway facilitics are provided by Interstate 95, U. S.
Highway 1, and U. S. Highway 301, the main north-south
routes to Washington, D.C., and Richmond and points
south.

Although Stafford and ICing George Counties have
little manufacturing except lumber, meat processing, and
food products, more people are now employed in manu-
facturing than in any other fiecld. Chemicals, wearing
apparel, and wood products are the main industries.

The two-county area contains approximately 185,628
acres of commercial forest in addition to some 27,600
acres of noncommercial forest. A portion of this non-
commercial forest is included in U. S. National Park
Service lands and in areas where utilization is incom-
patible with other uses.

Commercial sand and gravel is produced in large quan-
tities from deposits along the Rappahannock River in the
south. A number of other rock and mineral resources,
such as iron ore, gold, and pyrite have been mined or
produced in the past. Sandstone has been quarried for
dimension stone along Aquia Creek and Austin Run near
Stafford, and along the Rappahannock River near
Falmouth.

Schools and churches are available thronghout the two
counties, The counties also have modern medical facilities.

Water Supply

Quantity and quality of water are of prime importance
in Stafford and King George Counties. Quantity is de-
pendent upon the amount of water in underground reser-
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voirs that is economically available for pumping, the
amount of water in surface streams economically avail-
able for use, and the amount of water in surface storage
reservoirs. Quality is dependent on the chemical content
of both underground and surface waters, the tidal influ-
ence on the larger surface streams, and the degree of
contamination caused by residential and industrial de-
velopment.

The area is bounded on the north by the Potomac River.
Although the Potomac River is a large source of water, it
is tidal and brackish in this area and therefore not suited
to either municipal or many industrial uses. The two-
county area is bounded on the south by the Rappahannock
River, which contains fairly large supplies of surface
water except during periods of prolonged drought when
the flow becomes unusually low. The tributary streams of
the area are all rather small and therefore do not provide
large supplies of water without the construction of large
storage reservoirs (fig. 8).

Reservoirs for storing water have been constructed
along Aquia, Chopawamsie, and Potomac Crecks in Staf-
ford County.

The western section of Stafford County, in the Pied-
mont Plateau, is underlain by metamorphic and igneous
rocks that consist primarily of granite, gneiss, schist, and
quartzite. The eastern section of Stafford County and all
of King George County in the Atlantic Coastal Plain is
underlain by layers of clay, marl, sand, and gravel that
dip and thicken toward the southeast. The bedrock under
this sediment is an extension of the rocks of the Piedmont
Platean.

In the Piedmont, water occurs in the weathered material
that overlies the bedrock, and in fissures in the bedrock.
In most places, the weathered material yields supplies of
water satisfactory for domestic needs. No large yields
from bedrock have heen reported. Most of the shallow
wells produce water of good chemical quality, but water
from the deeper wells may have a high content of iron
and acid.

In the Atlantic Coastal Plain, water of good quality
commonly is encountered at depths less than 80 feet.
Shallow sand formations yield 20 gallons per minute or
more. Sand formations at depths of approximately 250
and 350 feet have yielded as much as 100 gallons per
minute. Except for near-surface water, most water found
in formations at depths of less than 250 feet is likely to
contain excessive iron. Artesian wells are present in low
areas near the Rappahannock River and the Potomac
River.

Physiography, Relief, and Drainage

Stafford and King George Counties are in an area of
rolling to hilly topography, rather strongly dissected by
the major drainage patterns. In areas close to the major
streams, this strong dissection has given rise to long, nar-
row, winding ridges having steep sides. Back from the
streams are areas of broad ridges having sides that are
much less steep. A rather wide area of level to gently
sloping river terraces is along the Rappahannock River
in the south, extending from just east of Falmouth in
Stafford County to the southeast corner of King George
County. Broad, low-lying, level areas occur around Brents
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Figure 8.—Reservoir for storing water constructed on Chopawamsic Creek in the northern part of Stafford County.

Point and Marlboro Point in Stafford County, and in
northeastern and castern King George County, from
Boyds Hole and Mathias Point o R051u Creek.

