SOIL SURVEY OF

Bell County, Texas

United States Department of Agriculture
Soil Conservation Service
In cooperation with

Texas Agricultural Experiment Station







ma;l)s do not show small areas of contrasting soi
scale.

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

Major fieldwork for this soil survey was completed in the period 1961-71. Soil names and
descriptions were approved in 1972. Unless otherwise indicated, statements in the publication refer to
conditions in the county in 1971. This survey was made cooperatively by the Soil Censervation Service
and the Texas Agricultural Experiment Station. It is part of the technical assistance furnished to the
Central Texas and Little River-San Gabriel Soil and Water Conservation Districts.

Soil maps in this survey may be copied without permission, but any enlargement of these maps could
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged
s that could have been shown at a larger mapping

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and ranches; in selecting sites
for roads, ponds, buildings, and other
structures; and in determining the suita-
bility of tracts of land for farming, indus-
try, and recreation.

Locating Soils

All the soils of Bell County are shown on
the detailed map at the back of this publi-
cation. This map consists of many sheets
made from aerial photographs. Each sheet
is numbered to correspond with a number
on the Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the 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 capa-
bility classification of each. It also shows
the page where each soil is described and
the page number of the pasture and hay
group and the range site in which the soil
has been placed.

Individual colored maps showing the rel-
ative 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 mate-
rial can be used as an overlay over the soil

map and colored to show soils that have
the same limitation or suitability. For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those
that have a moderate limitation can be
colored yellow, and those that have a se-
vere limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the discussions of the capability
units, the pasture and hay groups, and the
range sites.

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

Ranchers and others can find, under
“Range,” groupings of the soils according
to their suitability for range and also the
names of many of the plants that grow on
each range site.

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tion “Engineering Interpretations.”

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

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

Newcomers in Bell County will be espe-
cially interested in the section “General
Soil Map,” where broad patterns of soils
are described. They may also be interested
in the information about the county given
at the beginning of the publication and in
the section on climate.

Cover:

Terraces, contours, and grassed waterways used in con-
servation farming on Houston Black soils.
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SOIL SURVEY OF BELL COUNTY, TEXAS

BY JOHN W. HUCKABEE, JR., DAVID R. THOMPSON, JIM C. WYRICK, AND E. G. PAVLAT, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE TEXAS
AGRICULTURAL EXPERIMENT STATION

ELL COUNTY is in the east-central part of

Texas (fig. 1). It has a total area of 690,560
acres, or 1,079 square miles. Belton is the county
seat.
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Figure 1.—Location of Bell County in Texas.

The eastern half of the county is in the Texas
Blackland Prairie. The soils in this area are mostly
deep and are underlain by marl, marly clay, and soft
limestone. The western half of the county is in the
Grand Prairie. The soils in this area are on a lime-
stone plain, and most are deep to shallow over soft
or hard limestone.

Remnants of stream terraces are throughout the
county. Lenses and pockets of sand and gravel
generally are at a depth of 5 to 40 feet. There are
hills, or knobs, near Rogers in the southeastern part
of the county. Uplands on the limestone plain are
dissected by stream valleys, and in many places
there are bluffs and slopes that are stony. In some
places, nearly all of the highland area has been
eroded away, except for small mesas that range
from 50 feet to 200 feet in height.

Most of Bell County is drained by the Little River,
which flows out of the county and empties into the
Brazos River. The Little River is formed from the

confluence of the Leon and Lampasas Rivers in the
central part of the county.

About 56 percent of the county is in crops, and
about half of this area is in row crops, mainly grain
sorghum and cotton. Smaller areas produce corn,
oats, and wheat. The oats are mainly grazed by
livestock; only a small acreage is harvested for
grain. Grazing land for cattle, sheep, and goats and
land in the Fort Hood Military Reservation make up
most of the remaining 44 percent of the county.

Fishing, hunting, and recreation contribute to the
county’s economy, and the factories in the Temple-
Belton area are also of considerable economic im-
portance. Sale of dairy and poultry products and of
wool and mohair contributes to the local economy.

How This Survey Was Made

Soil scientists made this survey to learn what
kinds of soil are in Bell County, where they are
located, and how they can be used. The soil scien-
tists went into the county knowing they 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 se-
quence 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 leach-
ing or by the action of plant roots.

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

Soils that have profiles almost alike make up a
soil series. Except for different texture in the sur-
face layer, all the soils of one series have major
horizons that are similar in thickness, arrangement,
and other important characteristics. Each soil se-
ries is named for a town or other geographic feature
near the place where a soil of that series was first
observed and mapped. Austin and Denton, for exam-
ple, are the names of two soil series. All the soils in
the United States having the same series name are

1



9 SOIL SURVEY

essentially alike in those characteristies that affect
their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the
surface layer and in slope, stoniness, or some other
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 indi-
cates a feature that affects management. For exam-
ple, Heiden clay, 1 to 3 percent slopes, is one of
several phases within the Heiden series.

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

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

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series.
Three such kinds of mapping units are shown on the
soil map of Bell County: soil complexes, soil associa-
tions, and undifferentiated groups.

A soil complex consists of areas of two or more
soils, so intricately mixed or so small in size that
they cannot be shown separately on the soil map.
Each area of a complex contains some of each of the
two or more dominant soils, and the pattern and
relative proportions are about the same in all areas.
Generally, the name of a soil complex consists of the
names of the dominant soils, joined by a hyphen.
Eddy-Stephen complex, 0 to 3 percent slopes, is an
example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individ-
ually on the soil map but are shown as one unit
because the time and effort of delineating them
separately cannot be justified. There is a considera-
ble degree of uniformity in pattern and relative
extent of the dominant soils, but the soils may differ
greatly one from another. The name of an associa-
tion consists of the names of the dominant soils,
joined by a hyphen. Tarrant-Purves association,
rolling, 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 areas shown on the map may be made
up of only one of the dominant soils, or of two or
more. Speck soils, 1 to 3 percent slopes, is an undif-
ferentiated soil group in this county.

In most areas surveyed there are places where
the soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified
by soil series. These places are shown on the soil

map and are described in the survey, but they are
called land types and are given descriptive names.
Urban land is a land type in this county.

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

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

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

General Soil Map

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

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

1. Houston Black-Heiden-Branyon association

Nearly level to sloping, deep, clayey soils over clayey
material, shale, or marl; on uplands

This association makes up about 38 percent of the
county. It is about 32 percent Houston Black soils,
18 percent Heiden soils, and 14 percent Branyon
soils. The remaining 36 percent is less extensive
areas of Burleson, Ferris, Patrick, Payne, and Ve-
nus soils.

Houston Black soils are nearly level to gently
sloping. They have a surface layer of very dark gray
and dark-gray, calcareous clay about 46 inches
thick. The next layer is gray clay that extends to a
depth of 68 inches. Below this is mottled, light-gray
and yellow clay that extends to a depth of 110
inches.

Heiden soils are gently sloping to sloping. They
have a surface layer of dark grayish-brown calcar-
eous clay about 36 inches thick. The next layer is
olive-gray clay that extends to a depth of 58 inches.
The underlying material is mottled, olive and yellow
shaly clay that extends to a depth of 70 inches.

Branyon soils are nearly level to gently sloping.
They have a surface layer of dark-gray calcareous
clay about 45 inches thick.-The next layer is gray
clay about 20 inches thick. The underlying material
is light-gray clay that extends to a depth of 70
inches.

Burleson and Payne soils are on high alluvial
terraces, and Patrick soils are on old alluvial ter-
races. Ferris soils are in cuts that lead to drainage-
ways, and Venus soils are on stream terraces.

This association is well suited to crops, and about
65 percent of it is cultivated. The rest is used mostly
for pasture. A few areas are in native plants. The
soils are suited to all the crops commonly grown in
the county. Many farmers raise beef cattle. Farms
average about 165 acres in size, but they range from
20 acres to more than 1,000 acres in size.

2. Speck-Tarrant-Purves association

Gently sloping to sloping and undulating to rolling,
very shallow to shallow, gravelly, loamy and clayey
soils over limestone; on uplands

This association makes up about 25 percent of the
county. Speck soils make up 29 percent of the associ-
ation, Tarrant soils 24 percent, and Purves soils 18
percent. The remaining 29 percent is less extensive
areas of Brackett and Real soils. Belton and Still-
house Lakes are also in this association.

Speck soils are gently sloping and undulating.
They have a surface layer of very dark grayish-
brown gravelly clay loam about 8 inches thick. The
next layer, about 8 inches thick, is reddish-brown
clay. Below this is dark reddish-brown clay that
extends to a depth of 19 inches and rests on indur-
ated limestone bedrock.

Tarrant soils are undulating to rolling. They have
a surface layer of dark grayish-brown silty clay
about 16 inches thick that rests on hard limestone

bedrock. Stones and boulders are on the surface and
in the soil.

Purves soils are gently sloping to sloping and
undulating. They have a dark-brown, calcareous
silty clay surface layer about 14 inches thick that
rests on hard limestone bedrock.

Brackett soils are on narrow, hard limestone es-
carpments. Real soils are on the upper part of
steeper slopes on hillsides.

This association is used mostly as range. It is well
suited to use as range and wildlife habitat because
many kinds of desirable forage are available for
livestock and deer. Some small areas of deeper
loamy soils at the base of hills are cultivated.

3. Austin-Stephen-Altoga association

Gently sloping to strongly sloping, very shallow to
deep, clayey soils over cholk or chalky marl; on
uplands

This association makes up about 12 percent of the
county. Austin soils make up 50 percent of the
association, Stephen soils 21 percent, and Altoga
soils 12 percent. The remaining 17 percent is less
extensive areas of Brackett, Eddy, Pedernales, and
Riesel soils.

Austin soils are gently sloping. They have a dark
grayish-brown, calcareous silty clay surface layer
about 16 inches thick. The next layer is grayish-
brown and brown silty clay about 19 inches thick.
The underlying material is mottled, light-gray,
marly clay that extends to a depth of 48 inches.

Stephen soils are gently sloping to sloping and are
mainly near the top of slopes. They have a dark
grayish-brown, calcareous silty clay surface layer
about 14 inches thick. The next layer is light-gray,
soft, platy chalk that extends to a depth of 26
inches. The underlying material is white hard chalk
that extends to a depth of 36 inches.

Altoga soils are gently sloping to strongly sloping.
They have a light brownish-gray silty clay surface
layer about 6 inches thick. The next layer is about
22 inches of very pale brown silty clay. Below this is
light-gray silty clay that extends to a depth of 58
inches. The underlying material extends to a depth
of 62 inches and is light gray. It is chalky marl and
has silty clay in crevices between the chalky frag-
ments,

Brackett soils are on limestone hillsides, and
Eddy soils are on ridgetops. Pedernales soils are on
stream terraces, and Riesel soils are on old high
terraces.

Most of this association is cultivated, and the soils
are suited to most crops commonly grown in the
county. Many areas are planted to improved grasses
for pasture. A few small areas are in native vegeta-
tion. Farms average about 150 acres in size, but
they range from 15 acres to more than 800 acres in
size.

4. Denton-Purves association

Nearly level to sloping, very shallow to moderately
deep, clayey soils over limestone; on uplands

This association makes up about 11 percent of the
county. It is about 47 percent Denton soils and 29
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percent Purves soils. The remaining 24 percent is
less extensive areas of Brackett, Krum, Lewisville,
and San Saba soils.

Denton soils are nearly level to gently sloping.
They have a dark grayish-brown, calcareous silty
clay surface layer about 6 inches thick. The next
layer extends to a depth of 40 inches and is dark-
brown silty clay that rests on fractured hard lime-
stone.

Purves soils are gently sloping to sloping and are
above the Denton soils. They have a dark-brown
silty clay surface layer about 14 inches thick that
rests on hard limestone bedrock.

Brackett soils are on narrow hard limestone es-
carpments. Krum and Lewisville soils are on stream
terraces and foot slopes, and San Saba soils are in
narrow valleys.

Most of this association is in the Fort Hood Mili-
tary Reservation. Most areas of this association are
used for livestock. A few areas are cultivated, and a
few areas are in improved pasture.

5. Trinity-Frio-Bosque association

Nearly level, deep, loamy to clayey soils formed in
alluvium; on flood plains

This association makes up 8 percent of the county.
It is 41 percent Trinity soils, 34 percent Frio soils,
and 25 percent Bosque soils.

Trinity soils have a very dark gray clay surface
layer about 20 inches thick. The next layer is black
clay that extends to a depth of 42 inches. The
underlying material is dark-gray clay that extends
to a depth of 72 inches.

Frio soils have a dark grayish-brown silty clay
surface layer about 36 inches thick. The next layer
is brown silty clay that extends to a depth of 88
inches.

Bosque soils have a grayish-brown clay loam sur-
face layer about 5 inches thick. The next layer is
dark grayish-brown clay loam that extends to a
depth of 45 inches. Below this is brown clay loam
that extends to a depth of 60 inches. The underlying
material extends to a depth of 80 inches and is light
brownish-gray silty clay.

The width of the flood plains ranges from about
100 feet along the small streams to more than a mile
where Little River leaves the county. Most areas of
this association are now protected from damaging
floods by the Belton Dam on the Leon River and the
Stillhouse Hollow Dam on the Lampasas River.

This association is used mostly for crops and
pasture. The soils are well suited to all the row
crops commonly grown in the county, and Bosque
and Frio soils are well suited to pecan trees. This
association has potential for development as irri-
gated cropland. The lower lying areas of bottom
lands that are subject to flooding are mostly cov-
ered with woods, and they are used mostly for
grazing. Farms in this association average about
160 acres in size, but they range from about 20 to
500 acres in size.

6. San Saba-Crawford association

Nearly level to gently sloping, moderately deep,
clayey soils over limestone; on uplands

This association makes up about 6 percent of the
county. It is 54 percent San Saba soils and 19
percent Crawford soils. The remaining 27 percent is
less extensive areas of Lindy and Speck soils.

San Saba soils are nearly level to gently sloping.
They have a dark-gray clay surface layer about 4
inches thick. Below this is very dark gray clay that
reaches to a depth of 19 inches. The next layer
extends to a depth of 35 inches and is dark-gray
clay. Below this is gray indurated limestone.

Crawford soils are nearly level to gently sloping.
They have a dark-brown clay surface layer about 16
inches thick. The next layer extends to a depth of 36
inches and is dark reddish-brown clay that rests on
limestone bedrock.

Lindy soils are on high plateaus, and Speck soils
are on stony and gravelly uplands.

Most areas of this association are used for culti-
vated crops, but a few small areas are in native
vegetation. The soils are suited to most crops com-
monly grown in the county. Farms average about
200 acres in size, but they range from 40 to 500 acres
in size.

Descriptions of the Soils

This section describes the soils series and map-
ping units in Bell County. Each soil series is de-
scribed in detail, and then, briefly, each mapping
unit in that series. Unless it is specifically men-
tioned otherwise, it is to be assumed that what is
stated about the soil series holds true for the map-
ping units in that series. Thus, to get full informa-
tion 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 each series description is the
soil profile; that is, the sequence of layers from the
surface downward to rock or other underlying mate-
rial. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise stud-
ies of soils. The profile described in the series is
representative for mapping units in that series. If
the profile of a given mapping unit is different from
the one described for the series, the differences are
stated in the description of the mapping unit, or
they are differences that are apparent in the name
of the mapping unit. Soil colors in this sectinn are
expressed both in words and in Munsell color nota-
tions and are for dry soil unless otherwise stated.

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

Following the name of each mapping unit is a
symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. Listed at the
end of each description of a mapping unit is the
capability unit, pasture and hay group, and range
site in which the mapping unit has been placed. The
page for the description of each capability unit,
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TaBLE L.—Approzimale acreage and proportionate extent of the soils
|
Soil Acres Percent Soil Acres Percent

Altoga silty clay, 2 to 5 percent slopes.. ... . 4,950 0.7 {| Krum-Lewisville association, undulating_.____ 6,580 1.0
Altoga silty clay, 5 to 10 percent slopes, Lewisville silty clay, 1 to 3 percent slopes._._. 8,330 1.2

eroded . _______ ... _. 4,570 .7 || Lewisville silty clay, 3 to 5 percent slopes_ ... 7,800 1.2
Austin silty clay, 1 to 3 percent slopes.....__. 18,850 2.8 || Lewigville-Altoga complex, 2 to § percent
Austin silty clay, 3 to 5 percent slopes.___ ... 20,820 3.1 1) 1) 6,200 .9
Austin-Urban land complex, 1 to 5 percent Lewisville-Urban land complex, 1 to 5 percent

Slopes . - .o . 2,750 4 Slopes . - i 950 1
Axtell fine sandy loam, 1 to 3 percent slopes. .. 790 .1 || Lindy clay loam, dark subsoil variant, 0 to 2
Bastrop fine sandy loam, 0 to 2 percent percent slopes__. .. o oo oo..___ 1,520 2

slopes_ ... 1,140 .2 || Menard soils, 5 to 8 percent slopes. eroded. . _ . 500 .1
Bosque elay loam.________ ... __________ 10,820 1.6 |! Patrick soils, 1 to 8 percent slopes._.___.__._ 1,830 .3
Bosque clay loam, frequently flooded_..______ 3,130 .5 | Payne loam, 0 to 1 percent slopes........._._. 2,330 3
Brackett clay loam, 1 to 3 percent slopes. ____ 820 .1 || Payne loam, 1 to 3 percent slopes.___._._..__. 4,850 7
Brackett-Urban land complex, 3 to 12 percent Pedernales fine sandy loam, 1 to 3 percent

slopes. ... ... 220 ® slopes._ ... 2,660 4
Brackett association, rolling.._._.....__..... 28,600 4.2 || Purves silty clay, 1 to 4 percent slopes....... 22,900 3.4
Branyon clay, 0 to 1 percent slopes.._..__._. 21,280 3.2 || Purves-Urban land complex, 1 to 8 percent
Branyon clay, 1 to 3 percent slopes.____.____ 17,580 2.6 SlOPBS - - e 1,800 3
Burleson clay, 0 to 1 percent slopes.____.___. 5,200 .8 || Purves association, undulating__ . ... ...._.. 22,510 3.3
Burleson clay, 1 to 3 percent slopes.......___ 2,450 .4 |; Real association, hilly_____________.___.____ 15,660 2.3
Chigley gravelly fine sandy loam, 1 to 3 per- : Riesel gravelly soils, 1 to 3 percent slopes_.___ 2,000 3

cent slopes_____ ... ____.._. 530 .1 || San Saba clay, 0 to 1 percent slopes._____.__. 3,110 )
Crawford clay, 0 to 1 percent slopes__._______ 1,150 .2 || San Saba clay, 1 to 3 percent slopes...___.._. 18,760 2.8
Crawford clay, 1 to 3 percent slopes. ....._._ 6,920 1.0 |; San Saba-Urban land complex, 0 to 3 percent
Denton silty clay, 0 to 1 percent slopes..._.._ 470 1 slopes. ... 1,350 2
Denton silty clay, 1 to 3 percent slopes_.____. 29,490 4.4 || Speck association, undulating. . __________.. 49,010 7.3
Denton-Urban land complex, 1 to 3 percent Speck soils, 1 to 3 percent slopes. ... ........ 5,140 8

slopes. .. 2,130 .3 || Stephen silty clay, 1 to 3 percent slopes_ ... __ 8,420 1.3
Denton association, undulating._____.______ 9,300 1.4 1 Stephen silty clay, 3 to 5 percent slopes_..__._ 4,300 6
Eddy-Stephen complex, 0 to 3 percent slopes_. 1,760 .3 || Stephen-Urban land complex, 1 to 6 percent
Eddy-Stephen complex, 3 to 8 percent slopes.. 7,210 1.1 SlOPeS - e e 2,280 3
Ferris-Heiden complex, 5 to 12 percent slopes, Tarrant association, undulating..___...______ 24,770 3.7

eroded .. . .. ... 7,480 1.1 ]| Tarrant-Purves association, rolling_.____..._. 32,220 4.8
Friosiltyelay . ... . ______________ 8,810 1.3 ) Trinity elay_ . 2,280 3
Frio silty clay, frequently flooded............ 10,590 1.6 || Trinivy clay, frequently flooded____._........ 20,640 3.0
Heiden clay, 1 to 3 percent slopes___________. 23,920 3.5 | Urbanland. .. ... 240 ®
Heiden clay, 3 to 5 percent slopes. . .. _...._. 3,520 .5 || Venus clay loam, 0 to 1 percent slopes___...__ 1,430 2
Heiden stony clay, 3 to 8 percent slopes. __.__ 820 .1 || Venus clay loam, 1 to 3 percent slopes..._.__.. 2,760 4
Heiden-Ferris complex, 3 to 8 percent slopes, Venus clay loam, 3 to 5 percent slopes_.._____ 3,070 4

eroded. ... ... ... 26,680 4.0 || Wilson clay loam, 0 to 1 percent slopes__.._.__ 3,060 A4
Houston Black clay, 0 to 1 percent slopes_____ 13,820 2.0 || Wilson clay loam, 1 to 3 percent slopes._._... 3,300 i)
Houston Black clay, 1 to 3 percent slopes__... 55,320 8.2 || Wilson clay loam, 3 to 5 percent stopes.__.___ 880 .1
Houston Black clay, 3 to 5 percent slopes____. 13,760 2.0
Houston Black-Urban land complex, 1 to 5 Total land area_______________________. 675,820 100.0

percent slopes. .. ... ______________. 2,900 A Water area® ... 14,740
Krum silty clay, 0 to 1 percent slopes........ 2,100 3
Krum silty clay, 1 to 3 percent slopes.._..._. 7,410 1.1 Total area . .o .. 690, 560
Krum-Urban land complex, 0 to 3 percent

SlOPBS - oo aen 320 w

1 Less than 0.1 percent.

2 The water area is that of Belton and Stillhouse Hollow Lakes.

pasture and hay group, and range site can be
learned by referring to the “Guide to Mapping

Units” at the back of this survey.

The acreage and proportionate extent of each
mapping unit are shown in table 1. Many of the
terms used in describing soils can be found in the
Glossary, and more detailed information about the
terminology and methods of soil mapping can be
obtained from the Soil Survey Manual.!

"United States Department of Agriculture. Soil survey manual.
U.S. Dep. Agric. Handb. 18, 503 pp., illus.,, 1951. [Supplement

issued in May 1962]

Altoga Series

The Altoga series consists of deep, gently sloping
to strongly sloping, clayey soils on foot slopes below
limestone hills and ridges. These calcareous soils
formed in marly and clayey material.

In a representative profile the surface layer is
light brownish-gray silty clay about 6 inches thick.
The next layer is silty clay that extends to a depth
of 58 inches. It is very pale brown in the upper 22
inches and light gray in the lower 30 inches. The
underlying material extends to a depth of 62 inches.
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It is light-gray marl and has light-gray silty clay in
crevices between chalky fragments. o

Altoga soils are well drained. Permeability is mod-
erate, and available water capacity is high. Runoff
is medium.

These soils are used mostly for crops, but some
areas are used for pasture. Small isolated areas are
used as native range. These soils are better suited
to grazing crops and pasture than to most other
uses.

Representative profile of Altoga silty clay, 2 to 5
percent slopes, 2.5 miles north on Interstate High-
way 35 from its intersection with the Atchison,
Topeka and Santa Fe Railway line in north Temple,
then 0.6 mile east, 0.35 mile north, 1.25 miles east,
0.4 mile north, 0.28 mile east, and 0.12 mile north on
a county road and 500 feet east of the road, in a
field:

Ap—0 to 6 inches, light brownish-gray (10YR 6/2) silty clay,
dark grayish brown (10YR 4/2) moist; weak, very
fine, subangular blocky and granular structure;
slightly hard, friable; few worm casts; calcareous;
moderately alkaline; clear, smooth boundary.