The western section of Stafford County, west of Inter-
state 95, is on the Piedmont Plateau. The eastern section
of Stafford County and all of King George County is on
the Atlantic Coastal Plain. Elevations in the two-county
area range from less than 20 feet along the Potomac and
Rmppahannock Rivers to 467 feet at a point in north-
western Stafford County. Generally the land surface
slopes gently to the southeast, at an average rate of some
20 feet per mile.

Stafford County has several drainage systems. Gen-
erally, all the drainage systems flow to the southeast and
empty into the Potomac River, which also flows to the
southeast and empties into Chesapeake Bay. The Chopa-
wamsic Creck system drains the extreme norvth section of
the county. The Aquia Creck system drains about one-
third of the county area, south of Chopawamsic Creek
and north of Potomac Creek. Accokeek Creek drains a
small area just south of Stafford Courthouse. The Poto-
mac Creek system drains some 30,000 acres in the south-
central section of the county. The southern section is
drained by a number of short streams that generally flow
south to enter the Rappahannock River.

King George County is drained by a number of short
streams. 'lhe area north of State Route 218 drains into
the Potomac River. The Machodoc Creek system, the
lavgest in the county, drains a section extending from
Comorn eastward to the Potomac River. The arca between
State Route 205 and State Route 3 drains eastward into
the Potomac River. The southern section of the county,
south of State Route 218, Routes 607 and 608, and State
Route 3, drains southward into the Rappahannock River.

The dmnnfre pattern is, in general, dendritic, but is

rather 111eﬂuhlly branched. The gener: ral fluvial cycle 1s
in a stage of late youth or early nmtmlt\

Climate °

Stafford and King George Counties, in common with
much of Tidewater Vn ginia and surrounding aveas, have
WArm summenrs, le]mtlvely mild winters, and nonlmﬂy
adequate rainfall. The relatively warm waters of the
Atlantic Ocean to the east have a slight moderating effect
on the climate, and the Appalachmn Mountains “to the
west tend to lessen the intensity of winter storms.

S By M. . BArLEy, climatologist for Virginia, National Weather
Service, U.S. Department of Commerce.
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The counties lie in the paths of warm, moist air cur-
rents moving from the south or southwest, and of cold,
dry air currents moving southward and eastward from
Canada. These alternating currents frequently bring
sharp changes in the daily weather and contribute greatly
to the large variations in weather from one season to
another. Daily weather sometimes differs in various parts
of the counties, but elevation differences are not large
enough to cause significant, differences in climate. There-
fore, the climatological data (table 9) for Dahlgren is
considered approximately applicable to all of the two-
county area. i

Average annual temperatures vary slightly from one
vear to another but average about 57° F. Temperatures
above 95° are infrequent, and temperatures about 100° or
below 0° are rave. Prolonged periods of very cold or very
warm weather are unusual. Maximum temperatures reach
90° or higher on an average of about 30 days per year.
Some mild spells occur in winter, and occasional periods
of dry, mild weather relieve stretches of warm, humid
weather in summer.

The growing season, defined as the period between the
average dates of the last freezing temperature in the
spring and the first freezing temperature in the fall, is
222 days. This growing season is long enough to allow
proper maturity of a large variety of crops. The pasture
season is slightly longer, but the winter months are cold
enough to require feed and shelter for livestock. Proba-
bilities of freezing temperatures occurring after the
mean date in spring and before the mean date in fall,
presented in table 10, are generally applicable over the
two counties. The local topography will cause some varia-
tion with greater freeze hazard in low areas, where cold
air may settle, than on crests and higher slopes.

Annual precipitation averages about 39.5 inches. The
amounts vavy greatly from one year to another. Over a
recent 30-year period, annual precipitation at Dahlgren
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ranged from 27.4 inches to 54.8 inches, a variation of 100
percent.