B2—6 to 28 inches, very pale brown (10YR 7/8) silty clay, pale
brown (10YR 6/3) moist; moderate, fine, subangular
blocky and granular structure; slightly hard, fria-
ble; calcareous; moderately alkaline; gradual,
smooth boundary.

B3ca—28 to 58 inches, light-gray (10YR 7/2) silty clay, same
color moist; common fine mottles of very pale brown
(10YR 7/4); moderate, fine, subangular blocky and
granular structure; slightly hard, friable; common,
small, soft masses of calcium carbonate; common
chalk fragments; calcarecus; moderately alkaline;
clear, irregular boundary.

C—58 to 62 inches, light-gray (10YR 7/1) chalky marl; few
thin tongues of light-gray silty clay in crevices
between chalky fragments.

The solum ranges from 85 to 65 inches in thickness. The A
horizon ranges from 2 to 11 inches in thickness and from
grayish brown to brown or light brownish gray. The B and C
horizons range from brown to very pale brown, dark yellow-
ish brown, grayish brown, or light gray. The zone of visible
calcium carbonate accumulation is at a depth of 12 to 28
inehes. The calcium carbonate consists of soft masses,
slightly hard concretions, and films and threads. Limestone
gravel beds and lenses are below a depth of 40 inches in some
places.

Altoga silty clay, 2 to 5 percent slopes (AIC).—This
gently sloping soil is on rounded hilltops, hillsides,
and oblong foot slopes. The areas are 10 to 35 acres
in size. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small areas
of Austin, Brackett, Lewisville, and Stephen soils.
Also included are some areas that have gullies. Not
all areas included in mapping are in a single
mapped area, but any one or two of them make up
as much as 10 percent of some mapped areas.

This soil is used mostly for cultivated crops. Some
areas are in improved pasture. The hazard of ero-
sion is moderate. This soil is droughty in years when
rainfall is average or below average. In some places,
shallow gullies have been cut, but these gullies can
be crossed by farm machinery. Capability unit Ille-
3; pasture and hay group 7C; Clay Loam range site.

Altoga silty clay, 5 to 10 percent slopes, eroded
(AIE2).—This sloping to strongly sloping soil is in
areas that are mostly oblong and are 6 to 50 acres in
size. This soil is eroded and has many large and

small gullies. The gullies are shallow, but some
cannot be crossed by farm machinery.

The surface layer is brown silty clay about 11
inches thick. The next layer is dark yellowish-brown
silty clay, is about 24 inches thick, and is underlain
by chalky marl.

Included with this soil in mapping are small areas
of Altoga silty clay, 2 to 5 percent slopes, and small
areas of Austin and Lewisville soils.

Most areas of this soil have been cultivated but
are now idle or planted to improved grass. Most of
these areas are used for pasture. Some small areas
are cultivated. Because the hazard of erosion is
severe, a good cover of vegetation is needed. This
soil is droughty. Capability unit Vle-2; pasture and
hay group 7D; Clay Loam range site.

Austin Series

The Austin series consists of gently sloping, mod-
erately deep, clayey soils on uplands. These calcar-
eous soils formed in clayey marl or material weath-
ered from chalky limestone,

In a representative profile the surface layer is
dark grayish-brown, calcareous silty clay about 16
inches thick. The next layer is calcareous silty clay
that reaches to a depth of 35 inches. It is grayish
brown in the upper 9 inches and brown in the lower
10 inches. The underlying material is marly clay
and soft chalky marl that extends to a depth of 48
inches.

Austin soils are well drained. Permeability is mod-
erately slow, and available water capacity is high.
Runoff is medium to rapid.

These soils are suited to crops, and most areas are
ﬁultivated. Some areas are used for pasture and

ay.

Representative profile of Austin silty clay, 1 to 3
percent slopes, about 3.6 miles south of Temple on
Farm Road 1741 to Taylors Valley Church, then 1.3
miles east on a county road and 25 feet north of the
road, in a field:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; weak,
fine, subangular blocky and granular strueture;
hard, firm but crumbly, sticky and plastic; few fine
pieces of snail shell; calcareous; moderately alka-
line; abrupt, smooth boundary.

Al1—6 to 16 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 8/2) moist; moder-
ate, fine, subangular blocky and granular structure;
hard, firm but crumbly, sticky and plastic; many
fine and very fine pores; few to common worm casts;
few fine pieces of snail shell; caleareous; moderately
alkaline; gradual, smooth boundary.

B21—16 to 25 inches, grayish-brown (10YR 5/2) silty clay,
dark grayish brown (10YR 4/2) moist; moderate,
fine, subangular blocky and granular structure;
hard, firm but crumbly, sticky and plastic; many
fine pores; few worm casts; few, fine to medium, soft
masses of calcium carbonate; calcareous; moder-
ately alkaline; gradual, smooth boundary.

B22—25 to 35 inches, brown (10YR 5/3) silty clay; moderate,
fine, subangular blocky structure; hard, firm but
crumbly, sticky and plastic; many fine pores; com-
mon worm casts; common, fine to medium, soft
masses of calcium carbonate; calcareous; moder-
ately alkaline; gradual, smooth boundary.

C—35 to 48 inches, mottled light-gray (10YR 7/2) and light
brownish-gray (10YR 6/2) marly clay and soft chalky
marl; common, fine, pale-yellow (2.5Y 8/4) mottles.
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The solum ranges from 22 to 40 inches in thickness. The A
horizon ranges from 12 to 19 inches in thickness. It is very
dark grayish brown, dark brown, dark grayish-brown, brown,
or grayish brown. The B horizon is 10 to 26 inches thick. This
horizon is pale brown, brown, yellowish brown, grayish
brown, and light brownish gray. The C horizon is white
marly clay or white, chalky, soft limestone. In places it is
mottled in shades of gray, brown, or yellow.

Austin silty clay, 1 to 3 percent slopes (AsB).—This
gently sloping soil is on convex knolls and ridges.
The areas are irregular in shape and average about
30 acres in size. Slopes are mostly about 2 percent.
This soil has the profile described as representative
of the series.

Included with this soil in mapping are small areas
of Altoga, Houston Black, and Stephen soils. The
included soils make up less than 18 percent of any
mapped area.

This soil is suited to crops, and most areas are
cultivated. Some areas are in improved pasture.
Runoff is medium, and the hazard of erosion is
moderate. Capability unit [1le-3; pasture and hay
group 7C; Clay Loam range site.

Austin silty clay, 3 to 5 percent slopes (AsC).—This
gently sloping soil is on the sides of hills and at the
heads of drainageways. The areas are irregular in
shape and are 5 to 50 acres in size.

The surface layer is dark grayish-brown silty clay
about 14 inches thick. The next layer is silty clay
about 15 inches thick. It is grayish brown in the
upper part and brown in the lower part. The under-
lying material is marly clay.

Included with this soil in mapping are areas of
Austin silty clay, 1 to 3 percent slopes, and areas of
Stephen soils. Also included are small areas of soils
that have gullies.

This soil is better suited to improved pasture than
to most other uses. Nearly all areas were cultivated
at one time, and most areas are still in cultivation.
Some areas are in improved pasture, and some are
abandoned fields. Runoff is rapid, and the hazard of
erosion is severe. In some places shallow gullies
have been cut, but these can be crossed by farm
machinery. Capability unit 1Ve-2; pasture and hay
group 7C; Clay Loam range site.

Austin-Urban land complex, 1 to 5 percent slopes
(AuC).—This complex is made up of gently sloping
soils on broad ridgetops and slopes. Mapped areas
are 10 to 200 acres in size. Austin silty clay makes
up about 70 percent of this mapping unit and Urban
land about 30 percent. The soils and Urban land
cannot be shown separately at the scale mapped,
because they are too intermingled or the areas are
too small.

The Austin soil in this complex has a surface layer
of dark grayish-brown, calcareous silty clay about
16 inches thick. The next layer is silty clay about 24
inches thick. It is grayish brown in the upper part
and pale brown in the lower part. The underlying
material is beds of chalk or marly clay.

Urban land areas are covered with such works
and structures as streets, sidewalks, buildings,
driveways, cemeteries, and patios. The percentage
of Urban land in this complex covered by works and
structures ranges from 25 to 75. The structures are
mostly single-unit dwellings. Because the topogra-

phy is smooth, much of the soil has not been dis-
turbed during construction.

Features of the soils in this complex that affect
urban development are shrink-swell potential,
which can cause cracking and shifting of structures;
corrosivity, which results in deterioration of pipe-
lines and steel in the ground; high pH value, which
limits the kinds of ornamental shrubs, trees, and
flowers that can be grown; and clay texture, which
becomes sticky and plastic when wet. Nearly all new
dwellings are built on a floating reinforced concrete
slab so that the effects of the shrink-swell behavior
of these soils are reduced. Additional fill is brought
in to level the ground foundation before the con-
crete slab is poured. Not placed in interpretive
groups.

Axtell Series

The Axtell series consists of deep, gently sloping,
loamy soils on uplands. These noncalcareous soils
formed in alkaline clay interbedded with sandy ma-
terial. .

In a representative profile the surface layer is
grayish-brown, medium acid fine sandy loam about
3 inches thick. The subsurface layer is light-gray,
medium acid fine sandy loam about 5 inches thick.
The next layer is clay that extends to a depth of 54
inches. It is yellowish red and has yellowish-brown
mottles in the upper 8 inches, is light brownish gray
and has yellowish-red and brownish-yellow mottles
in the next 11 inches, and is pale brown in the lower
27 inches. The underlying material is clay that
extends to a depth of 78 inches. It is mottled yellow-
ish red, pale brown, and brownish yellow in the
upper part and pale brown in the lower part.

Axtell soils are well drained. Permeability is very
slow, and available water capacity is medium. Run-
off is medium.

These soils are used mostly as pasture.

Representative profile of Axtell fine sandy loam, 1
to 3 percent slopes, 3.25 miles north of Whitehall on
Farm Road 2409, then 2.5 miles west on Farm Road
2601, then 1 mile south on a county road, then 0.25
mile west on another county road, then 10 feet
south of a fence, in a pasture:

Ap—a0 to 3 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; massive; hard,
friable; medium acid; clear, smooth boundary.

A2—3 to 8 inches, light-gray (10YR 7/2) fine sandy loam, light
brownish gray (10YR 6/2) moist; massive but porous,
crushes to single grained; hard, friable; medium
acid; abrupt, wavy boundary. )

B211—8 to 16 inches, yellowish-red (§YR 5/6) clay, yellowish
red (5YR 4/6) moist; common, medium, yellowish-
brown (10YR 5/6) mottles; moderate, fine to me-
dium, blocky structure; extremely hard, very firm;
plant roots mainly between peds; distinet clay films
on peds; vertical cracks partially filled with brown
soil; strongly acid; clear, wavy boundary.

B22t—16 to 27 inches, light brownish-gray (10YR 6/2) clay,
grayish brown (10YR 5/2) moist; common, medium,
yellowish-red (5YR 5/6) mottles and few, brownish-
yellow (10YR 6/6) mottles; moderate, medium and
coarse, blocky structure; extremely hard, very firm;
clay films on peds; few shiny pressure faces; cracks
extend from horizon above; few, fine, soft, black

masses; medium acid; gradual, wavy boundary.
B23t—27 to 36 inches, pale-brown (10YR 6/3) clay, same color
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moist; moderate, medium and coarse, blocky struc-
ture; extremely hard, very firm; clay films on peds;
few shiny pressure faces; cracks extend from hori-
zon above; few, fine, soft, black masses and few,
small, black sploches; medium acid; gradual, wavy
boundary.

B3—36 to 54 inches, pale-brown (10YR 6/3) clay, same color
moist; moderate, medium and coarse, blocky struc-
ture: extremely hard, very firm; clay films on peds;
few shiny pressure faces; cracks extend from hori-
zon above; few, fine, soft, black masses; few, fine,
soft masses of calcium carbonate; neutral; abrupt,
smooth boundary.

C1—54 to 72 inches, mottled yellowish-red (5YR 4/6), pale-
brown (10YR 6/3), and brownish-yellow (10YR 6/6)
clay; massive; very hard, firm; neutral; abrupt,
smooth boundary.

C2ca—172 to 78 inches, pale-brown (10YR 6/3) clay; 40 to 60
percent, by volume, powdery calcium carbonate.

The solum ranges from 40 to 70 inches in thickness. The A
horizon ranges from 7 to 10 inches in thickness. The Ap
horizon is dark grayish brown, grayish brown, brown, pale
brown, or light brownish gray. The A2 horizon is light gray,
light brownish gray, or pale brown. The Bt horizon is yellow-
ish red, light brownish gray, reddish brown, pale brown, and
yellowish brown. This horizon has few to many mottles in
shades of red, brown, yellow, gray, and olive.

Axtell fine sandy loam, 1 to 3 percent slopes
(AxB).—This gently sloping soil is on old terraces
that are higher in elevation than other terraces in
the county. Areas are irregular in shape and are 5
to 95 acres in size.

Included with this soil in mapping are small areas
of Wilson soils, which are in the low positions.

This soil is better suited to use as pasture than to
most other uses. Most areas were cultivated at one
time, but they are now mainly in unimproved pas-
ture. Some small areas are cultivated to crops for
grazing use, and a few areas are in native vegeta-
tion. The hazard of erosion is moderate. Capability
unit IIle-1; pasture and hay group 8A; Claypan
Savanna range site.

Bastrop Series

The Bastrop series consists of deep, nearly level to
gently sloping, loamy soils on stream terraces.
These noncalcareous soils formed in loamy material.

In a representative profile the surface layer is
fine sandy loam about 16 inches thick. It is dark
brown in the upper 6 inches and reddish brown in
the lower 10 inches. The next layer is sandy clay
loam that extends to a depth of 72 inches. It is red in
the upper 20 inches and yellowish red in the lower
36 inches.

Bastrop soils are well drained. Permeability is
moderate, and the available water capacity is high.
Runoff is medium.

Most areas of these soils are cultivated. Some
areas have been planted to improved pasture. The
soils are well suited to cultivated crops and im-
proved pasture.

Representative profile of Bastrop fine sandy loam,
0 to 2 percent slopes, 0.5 mile east of Leon River
bridge on Texas Highway 817, then 10 feet north of
road, in a pasture:

Ap—D to 6 inches, dark-brown (7.6YR 4/4) fine sandy loam,
dark brown (T.5YR 3/2) moist; weak, fine, granular
structure; soft, very friable; weak crust on surface
after rain; slightly acid; abrupt, smooth boundary.

A1—6 to 16 inches, reddish-brown (5YR 4/4) fine sandy loam,
dark reddish brown (5YR 3/4) moist; weak, fine,
granular structure; slightly hard, friable; slightly
acid; clear, smooth boundary.

B21t—16 to 36 inches, red (2.5YR 5/6) sandy clay loam, red
(2.5YR 4/6) moist; moderate, fine, subangular blocky
structure; hard, friable; few fine pores; slightly
acid; gradual, smooth boundary.

B22t--36 to 72 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; weak, fine,
subangular blocky structure; hard, friable; few fine
pores; neutral.

The solum ranges from 66 to 90 inches in thickness and is
slightly acid or neutral. The A horizon ranges from 12 to 20
inches in thickness and is dark brown, brown, reddish brown,
or light brownish gray. The Bt horizon ranges from 26 to 56
inches or more in thickness and is reddish brown, yellowish
red, and red.

Bastrop fine sandy loam, 0 to 2 percent slopes
(BaA).—This nearly level to gently sloping soil is on
stream terraces. Areas are long and narrow and are
5 to 184 acres in size. Most areas of this soil receive
extra water and soil material from slopes above.

Included with this soil in mapping are narrow
areas of Axtell and Payne soils. These included
areas make up less than 10 percent of any mapped
area.

Most areas of this soil are cultivated. The acreage
that is in improved pasture has increased in recent
years. The hazard of erosion is slight. Capability
unit Ile-3; pasture and hay group 8C; Sandy Loam
range site.

Bosque Series

The Bosque series consists of deep, nearly level,
calcareous loamy soils on the flood plains of the
larger streams. These soils formed in loamy allu-
vium. Areas are in high bands parallel to the stream
channel.

In a representative profile the surface layer is
clay loam about 45 inches thick. It is grayish brown
in the upper 5 inches and dark grayish brown in the
lower 40 inches. The next layer is brown clay loam
that reaches to a depth of 60 inches. The underlying
material is light brownish-gray silty clay that ex-
tends to a depth of 80 inches.

Bosque soils are well drained. Permeability is
moderate, and available water capacity is high.
Runoff is slow to medium.

The soils in higher, less frequently flooded areas
are used mostly for crops; the soils in lower, more
frequently flooded areas are used mostly as pasture
and for pecan trees.

Representative profile of Bosque clay loam, 0.83
mile south on Texas Highway 95, from its intersec-
tion with Farm Road 436 in Academy, then 300 feet
east of the highway, in a field:

Ap—0 to 5 inches, grayish-brown (10YR 52) clay loam, very
dark grayish brown (10YR 3/2) moist; weak, very
fine, subangular blocky structure; slightly hard,
friable, sticky; calcareous; moderately alkaline; ab-
rupt, smooth boundary.

A12—5 to 16 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine, granular structure parting to subangular
blocky; slightly hard, friable, sticky; many worm
casts; calecareous; moderately alkaline; gradual,
smooth boundary.
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A13—16 to 45 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak, medium, granular structure parting to sub-
angular blocky; hard, firm, sticky; calcareous;
moderately alkaline; gradual, smooth boundary.

B2—45 to 60 inches, brown (10YR 5/3) clay loam, brown (10YR
4/3) moist; weak, medium, subangular blocky strue-
ture; hard, firm, sticky; few threads of calcium
carbonate; calcareous; moderately alkaline; grad-
ual, smooth boundary.

(C—60 to 80 inches, light brownish-gray (10YR 6/2) silty clay,
grayish brown (10YR 5/2) moist; weak, medium,
subangular blocky structure; porous; hard, friable,
sticky. This material extends many feet downward
and becomes lighter in color as depth increases.

The solum ranges from 50 to 80 inches in thickness. The A
horizon ranges from 29 to 60 inches in thickness, It is grayish
brown, dark grayish brown, or very dark grayish brown. This
horizon has few to common threads and films of calcium
carbonate. Between depths of 10 and 40 inches, the clay
content is 25 to 35 percent. The B horizon is dark brown,
brown, or very pale brown. The C horizon ranges from clay
loam to silty clay. In some places this horizon has thin lenses
of coarser material.

Bosque clay loam (Be).—This nearly level soil is on
the higher part of bands along the major rivers.
Areas are 10 to 224 acres in size, and slopes are 0 to
1 percent. This soil has the profile described as
representative of the series.

Included with this soil in mapping are small areas
of Frio soils that make up less than 12 percent of
any mapped area.

This soil is suited to crops, and most areas are
cultivated. It is flooded about once every 4 to 12
years in the Lampasas River bottom upstream from
Stillhouse Hollow Lake. Floods along the Little
River, except for those that occur at 25- to 50-year
intervals as a result of high-intensity, long-duration
rains, are controlled by dams that form the Belton
and Stillhouse Hollow Lakes. The two potential
flood seasons each year are early in spring and in
September when hurricanes cause disturbances in
the Gulf of Mexico. The hazard of erosion is slight.
Capability unit I-1; pasture and hay group 1C;
Loamy Bottomland range site.

Bosque clay loam, frequently flooded (Bf).—This
deep, nearly level soil is on bottom lands. Areas are
parallel to stream channels and are 10 to 200 acres
in size. Slopes are 0 to 1 percent.

The surface layer is dark grayish-brown clay loam
that extends to a depth of 45 inches. The next layer
is brown clay loam that reaches to a depth of 60
inches. Below this is light brownish-gray silty clay
that extends to a depth of 80 inches.

Included with this soil in mapping are small areas
of Bosque soils in higher parts of areas, small areas
of Bosque soils that have slopes of 1 to 2 percent,
and some areas of Frio soils. Included areas make
up less than 10 percent of any mapped area.

This soil is too frequently flooded for successful
crop production, It is flooded at least once every 2
years and is sometimes flooded twice in 1 year. Most
areas are in pasture and pecan trees. The hazard of
erosion is slight. Capability unit Vw-1; pasture and
hay group 1C; Loamy Bottomland range site.

Brackett Series

The Brackett series consists of gently sloping to
strongly sloping and rolling, calcareous, loamy soils.

These shallow soils formed in loamy material under-
lain by soft limestone. They are in narrow bands,
mainly along limestone escarpments, and on ridge-
tops, where they are underlain by soft chalk.

In a representative profile the surface layer,
about 6 inches thick, is light brownish-gray, calcar-
eous loam and a small amount of limestone frag-
ments. The next layer is pale-yellow loam and a
small amount of limestone fragments and extends
to a depth of 16 inches. The underlying material is
interbedded, weakly cemented and strongly ce-
mented limestone and pale-yellow clay loam.

Brackett soils are well drained. Permeability is
moderately slow, and available water capacity is
very low. Runoff is rapid.

These soils are better suited to range than to most
other uses. Most areas are in native grass range,
but some of the smoother areas are cultivated.

Representative profile of Brackett loam in an
area of Brackett association, rolling, 5.3 miles west
on U.S. Highway 190 from its intersection with
Interstate Highway 35 in Belton, then 5 miles
southwest on Farm Road 2410, then 2.0 miles south-
east on a county road and 125 feet north of the road,
in an area of range:

A1—0 to 6 inches, light brownish-gray (2.5Y 6/2) loam, gray-
ish brown (2.5Y 5/2) moist; moderate, fine and very
fine, subangular blocky and granular structure;
hard, firm; many grass roots; many worm casts of
lighter-colored material from horizon below; about 3
percent limestone fragments, mostly 5 to 15 milli-
meters in diameter and mostly on the surface as
pavement; about 55 percent calcium carbonate
equivalent; calcareous; moderately alkaline; clear,
wavy boundary,

B2—6 to 16 inches, pale-yellow (2.5Y 8/4) loam, pale yellow
(2.5Y 7/4) moist; moderate, very fine, subangular
blocky structure; hard, friable; many roots; about 5
percent, by volume, subrounded, weakly cemented
and strongly cemented limestone fragments, mostly
2 t0 15 millimeters in diameter; common tongues of
darker soil from layer above in old root channels or
cracks; a few soft masses of calcium carbonate;
about 65 percent calcium carbonate equivalent; cal-
careous; moderately alkaline; clear, wavy boundary.

C—16 to 50 inches, thinly interbedded, weakly cemented and
strongly cemented, platy limestone and pale-yellow
calcareous clay loam; cleavage planes of rock struc-
ture evident in both the limestone and the clay
loam; few roots in the upper part in vertical crevices
and between the horizontal plates of the limestone.

The solum ranges from 10 to 20 inches in thickness. Lime-
stone and oystershell gravel fragments are on the surface
and make up 3 to 35 percent of the A horizon. The A horizon
is 3 to 8 inches thick and is brown, grayish brown, pale
brown, or light brownish gray. It ranges from loam or grav-
elly loam to clay loam. The B2 horizon ranges from 5 to 13
inches in thickness and from loam to clay loam in texture. It
is 5 to 35 percent limestone and oystershell gravel fragments.
1t is pale brown, light gray, or pale yellow. The C horizon is
light brownish-gray, very pale brown, or pale-yellow clay
loam interbedded with limestone and marl or oystershell that
is more than 50 percent calcium carbonate.

Brackett clay loam, 1 to 3 percent slopes (BkB).—
This gently sloping soil is in areas irregular in
shape and 10 to 50 acres in size.