Monthly average precipitation ranges from 4.6 inches
in July to 2.4 inches . November and February. Amounts
vary greatly from year to year for any given month, as
can be seen by examining the information in table 9. All
months of the year receive light rainfall in some years
and excessive amounts in others. Although rainfall is
greater during the summer months, it is commonly in-
sufficient becanse this is the time when vegetation demands
the greatest amount of moisture and evaporation is high-
est. Also, summer rainfall comes mostly in the form of
thundershowers, some of which are heavy and result in
considerable runoff. The largest rains, usually lasting 2
or 3 days, are associated with hurricanes that have passed
inland across the Atlantic coast, but these occur infre-
quently.

The counties are subject to occasional heavy local rains
which sometimes give storm totals of 4 inches or more in
a few hours. These may cause some local flash flooding
and erosion of soils.

Periods of deficient rainfall are primarily responsible
for dronghts in the counties. Prolonged dry spells occur
in many vyears resulting in periods of insuflicient soil
moisture at one or more times during the growing season.
Occasionally several dry years occur in succession result-
ing in serious drought. Wet spells sometimes occur also,
but these are less of a problem than drought.

Minor windstorms, often associated with thunder-
storms, cause scatteved local damage in the counties a
few times each year. No tornadoes have been reported in
Stafford and King George Counties, and tornado occur-
rence in the general avea is very infrequent. Thunder-
storms occur at a given locality on about 40 days per
year, and sometimes cause minor lightning damage. Dam-
aging hailstorms occur but are much less frequent than

TaBLE 9.— Temperature and precipilation dala

[Data from records at Dahlgren, King George County, Va.]

Temperature 2 years in 10 will have at, Precipitation
least 4 days with—
Month 1 year in 10 will have—
Average Average Maximum Minimum Average Average
daily daily temperature temperature total snowfall
maximum | minimum equal to or equal to or Less More
higher than— | lower than— than— than—
°F. °F, °F. °F. Inches Inches Inches Inches

45 29 63 17 3.2 1. 4 6.0 3.9
47 30 64 19 2.4 1.1 3.8 3. 4
55 36 73 27 3.2 1.5 5.3 1.9
65 45 82 37 2.1 1. 6 6.0 .1
74 55 87 46 3.1 .9 5. 5 .0
83 64 93 56 3.2 1.1 5. 6 .0
86 69 94 63 4.0 1.2 7.5 .0
84 67 93 61 4.5 .6 10. 6 .0
September____________________ 79 61 89 5l 3.8 .8 11. 2 .0

October. _____________________ 68 49 82 40 3.0 1.3 4.8 O]
November______ _____________ 57 39 72 29 2. 4 .7 4.5 .7
December__ __________________ 47 31 61 19 3.0 L9 5.1 2.3
Year. oo ___________._____ 66 48 208 812 39, 5 30. 9 51. 8 12. 3

! Less than 0.05 inch.

2 Average annual highest temperature.

# Average annual lowest temperature.
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TABLE 10.—Probabilities of last freezing temperatures in spring and first in fall

[All data from records at Dahlgren, King George County, Va.]

Dates for given probability and temperature

P obability

F. or lower 24° F. or lower 20° F. or lower 16° F. or lower

32° F. or lower | 28°
Spring:
1 year in 10 later than_____.__________ Apr. 20 _______. Apr
2 years in 10 later than______________ Apr. 4___ . _.__ Apr.
5 years in 10 later than______________ Apr. 3. ___ Mar
Fall:
1 year in 10 earlier than. . ___________ Oct. 27__._.____ Nov
2 years in 10 earlier than____________ Nov. 1.______.__ Nov
5 years in 10 earlier than__ _ _________ Nov. 11_._.____ Nov

R S Mar. 27________ Mar. 18________ Mar. 5.
| Mar. 20________ Mar., 11________ Feb. 22.
20 ______ Mar. 8_________ Feb. 25_________ Feb. 1.

R T Nov. 15________ Nov.25______.__ Dec. 5.
13 .. Nov.20________ Nov. 30________ Dec. 11.
22 .. Nov.30________ Deec. 11________ Dec. 26.

thunderstorms, In a period of several years, one or two
hurricanes usually veach the area but have diminished
wind velocities causing little damage. Heavy rains from
hurricanes sometimes cause flooding of lowlands. A few
snowstorms occur in winter and fairly heavy snowstorms,
which cause some damage and much inconvenience, occur
every few years.