The surface layer is brown clay loam 6 inches
thick, The next layer is pale-brown clay loam that
extends to a depth of 14 inches. Below this is pale-
yellow, soft platy limestone.

Included with this soil in mapping are small areas
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of Altoga and Eddy soils. These areas make up 15
percent or less of any mapped area.

Most areas of this soil are cultivated. A few small
areas are in improved pasture and a few are in
range. The hazard of erosion is moderate. Capability
unit IVs-1; pasture and hay group 13A; Adobe range
site.

Brackett-Urban land complex, 3 to 12 percent
slopes (BnE).—This complex is made up of gently
sloping to strongly sloping soils. Areas are irregular
in shape and are 5 to 30 acres in size. Brackett soils
make up about 65 percent of the complex, Urban
land about 30 percent, and rock outcrop and other
soils about 5 percent. The soils and Urban land
cannot be shown separately at the scale mapped,
because they are too intermingled or the areas are
too small.

These Brackett soils have a surface layer of light
brownish-gray clay loam about 8 inches thick. The
next layer is pale-yellow clay loam about 13 inches
thick. Below this is chalky nodular limestone and
calcareous material. These soils are as much as 35
percent, by volume, limestone gravel, cobblestones,
and stones.

Urban land areas are mainly used for single-unit
dwellings and attendant streets, driveways, side-
walks, and patios. A few areas are used for small
shopping centers, service stations, churches, and
paved parking lots. Most structures are on narrow
ridges in the less sloping areas. In this complex, the
percentage of Urban land covered by buildings,
streets, and similar features ranges from 25 to 75
percent.

In urban developments, soils and slopes are al-
tered to prepare building sites, to build traffic-
ways, or to create a better environment for growing
lawn grasses and plants used for landscaping. In
some places cuts as deep as 8 to 12 feet are made,
and the soils are spread over the downslope or
hauled away. In other places split-level construction
is used to offset the effect of steep slopes on founda-
tions. Larger stones are removed, and most yards
are topdressed with 2 to 6 or more inches of im-
ported topsoil. About a fourth of the soil areas not
covered with works and structures are modified.
The majority of trafficways are constructed on the
contour. Trenching for utilities and shaping the
underlying interbedded limestone and marl for site
leveling or street construction are the main con-
cerns for urban development. Not placed in in-
terpretive groups.

Brackett association, rolling (BRE)—This associa-
tion is made up of soils that are mostly on the lower
two-thirds of the sides of hills. Mapped areas are
irregular in shape and are 200 to 1,000 acres or more
in size. Slopes are convex and 8 to 12 percent. This
association generally is made up of about 70 percent
Brackett soils and 30 percent other soils, but in
areas the percentage of the Brackett soils ranges
from 60 to 100. Brackett soils are in all the areas of
this mapping unit, but the soils associated with
them are not. On the soil map, areas of this mapping
unit are much larger and their composition is more
variable than those of most other mapping units in
the county. Mapping has been controlled well

enough, however, for the anticipated use of the
soils.

A Brackett soil in this association has the profile
described as representative of the series.

Included with these soils in mapping are areas of
Altoga, Purves, and Real soils. Also included in
mapping are areas of soils that are similar to Brack-
ett soils but have more stone fragments, are under-
lain by bedrock, or have a darker color in the
surface layer. The included areas make up less than
15 percent of any mapped area.

The soils in this association are better suited to
range than to most other uses. Grass is sparse, how-
ever, because most areas have been continuously
overgrazed. The hazard of erosion is severe. Capa-
bility unit VIIs-2; Adobe range site.

Branyon Series

The Branyon series consists of nearly level to
gently sloping, calcareous, clayey soils on broad
ancient terraces. These deep soils formed in clayey
alluvial material.

In a representative profile the surface layer is
dark-gray, calcareous clay about 45 inches thick.
Below this is gray calcareous clay that reaches to a
depth of 65 inches. The underlying material is light-
gray, calcareous clay and has many very pale brown
mottles (fig. 2).

Branyon soils are moderately well drained. They
crack and take in water readily when dry, but
permeability is very slow when they are wet. Avail-
able water capacity is high, and runoff is slow to
medium.

Nearly all areas of these soils are cultivated.

Representative profile of Branyon elay, 0 to 1
percent slopes, 2,400 feet east on Farm Road 436
from its intersection with a county road in Little
River to the point where a high pressure gasline
g_r(izses, then 5,120 feet north along gasline, in a

ield:

Ap—0 to 6 inches, dark-gray (10YR 4/1) clay; very dark gray
(10YR 3/1) moist; weak, fine, granular structure;
very hard, firm, sticky and plastic; many fine roots;
few snail shell fragments; calcareous; moderately
alkaline; abrupt, smooth boundary.

A11—6 to 20 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) moist; weak, medium, angular blocky
structure that forms parallelepipeds; extremely
hard, firm, sticky and plastic; many fine roots; few
snail shell fragments; shiny faces on peds; calcar-
eous; moderately alkalinfe; gradual, wavy boundary.

A12—20 to 45 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate, medium, angular
blocky structure that forms parallelepipeds; ex-
tremely hard, very firm, sticky and plastic; few fine
roots; few snail shell fragments; coarse-grooved in-
tersecting slickensides that form parallelepipeds;
shiny faces on peds; few fine ferromanganese con-
cretions; calcareous; moderately alkaline; gradual,
wavy boundary.

AC—45 to 65 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) moist; few distinct mottles of light brownish
gray (10YR 6/2); moderate, medium, angular blocky
structure that forms parallelepipeds; extremely
hard, very firm, sticky and plastic; shiny faces on
peds; few fine ferromanganese concretions; few, fine
and medium, strongly and weakly cemented concre-
tions and a few soft masses of calcium carbonate;
calcareous; moderately alkaline; gradual, wavy
boundary.
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Figure 2.—Profile of Branyon clay that shows thick, dark-colored
layers.

C—65 to 70 inches, light-gray (10YR 7/1) clay, moist; many,
medium to coarse, very pale brown (10YR 8/3) mot-
tles, moist; extremely hard, very firm, sticky and
plastic; calcareous; moderately alkaline.

When the soil is dry, cracks 1 inch to 3 inches wide extend
from the surface to a depth of 36 to 60 inches or more, In
undisturbed areas gilgai microrelief consists of knolls 3 to 15
inches higher than depressions. The distance between the
center of the knolls and the center of the depressions ranges
from 6 to 12 feet. Intersecting slickensides begin at a depth
ranging from 20 to 26 inches.

The A horizon ranges from 16 to 70 inches in thickness. It
is very dark gray and dark gray. The AC horizon is gray and
light brownish gray. The C horizon is light gray, light
brownish gray, and very pale brown. A IIC horizon is in
many profiles below a depth of 60 inches.

Branyon clay, 0 to 1 percent slopes (ByA).—This
nearly level soil is in areas irregular in shape and 8

acres to more than 1,300 acres in size. It has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of Burleson and Krum soils. The included areas
make up less than 5 percent of the mapped area.

This soil is well suited to crops, and nearly all
areas are cultivated. The hazard of erosion is slight,
and runoff is slow. Capability unit ITw-1; pasture
and hay group 7A; Blackland range site.

Branyon clay, 1 to 3 percent slopes (ByB).—This
gently sloping soil is mostly around and on the
edges of larger areas of nearly level soils as well as
at the head of drainageways. Most areas are long
and narrow and are 10 acres to more than 1,000
acres in size.

The surface layer is dark-gray clay 42 inches
thick. The next layer is gray clay that reaches to a
depth of 66 inches. Below this is light-gray clay that
has many very pale brown mottles and that extends
to a depth of 80 inches.

Included with this soil in mapping are small areas
of Houston Black and Lewisville soils that make up
less than 10 percent of any mapped area.

Nearly all areas of this soil are cultivated. Some
small areas are in improved pasture. The hazard of
erosion is moderate, and runoff is medium. Capabil-
ity unit ITe-1; pasture and hay group 7A; Blackland
range site.

Burleson Series

The Burleson series consist of deep, nearly level
to gently sloping, clayey soils on the higher alluvial
terraces. These noncalcareous soils formed in alka-
line clayey material.

In a representative profile the surface layer is
dark-gray slightly acid clay about 38 inches thick.
The next layer is 22 inches of gray, mildly alkaline
clay. The underlying material is olive-gray, calcar-
eous clay that extends to a depth of 93 inches.

Burleson soils are moderately well drained. They
crack and take in water readily when dry, but
permeability is very slow when they are wet. Avail-
able water capacity is high, and runoff is slow.

These soils are well suited to crops. Most of the
acreage is cultivated; the rest is used for improved
pasture and hay.

Representative profile of Burleson clay, 0 to 1
percent slopes, 1.25 miles south of Holland on Texas
fP"Iilg"(ilwzzly 95 and 100 feet east of the highway, in a
ield:

Ap—0 to 6 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) moist; weak, fine, subangular blocky
structure; extremely hard, very firm, very sticky
and very plastic; light gray (100YR 5/1) crust about
1/8 inch thick on surface; slightly acid; abrupt,
smooth boundary.

A11—6 to 22 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) moist; weak, medium, blocky structure;
extremely hard, very firm, very sticky and very
plastic; shiny pressure faces on peds; slightly acid;
diffuse, wavy boundary.

A12—22 to 38 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; intersecting slickensides bor-
der parallelepipeds that have the long axis tilted 30
to 60 degrees from the horizontal parting to moder-
ate, fine and medium, blocky structure; extremely
hard, very firm, very sticky and very plastic; shiny
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pressure faces on peds; few, very dark brown,
strongly cemented ferromanganese concretions 1 to
3 millimeters in diameter; slightly acid; diffuse,
wavy boundary.

AC—38 to 60 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) moist; common olive-gray (5Y 4/2) and few very
dark gray (10YR 3/1) streaks; distinct intersecting
slickensides border parallelepipeds that have the
long axis tilted 30 to 60 degrees from the horizontal;
extremely hard, very firm; shiny pressure faces on
peds; few ferromanganese concretions; few, fine to
medium, strongly cemented concretions of calcium
carbonate; mildly alkaline; diffuse, wavy boundary.

C—60 to 93 inches, olive-gray (5Y 5/2) clay, light olive gray
(5Y 6/2) moist; few slickensides and parallelepipeds;
extremely hard, very firm; few ferromanganese con-
cretions; caleareous; moderately alkaline.

The solum ranges from 60 to 80 inches in thickness. When
this soil is dry, it has a hard, gray or light-gray sandy loam
crust on the surface that ranges from ! to % inch in
thickness. When it is dry, this soil has cracks that are 2 inch
to 2 inches wide at a depth of 20 inches. In undisturbed areas
gilgai microrelief consists of knolls 3 to 10 inches higher than
depressions. The distance between the center of the knolls
and the center of the depressions range from 6 to 12 feet.

The A horizon ranges from 15 to 50 inches in thickness. It
is dark gray or very dark gray clay. The AC horizon is dark
gray or gray and has few to common, faint to distinct mottles
of gray, brown, olive, and yellow. This horizon is mildly
alkaline or moderately alkaline. The C horizon ranges from
dark gray or gray to olive gray and light olive gray and has
mottles of olive, brown, and yellow. This horizon is mildly
alkaline or moderately alkaline.

Burleson clay, 0 to 1 percent slopes (BzA).—This
nearly level soil is mostly in oval areas 20 to 2,500
acres in size. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are areas of
Branyon and Wilson soils. The included areas make
up 10 percent or less of any mapped area.

This soil is used mostly for crops. A few areas are
in improved pasture. The hazard of erosion is slight.
Capability unit [Iw-1; pasture and hay group 7A;
Blackland range site.

Burleson clay, 1 to 3 percent slopes (BzB).—This
gently sloping soil is mostly adjacent to areas of
nearly level Burleson soils and at the head of drain-
ageways. Areas are irregular in shape and are 10
acres to more than 400 acres in size.

The surface layer is very dark gray clay 35 inches
thick. The next layer is dark-gray clay that reaches
to a depth of 60 inches. Below this is mottled, light
olive-gray clay that extends to a depth of 80 inches.

Included with this soil in mapping are areas of
Branyon and Wilson soils that make up less than 8
percent of any mapped area.

This soil is suited to crops, and most areas are
cultivated. A few small areas are in improved pas-
ture. The hazard of erosion is moderate. Capability
unit Ile-1; pasture and hay group 7A; Blackland
range site.

Chigley Series

The Chigley series consists of deep, gently sloping,
loamy soils on ancient high terraces. These noncal-
careous soils formed in material weathered from
marl and limestone. Slopes are convex.

In a representative profile the surface layer is 8
inches of dark grayish-brown gravelly fine sandy

loam. The subsurface layer is reddish-brown very
gravelly fine sandy loam about 7 inches thick. The
next layer reaches to a depth of 46 inches. It is
reddish-brown and light reddish-brown gravelly
clay in the upper 21 inches and brownish-yellow clay
in the lower 10 inches. The underlying material is
yellow, soft, chalky, marly clay that extends to a
depth of 50 inches.

ghigley soils are moderately well drained. Perme-
ability is moderately slow, and available water ca-
pacity is medium. Runoff is medium.

These soils are used mostly as native pasture. A
few areas that extend into fields of other soils are
cultivated. Some areas are mined for gravel.

Representative profile of Chigley gravelly fine
sandy loam, 1 to 3 percent slopes, 8 miles northwest
of Temple on Texas Highway 36, then 5.5 miles
north on Farm Road 2409, then 2.4 miles west on a
county road, then 40 feet north of fence line, in post
oak trees and pasture:

Al—0 to 8 inches, dark grayish-brown (10YR 4/2) gravelly
fine sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate, fine, granular structure; very
hard, friable; 15 percent, by volume, gravel; slightly
acid; clear, smooth boundary.

A2—8to 15 inches, reddish-brown (5YR 5/3) very gravelly fine
sandy loam, dark reddish brown (5YR 3/3) moist;
massive but porous; very hard, friable; 80 percent,
by volume, chert gravel; few cobblestones; slightly
acid; clear, wavy boundary.

B21t—15 to 24 inches, reddish-brown (5YR 5/4) gravelly clay,
reddish brown (5YR 4/4) moist; many, medium, dis-
tinet, yellowish-red (5YR 4/6) and brownish-yellow
(10YR 6/6) mottles; weak, fine, angular blocky struc-
ture; very hard, very firm; 15 percent, by volume,
chert gravel; medium acid; clear, smooth boundary.

B22t—24 to 36 inches, light reddish-brown (5YR 6/3) gravelly
clay, reddish brown (5YR 5/3) moist; common and
medium, olive (5Y 5/3) and brownish-yellow (10YR
6/6) mottles; moderate, fine, angular blocky
structure; very hard, very firm; clay films on faces
of peds; 15 percent, by volume, chert gravel; me-
dium acid; clear, smooth boundary,

B3t—36 to 46 inches, brownish-yellow (10YR 6/6) clay, yellow-
ish brown (10YR 5/6) moist; weak, coarse, angular
blocky structure; extremely hard, very firm; few,
small, ferromanganese concretions; slightly acid;
abrupt, smooth boundary.

11Cea—46 to 50 inches, yellow (2.5Y 7/6), soft, chalky, marly
cllxla(ylgnd nodular limestone; calcareous; moderately
alkaline.

The solum ranges from 40 to 70 inches in thickness. The Al
horizon ranges from 6 to 8 inches in thickness. It is dark
grayish brown or brown and ranges from 15 to 25 percent
gravel. The A2 horizon ranges from 1 to 9 inches in thickness.
This horizon is pale brown, brown, and reddish brown and
ranges from 20 to 80 percent gravel. The B horizon ranges
from 10 to 30 percent, by volume, gravel fragments and is
medium acid or slightly acid. The B21t horizon is reddish
brown, reddish yellow, or brown, or it is mottled in shades of
red or brown. The B22t and B3t horizons are light reddish
brown, brownish yellow, pale brown, or reddish brown. The
B3t horizon is clay or clay loam. The IIC horizon is yellow or
brownish yellow.

Chigley gravelly fine sandy loam, 1 to 3 percent
slopes (ChB).—This gently sloping soil is on the top
of small hills and on ridges of the highest old stream
terraces in the county. Areas are mostly rounded
and are 13 to 227 acres in size.

Included with this soil in mapping are a few small
areas of Axtell soils.

This soil is used mostly as native range. The
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hazard of erosion is moderate. Capability unit IIle-
1; pasture and hay group 8A; Claypan Savanna
range site.

Crawford Series

The Crawford series consists of moderately deep,
nearly level to gently sloping, clayey soils on smooth
uplands. These noncalcareous soils formed in clayey
sediment underlain by limestone.

In a representative profile the surface layer is
clay about 36 inches thick. It is dark brown in the
upper 16 inches and dark reddish brown and calecar-
eous in the lower 20 inches. Below this is honey-
combed limestone bedrock.

Crawford soils are well drained. They crack and
take in water readily when dry, but permeability is
very slow when they are wet. Available water ca-
pacity is medium, and runoff is slow to medium,

These soils are well suited to crops, and most
areas are cultivated. A few areas are in improved
pasture.

Representative profile of Crawford clay, 0 to 1
percent slopes, 0.2 mile north on Interstate High-
way 35 from its Salado Creek crossing in Salado,
then 1 mile west on a county road, then 0.25 mile
north on the same road and 15 feet east of the road,
in a pasture:

Ap—0 to 5 inches, dark-brown (7.5YR 3/2) clay, dark brown
(1.5YR 3/2) moist; weak to moderate, very fine,
angular blocky structure; hard, firm, sticky; few,
fine, quartz pebbles; few, fine, limestone fragments;
neutral; abrupt, smooth boundary.

A11—5 to 16 inches, dark-brown (7.56YR 3/2) clay, dark brown
(T.5YR 8/2) moist; moderate, medium, angular
blocky structure parting to very fine, blocky; ex-
tremely hard, very firm, sticky; shiny faces on peds;
neutral; gradual, smooth boundary.

A12—16 to 34 inches, dark reddish-brown (5YR 8/2) clay, dark
reddish brown (5YR 3/2) moist; moderate to coarse,
angular blocky structure parting to fine, blocky;
extremely hard, very firm, sticky; few
parallelepipeds and slickensides that have the axis
tilted more than 10 degrees from the horizontal;
shiny pressure faces; neutral; clear, smooth bound-

ary.

A13—34 to 36 inches, dark reddish-brown (5YR 3/2) clay, dark
reddish brown (5YR 3/2) moist; same structure and
consistence as horizon above; few very small parti-
cles of limestone; calcareous; moderately alkaline;
abrupt, irregular boundary.

R—36 to 70 inches, honeycombed limestone bedrock.

The solum is 20 to 40 inches thick. The Ap and A1l horizons
range from 9 to 20 inches in thickness. They are very dark
grayish brown, dark brown, brown, or dark reddish brown
and slightly acid or neutral. The A12 and the A13 horizons
are 11 to 27 inches thick and are dark brown, brown, or dark
reddish brown. The A12 horizon is slightly acid or neutral,
and the A13 horizon is neutral to moderately alkaline. Sev-
eral times each year, cracks as wide as 1% inches open as the
soil dries and close as it is wetted.

Crawford clay, 0 to 1 percent slopes (CrA).—This
nearly level soil is on uplands in smooth, irregularly
shaped areas 9 to 150 acres in size. It has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of gently sloping Crawford, Denton, and Speck soils.
Included areas make up less than 8 percent of any
mapped area.

This soil is well suited to crops, and most areas
are cultivated. Some areas are in improved pasture.

Runoff is slow, and the hazard of erosion is slight.
Capability unit IIIs-1; pasture and hay group 7A;
Deep Redland range site.

Crawford clay, 1 to 3 percent slopes (CrB).—This
gently sloping soil is at the head of drainageways
near the nearly level areas of Crawford clay. Areas
are long, are irregular in shape, and are 8 to 350
acres in size.

The surface layer is brown clay 20 inches thick.
The next layer is dark reddish-brown clay 11 inches
thick. Below this is hard fractured limestone that
reaches to a depth of 60 inches.

Included with this soil in mapping are small areas
of nearly level Crawford soil and gently sloping
Speck soils. Included areas make up less than 8
percent of the mapped acreage.

This soil is used mostly for cultivated crops. A few
areas are in improved pasture. The hazard of ero-
sion is moderate, and runoff is medium. Capability
unit IIle-5; pasture and hay group 7A; Deep Red-
land range site.

Denton Series

The Denton series consists of moderately deep,
nearly level to gently sloping and undulating,
clayey soils on uplands. These calcareous soils
formed in clayey material underlain by limestone
and interbedded marl. .

In a representative profile the surface layer is
calcareous silty clay about 21 inches thick. It is dark
grayish brown in the upper 6 inches and dark brown
in the lower 15 inches. The next layer is dark-brown
calcareous silty clay that reaches to a depth of 40
inches. Below this is fractured hard limestone.

Denton soils are well drained. Permeability is
slow, and available water capacity is high. Runoff is
medium to rapid.

These soils are suited to crops, and most areas are
cultivated. Some areas are in native range.

Representative profile of Denton silty clay, 1 to 8
percent slopes, 0.3 mile south of Prairie Dell on a
county road to a county road junction, then 7,200
feet west to another county road junction, then 100
feet north and 50 feet west of the road, in a field just
off the north side of the fence line:

Ap—o0 to 6 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; moder-
ate, fine to medium, subangular blocky and granu-
lar structure; hard, firm, sticky and plastic; few,
fine limestone chips; calcareous; moderately alka-
line; abrupt, smooth boundary.

A12—6 to 13 inches, dark-brown (7.5YR 3/2) silty clay, dark
brown (7.5YR 3/2) moist; moderate, fine to medium,
subangular blocky structure; very hard, firm, sticky
and plastic; common very fine pores; few streaks or
old cracks filled with material from horizon above;
calcareous; moderately alkaline; gradual, wavy
boundary.

A13—13 to 21 inches, dark-brown (7.5YR 3/2) silty clay, dark
brown (7.5YR 3/2) moist; moderate, fine to medium,
angular and subangular blocky structure; very
hard, firm, sticky and plastic; common very fine
pores; common shiny pressure faces; calcareous;
moderately alkaline; gradual, wavy boundary.

B21--21 to 35 inches, dark-brown (7.5YR 4/4) silty clay, dark
brown (7.5YR 8/4) moist; moderate, medium and

fine, angular and subangular blocky structure;
hard, firm, sticky and plastic; few dark streaks
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of soil from horizon above; few fine limestone frag-
ments; calcareous; moderately alkaline; gradual,
wavy boundary.

B22ca—35 to 40 inches, dark-brown (7.5YR 4/4) silty clay,
same color moist; same structure as horizon above;
common, fine to medium, soft masses and concre-
tions of caleium carbonate; calcareous; moderately
alkaline; abrupt, irregular boundary.

R—40 to 60 inches, fractured hard limestone that cannot be
cut with a spade

The solum ranges from 22 to 40 inches in thickness, The A
horizon ranges from 16 to 30 inches in thickness. It is dark
brown, dark grayish brown, or very dark grayish brown. The
B2 horizon ranges from 10 to 19 inches in thickness and from
brown to dark brown. The B horizon has stone lines in some
profiles. The C horizon, where present, is clayey material
3vgr weakly cemented to indurated limestone and interbed-

ed marl.

Denton silty clay, 0 to 1 percent slopes (DeA).—
This nearly level soil generally is on broad flats or
very gently rounded ridges. In some places it is in
higher areas. Areas are small, are irregular in
shape, and are mainly less than 45 acres in size.