The average annual relative humidity in Stafford and
King George Counties is 70 percent. Relative humidity
is below 60 percent about one-third of the time, and is 80
percent or above about one-third of the time. Relative
humidity throughout the day usually varies inversely with
the temperature and is, thevefore, highest in early morn-
ing and lowest in early afternoon.

Generally, the prevailing wind is from the northwest,
but records show that winds from all directions are pos-
sible. In summer, southerly winds are more frequent than
northerly winds. Average monthly windspeeds vary from
about 10 miles per hour in March and April to about 6
miles per hour in Angust. Winds are commonly lightest
during early morning hours and strongest in early after-
noon.

Clouds cover about six-tenths of the sky, on the average,
between sunrise and sunset. Cloud cover is least in fall
and greatest in winter and early spring. Overcast days
are considerably less frequent in summer when most clouds
are of the cumulus type. Less cloudiness and long hours
of daylight allow abundant sunshine during the growing
season.
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Glossary

Acidity. See reaction, soil.

Alluvium, Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available moisture capacity (also termed available water capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point, It is commonly expressed as inches of water per
inch of soil.

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 43 percent sand, and
less than 40 percent silt.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure he.
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is 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 erains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Contour farming. Plowing, cultivating, planting, and harvesting
in rows that are at right angles to the natural direction of the
slope or that are parallel to terrace grade. :
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Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such
runoft.

Erosion. The wearing away of the land surface by wind (sand.
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide
compounds, 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 eondition of
the soil, are favorable.

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Fragipan. A loamy, brittle, subsurface horizon that is low in
organic-matter content and clay but is rich in silt or very fine
gand. 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 is generally mottled, is slowly
or very slowly permeable to water, and has few or many
bleached fracture planes that form polygons. Fragipans arve a
few inches to several feet thick; they generally occur 15 to
40 inches below the surface.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristics produced by soil-forming
processes. These are the major horizons:

0 horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—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).

B nhorizon—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 dis-
tinctive characteristies caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A lhorizon; 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.

¢ Torizon—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.

B layer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or I3 horizon.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually in-
dicates poor aeration and lack of drainage. Descriptive terms
are as follows: Abundance—few, common, and many,; size—
fine, medium, and coarse; and contrast—faint, distinct, and
prominent. The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension ; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension: and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example, a
notation of 10YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, modcrately slow, moderate, moderately rapid,
rapid, and very rapid.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline.
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An acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid___ Below 45 Neutral . _________ 6.6to 7.3
Very strongly acid. 4.5to5.0  Mildly alkaline._____ T4t07.8
Strongly acid_—--_- 5.1t05.5 Moderately alkaline. 7.9to 84
Medium acid_____ 5.6t06.0 Strongly alkaline____ 8.5 to 9.0
Slightly acid—____ 6.1to 6.5 Very strongly alka-
line - 9.1 and
higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Sand, Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters., Most sand grains
consist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85 per-
cent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

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
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely con-
fined to the solum.

Striperopping. Growing crops in a systematic arrangement of strips,
or bands, to serve as vegetative barriers to wind and water
erosion.

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
(vertical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are either singlc grain (each
grain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, 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 soil. The basic USDA textural classes,
in order of increasing proportion of fine particles, are sand,
Toamy sand, sandy loawm, loam, silt loam, silt, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
further divided by specifying “coarse,” ‘“fine,” or ‘“very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Upland (geology). Land consisting of maferial unworked by water
in recently geologic time and lying, in general, at a higher
elevation than the alluvial plain or stream terrace. Land above
the lowlands along rivers.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may he separated from a lower
one by a dry zone.

Weathering. All physical and chemical changes produced in rocks
at or near the earth’s surface by atmospheric agents. These
changes result in more or less complete disintegration and
decompnsition of the rock.
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