The surface layer is dark grayish-brown silty clay
8 inches thick. The next layer is dark-brown silty
clay that extends to a depth of 38 inches. The
underlying material is fractured limestone.

Included with this soil in mapping are small areas
of gently sloping Denton and San Saba soils.

Most areas of this soil are cultivated. A few areas
are in pasture. The hazard of erosion is slight, and
runoff is medium. Capability unit IIs-1; pasture and
hay group 7C; Clay Loam range site.

Denton silty clay, 1 to 3 percent slopes (DeB).—
This gently sloping soil is on low ridges. Areas
mainly are irregular in shape and are less than 75
acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping are small areas
of nearly level Denton, Purves, and San Saba soils.
The included areas make up 10 percent or less of
any mapped area.

This soil is suited to most crops commonly grown
in the county. Most areas have been cultivated.
Some areas are in native range, and other small
areas are in improved pasture. The hazard of ero-
sion is moderate, and runoff is medium. Capability
unit Ile-2; pasture and hay group 7C; Clay Loam
range site.

Denton-Urban land complex, 1 to 3 percent slopes
(DnB).—This complex is made up of gently sloping
soils on ridges and side slopes. Most areas are
irregular in shape and are 5 to 50 acres in size.
Denton soils make up about 66 percent of this
mapping unit, Urban land about 25 percent, and
Lewisville, Purves, and other soils about 9 percent.
The soils and Urban land cannot be show separately
at the scale mapped, because they are too intermin-
gled or the areas are too small.

The Denton soils have a surface layer of dark
grayish-brown, calcareous silty clay 8 inches thick.
The next layer is dark-brown silty clay that reaches
to a depth of 26 inches. The underlying material is
fractured limestone.

Urban land areas are covered with works and
structures. In Fort Hood these works and struc-
tures are barracks, streets, and motor pools. In

Belton and Killeen they are mostly single-unit
dwellings and attendant streets, driveways, side-
walks, patios, and cemeteries. Because the topogra-
phy is smooth, much of the soil has not been dis-
turbed during construction. Shallow ditches along
roads and streets account for most of the soil move-
ment.

Features of the soils in this complex that affect
urban development are shrink-swell potential,
which can cause cracking and shifting of structures;
corrosivity, which causes deterioration of pipelines
and steel in the ground; and silty clay texture,
which becomes sticky and plastic when wet. Nearly
all new dwellings are built on a floating reinforced
concrete slab so that the effects of the shrink-swell
behavior of these soils are reduced. Not placed in
interpretive groups.

Denton association, undulating (DPB).—This associ-
atjon is mostly on the Fort Hood Military Reserva-
tion. Soil areas are mainly in saddles between hills
and on foot slopes. Slopes are 1 to 8 percent. Mapped
areas are irregular in shape and are 200 acres to
more than 1,000 acres in size. A mapped area gener-
ally is about 50 percent Denton soils and about 50
percent other soils. The percentage of Denton soils
ranges from 20 to 70. Denton soils and closely simi-
lar, deep or moderately deep soils are dominant in
all mapped areas. The soils could be separated in
mapping but are not because their use and manage-
ment are similar. Areas of this association are much
larger and composition is more variable than those
of most other mapping units in the county. Mapping
has been controlled well enough, however, for the
anticipated use of the soils.

The Denton soils are mostly in wide valleys. They
have a surface layer of dark grayish-brown silty
clay about 18 inches thick. The next layer is dark-
brown silty clay that reaches to a depth of 36 inches.
The underlying material is fractured limestone.

Included with these soils in mapping are Brack-
ett, Krum, and Purves soils. Brackett and Purves
soils are mainly in areas above Denton soils, and
Krum soils are in small, irregularly shaped areas
mostly below Denton soils.

The soils in this association are mostly in native
vegetation. They are used for army maneuvers as
well as range. Runoff is medium to rapid, and the
hazard of erosion is moderate. Capability unit Ille-
3; pasture and hay group 7C; Clay Loam range site.

Eddy Series

The Eddy series consists of nearly level to sloping,
calcareous, loamy soils on uplands (fig. 3). These
shallow to very shallow soils formed in material
weathered from strongly cemented chalky lime-
stone,

In a representative profile the surface layer is
about 5 inches of light brownish-gray gravelly clay
loam that is 35 to 40 percent chalk fragments. The
next layer is 3 inches of light brownish-gray very
gravelly clay loam that is 85 to 90 percent chalk
fragments. The underlying material is white chalky
limestone.
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Figure 3.—Profile of an Eddy gravelly loam that shows platy chalk
fragments.

Eddy soils are well drained. Permeability is mod-
erately slow, and available water capacity is very
low. Runoff is medium to rapid.

These soils are used mostly as pasture. A few
small areas are cultivated, and some areas are sites
of rock quarries. The chalky limestone in the sub-
stratum is a source of material for road surfaces
and subgrades.

Representative profile of Eddy gravelly clay loam,
in an area of Eddy-Stephen complex, 0 to 3 percent
slopes, 1.5 miles west on a county road from its
intersection with Interstate Highway 35 in Troy to
a crossroad, then 0.9 mile south on another county
road and 50 feet east of the road, in a field:

A—J0 to 5 inches, light brownish-gray (10YR 6/2) gravelly clay
loam, dark grayish brown (10YR 4/2) moist; moder-
ate, very fine, granular and subangular blocky
structure; hard, friable, sticky; 85 to 40 percent
chalk fragments that are less than 3 inches in
diameter; calcareous; moderately alkaline; abrupt,
irregular boundary.

A&C—5 to 8 inches, light brownish-gray (10YR 6/2) very
gravelly clay loam, dark grayish brown (10YR 4/2)
moist; 85 to 90 percent chalk fragments that are less
than 3 inches in diameter; soil material in cracks
between limestone particles; plant roots in soil-filled
interstices; calcareous; moderately alkaline; clear,
wavy boundary.

C—38 to 60 inches, white, marine, chalky limestone that has a
hardness of less than 3 on the Mohs scale.

The solum ranges from 5 to 12 inches in thickness. The A
horizon ranges from 3 to 6 inches in thickness and is 35
percent to more than 50 percent, by volume, chalk fragments
that are less than 3 inches across the long axis. This horizon
1s light brownish gray, very dark grayish brown, dark gray-
ish brown, grayish brown, and pale brown. In places where

the soil is very dark grayish brown, the A horizon is less
than 4 inches thick. The A&C horizon ranges from 2 to &
inches in thickness and is 60 to 95 percent, by volume, chalk
fragments. This horizon is light brownish gray, very dark
grayish brown, dark grayish brown, grayish brown, and pale
brown. In the C horizon the chalky limestone ranges in
harldness from about 1 to slightly less than 3 on the Mohs
scale.

Eddy-Stephen complex, 0 to 3 percent slopes
(EsB).—This complex is made up of nearly level to
gently sloping soils on the tops of ridges and the
sides of slopes. Most areas are oval in shape and are
7 to 50 acres in size. This complex is about 50
percent Eddy soils, 47 percent Stephen soils, and 3
percent other soils. The included soils cannot be
shown separately at the scale mapped, because they
are too intermingled or the areas are too small.

An Eddy soil in this complex has the profile
described as representative of the series.

This Stephen soil has a surface layer of dark
grayish-brown silty clay about 10 inches thick. The
next layer is dark grayish-brown silty clay about 4
inches thick. It is about 35 percent soft chalk frag-
ments, Below this is light-gray, soft platy chalk.

Included with these soils in mapping are small
areas of Austin soils that make up less than 8
percent of any mapped area.

The soils in this complex are better suited to
improved pasture than to most other uses. They are
not suited to crops. Most areas are used as pasture.
The hazard of erosion is moderate, and runoff is
medium. Capability unit IVs-1; pasture and hay
group 144A; Chalky Ridge range site.

Eddy-Stephen complex, 3 to 8 percent slopes
(EsD).—This complex is made up of gently sloping to
sloping soils on the sides of slopes and the tops of
ridges. Areas are mostly long and narrow and are 7
to 40 acres in size. This complex is about 56 percent
Eddy soils, 42 percent Stephen soils, and 2 percent
other soils. The soils cannot be shown separately at
the scale mapped, because they are too intermingled
or the areas are too small.

This Eddy soil has a surface layer, about 5 inches
thiek, of light brownish-gray very gravelly clay loam
that is about 35 percent, by volume, chalk frag-
ments. Below this is 3 inches of light brownish-gray
very gravelly clay loam that is 85 percent chalk
fragments. The underlying material is white chalky
limestone.

This Stephen soil has a surface layer of dark
grayish-brown silty clay 10 inches thick. Below this
is 4 inches of dark grayish-brown silty clay that is
about 35 percent soft chalk fragments. Below a
depth of 14 inches is light-gray, soft platy chalk.

Included with these soils in mapping are areas of
Austin soils and two large areas, about 3 and 4 miles
south of Temple, that have slopes of 6 to 30 percent
or more. Hartrick’s Bluff along the Leon River is
one of these areas.

The soils in this complex are suited to improved
pasture, and most areas are used as pasture. They
are not suited to crops. The hazard of erosion is
severe, and runoff is rapid. Capability unit VIe-3;
pasture and hay group 14A; Chalky Ridge range
site.
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Ferris Series

The Ferris series consists of sloping to strongly
sloping, calcareous, clayey soils on uplands. These
deep soils formed in shaly clay and marl. _

In a representative profile the surface layer is
olive calcareous clay about 8 inches thick. The next
layer is about 28 inches of pale-olive calcareous clay
that has brownish-yellow mottles. The underlying
material is mottled, pale-olive and yellow marly and
shaly clay that extends to a depth of 80 inches.

Ferris soils are well drained. Permeability is very
slow, and available water capacity is high, Runoff is
rapid.

These soils are better suited to improved pasture
than to most other uses. A few areas are In Im-
proved pasture, but most areas are formerly culti-
vated fields where stands of grass are thin.

Representative profile of Ferris clay in an area of
Ferris-Heiden complex, 5 to 12 percent slopes,
eroded, 3.2 miles northwest on Texas Highway 36
from its intersection with Farm Road 437 in Rogers,
then 1 mile south on a county road, then 30 feet
west of the fence line, in a pasture:

Ap—0 to 8 inches, olive (5Y 5/3) clay, olive (5Y 4/3) moist;
weak, fine, angular to subangular blocky structure;
extremely hard, very firm, very sticky and very
plastic; few, fine, pale-olive (5Y 6/3 moist) streaks
(apparently material brought up by earthworms
from below); calcareous; moderately alkaline; grad-
ual, smooth boundary.

AC—8 to 36 inches, pale-olive (5Y 6/3) clay, olive (5Y 5/3)
moist; faint brownish-yellow (10YR 6/8) mottles;
compound, fine to medium subangular blocky and
fine angular blocky structure; extremely hard, very
firm, very sticky and very plastic; common, coarse,
intersecting slickensides; parallelepipeds that have
the long axis tilted as much as 45 degrees from the
horizontal; shiny pressure faces when moist; verti-
cal eracks % inch to 2 inches wide and about 2 feet
apart extend to a depth of 36 inches; calcareous;
moderately alkaline; diffuse, wavy boundary.

C1—36 to 56 inches, mottled, pale-olive (5Y 6/3) and yellow
(10YR 7/8) marly clay, mottles are prominent and
coarse; massive; shiny faces on blocks when moist;
few, fine, soft masses of calcium carbonate; calcar-
eous; moderately alkaline; diffuse, wavy boundary.

(2—56 to 80 inches, mottled, pale-olive (5Y 6/3) and yellow
(10YR 7/8) shaly clay; mottles are coarse; small, soft,
black splotehes; calcareous; moderately alkaline.

The solum ranges from 35 to 65 inches in thickness. The A
horizon ranges from 4 inches to about 10 inches in thickness
and is olive, light olive brown, or olive gray. The AC horizon
ranges from 18 to 38 inches in thickness and is pale olive,
olive, or olive yellow.

Ferris-Heiden complex, 5 to 12 percent slopes,
eroded (FeE2).—This complex is made up of sloping
to strongly sloping clayey soils in areas 8 acres to
more than 700 acres in size. All areas are cut by
many natural drainageways and gullies. This com-
plex is about 51 percent Ferris soils, 20 percent
Heiden clay, and 29 percent areas that have gullies
and small areas of Altoga, Houston Black, and other
soils. The included soils cannot be shown separately
at the scale mapped, because they are too intermin-
gled or the areas are too small.

This Ferris soil is in the more sloping and eroded
areas that lead to natural drainageways. It has the
profile described as representative of the series.

The Heiden soil in this complex is on the tops of

ridges and in other less sloping areas. It has a
surface layer of dark grayish-brown clay 18 inches
thick. The next layer is olive-gray clay that reaches
to a depth of 48 inches. Below this is mottled, olive
and yellow shaly clay that extends to a depth of 70
inches.

The soils in this complex are not suited to crops.
They are better suited to improved pasture than to
most other uses. Most areas are abandoned fields
that have a thin plant cover. The hazard of erosion
is severe (fig. 4). Capability unit VIe-2; pasture and
hay group 7B; Eroded Blackland range site.

Frio Series

The Frio series consists of deep, nearly level,
clayey soils on flood plains of major streams. These
calcareous soils formed in alluvial material.

In a representative profile the surface layer is
calcareous silty clay about 78 inches thick, It is dark
grayish brown in the upper 36 inches and brown in
the lower 42 inches. Below this is brown calcareous
silty clay that extends to a depth of 88 inches.

Frio soils are well drained. Permeability is moder-
ately slow, and available water capacity is high.
Runoff is slow.

These soils in oceasionally flooded areas are
mostly in crops and have a potential for irrigation.
These soils in frequently flooded areas are in pas-
ture and pecan trees.

Representative profile of Frio silty clay, 2.2 miles
north on Texas Highway 05 from its intersection
with Farm Road 2268 in Holland, then 4 miles east
on a county road to the bridge over Little River,
then 0.7 mile north to a turn in road, then 30 feet
northwest, in a field:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; moder-
ate, fine, subangular blocky and granular structure;
hard, firm, sticky and plastic; few small snail shell
fragments; caleareous; moderately alkaline; abrupt,
smooth boundary.

A11—6 to 36 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; moder-
ate, medium, granular structure; hard, firm, sticky
and plastic; calcareous; moderately alkaline; dif-
fuse, smooth boundary.

A12—36 to 78 inches, brown (10YR 4/3) silty clay, dark brown
(10YR 3/3) moist; moderate, medium, granular
structure; hard, firm; calcareous; moderately alka-
line; diffuse, smooth boundary.

C—78 to 88 inches, brown (10YR 5/3) silty clay, brown (10YR
4/3) moist; massive but porous; hard, firm; few films
and threads of calcium carbonate; calcareous; mod-
erately alkaline.

The solum ranges from 72 to 96 inches in thickness. The A
horizon ranges from 22 to 80 inches in thickness and is
brown, dark grayish brown, or very dark grayish brown. A
buried horizon that is similar to the A horizon is common
below a depth of 40 inches. The C horizon is brown, light
gray, or dark grayish brown. It ranges from clay loam to
silty elay. This horizon has a few films and threads of
calcium carbonate and a few thin strata of sand or sand and
fine gravel.

Frio silty clay (Fr).—This nearly level soil is in
higher areas of flood plains of streams that drain
mostly limestone soils. It has the profile described
as representative of the series. Slopes range from 0
to 1 percent. Areas are long and irregular to oval



BELL COUNTY, TEXAS 17

Figure 4. —Area of Ferris-Heiden complex, 5 to 12 percent slopes, eroded. Mesquite trees are invading this gullied area.

and are 10 acres to several hundred acres in size.
The largest areas of this soil are protected from
flooding by Belton and Stillhouse Hollow Dams.
Areas above these dams are flooded once every 4 to
10 years.

Included with this soil in mapping are small areas
of Bosque soils, Frio soils, frequently flooded, and
Trinity soils. The included areas make up less than
10 percent of any mapped area.

This soil is well suited to crops, and most areas
are cultivated. Flooding does not limit the use of
this soil for crops, because most flooding occurs
early in spring before crops are planted. This soil
receives extra water as runoff and has potential for
irrigated crops. A few areas are in improved pas-
ture. The hazard of erosion is slight. Capability unit
[-1; pasture and hay group 1C; Loamy Bottomland
range site.

Frio silty clay, frequently flooded (Fs).—This soil is
on flood plains in lower areas that are long and
narrow and are 10 to 100 acres in size. It is flooded
as often as once or twice a year. Mapped areas
include sloughs and slopes leading down to the
sloughs. Slopes range from 0 to 1 percent.

The surface layer is dark grayish-brown silty clay
that reaches to a depth of 36 inches. The next layer
is brown silty clay that extends to a depth of 80
inches.

Included with this soil in mapping are small areas
of Frio silty clay, of Frio soils that have slopes of 1
to 3 percent, and of Trinity clay, frequently flooded.
Included areas make up less than 10 percent of any
mapped area.

This soil is mainly in improved pasture and pecan
trees. It is not suited to cultivation. The hazard of
erosion 1s slight. Capability unit Vw-1; pasture and
hay group 1C; Loamy Bottomland range site.

Heiden Series

The Heiden series consists of gently sloping to
sloping, calcareous, clayey soils on uplands. These
deep soils formed in clayey material.

In a representative profile the surface layer is
dark grayish-brown clay about 36 inches thick. The
next layer is olive-gray clay about 22 inches thick.
The underlying material is mottled, olive and yellow
shaly clay that extends to a depth of 70 inches.

Heiden soils are well drained. Permeability is very
slow, and available water capacity is high. Runoff is
rapid. When these soils are dry, cracks form in the
surface that are as much as 2 inches wide and that
extend to a depth of 40 to 60 inches. Water rapidly
enters the cracks when they are open, but after the
soil is wet, the cracks close and water intake is very
slow.
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These soils are suited to crops, and most areas are
cultivated. Some areas are in improved pasture.

Representative profile of Heiden clay, 1 to 3 per-
cent slopes, 0.57 mile southeast on Texas Highway
36 from its intersection with Farm Road 436 in
Heidenheimer, then 15 feet southwest of the high-
way, in a field, in an old microdepression:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) clay, very
dark grayish brown (10YR 3/2) moist; weak, angular
blocky structure; very hard, very firm, very sticky
and very plastic; many grass roots; few worm casts;
few snail shell fragments; calcareous; moderately
alkaline; abrupt, clear boundary.

A11—6 to 18 inches, dark grayish-brown (10YR 4/2) clay, very
dark grayish brown (10YR 3/2) moist; moderate,
fine, angular blocky structure; extremely hard, very
firm, and very plastic; few grass roots; few paralle-
lepipeds in lower part; shiny faces on peds; calcar-
eous; moderately alkaline; diffuse, wavy boundary.

A12--18 to 36 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; moder-
ate, medium and coarse, angular blocky structure;
extremely hard, very firm, very sticky and very
plastic; parallelepipeds about 1 to 3 inches long that
have the axis tilted 10 to 60 degrees from the
horizontal; intersecting slickensides; common white
concretions of caleium carbonate; calcarecus; mod-
erately alkaline; diffuse, wavy boundary.

AC—36 to 58 inches, olive-gray (5Y 5/2) clay, olive gray (5Y
4/2) moist; few, fine, faint, olive mottles and streaks;
weak, coarse, angular blocky structure; extremely
hard, very firm, very sticky and very plastic; paral-
lelepipeds about 1 to 3 inches long that have the
axis tilted 10 to 60 degrees from the horizontal;
intersecting slickensides; common white concretions
of calecium carbonate; caleareous; moderately alka-
line; diffuse, wavy boundary.

C—58 to 70 inches, mottled, olive (5Y 5/3) and yellow. (5Y 7/6)
moist shaly clay; mottles are fine and coarse, promi-
nent; massive; extremely hard, very firm, and very
plastic; few slickensides in upper part; calcareous;
moderately alkaline.

The combined A and AC horizons range from about 40 to 65
inches in thickness. In undisturbed areas there are micro-
knolls about 6 to 12 inches higher than the microdepressions.
The A horizon ranges from 12 inches in thickness at the
center of the microknolls to 36 inches in thickness at the
center of the microdepressions, The average thickness of the
A horizon is more than 12 inches. The A horizon is very dark
grayish brown, dark grayish brown, or olive gray. In places
this horizon has small fragments of snail shell. The AC
horizon ranges from 20 to 40 inches in thickness. It is
yellowish brown, olive gray, or olive. In some profiles this
horizon has a few calcium carbonate concretions and a few
soft masses of caleium carbonate. The C horizon ranges from
strongly weathered shaly clay to slightly weathered calcar-
eous shale and shale that has limestone flagstones in places.

Heiden clay, 1 to 3 percent slopes (HeB).—This soil
is in oblong areas on divides and foot slopes. Most
areas are about 60 acres in size but range from 10
acres to more than 500 acres. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of Heiden clay, 3 to 5 percent slopes, and Houston
Black soils. The included areas make up less than 10
percent of any mapped area.

This soil is well suited to crops, and most areas
are cultivated. A few areas are in improved pasture.
The hazard of erosion is moderate. Capability unit
Ile-1; pasture and hay group 7A; Blackland range
site.

Heiden clay, 3 to 5 percent slopes (HeC).—This soil

is in oblong areas that lead to natural drainage-
ways. Areas average about 40 acres in size.

This soil is dark grayish-brown clay in the upper
16 inches, yellowish-brown clay in the next 36
inches, and mottled, olive and yellow shaly clay in
the lower 18 inches.

Included with this soil in mapping are small areas
of gently sloping Heiden clay, small areas of Heiden-
Ferris complex, 3 to 8 percent slopes, eroded, and
small areas of a soil that has gullies. Included areas
make up less than 10 percent of any mapped area.

This soil is cultivated in places where it is joined
by large areas of a gently sloping Heiden clay. It is
well suited to improved pasture, and many areas
are planted to improved pasture. The hazard of
erosion is severe. A few gullies have formed, but
they are easily crossed by farm machinery. Capabil-
ity unit IIle-2; pasture and hay group 7A; Black-
land range site.

Heiden stony clay, 3 to 8 percent slopes (HD).—
This soil is on the sides of hills. On the top of the
hills are outcrops of limestone that form the cap of
an escarpment. The limestone cap ranges from less
than 1 foot to about 4 feet in thickness. Scattered
down the sides of the hill are stones that have
broken off from the limestone cap as a result of
erosion. Areas of this soil are irregular in shape and
are 10 to 50 acres in size.

This soil is dark grayish-brown calcareous clay in
the upper 16 inches, olive clay in the next 15 inches,
and mottled, olive and yellow marly clay in the
lower 14 inches. Large and small, hard limestone
stones are scattered on the surface and in the upper
part of this soil. These stones are 10 inches to 5 feet
in diameter and cover 5 to 10 percent of the surface.

Included with this soil in mapping are small areas
of Ferris soils and small areas of soils that are
eroded and gullied.

This soil is suitable for pasture, and most areas
are used as pasture. The hazard of erosion is severe.
Capability unit VIe-2; Blackland range site.

Heiden-Ferris complex, 3 to 8 percent slopes,
eroded (HgD2).—This complex is made up of clayey
soils on the sides of hills and in drainageways. Most
areas are oblong or irregular in shape and are 10 to
800 acres in size. Heiden clay, 3 to 8 percent slopes,
eroded, makes up about 72 percent of the complex;
Ferris clay, 3 to 8 percent slopes, eroded, makes up
26 percent; and Houston Black and other soils make
up 2 percent. In many places erosion has removed
much of the surface layer and exposed the subsoil.
These soils cannot be shown separately at the scale
mapped, because they are too intermingled or the
areas are too small.

This Heiden soil is dark grayish-brown clay in the
upper 16 inches, yellowish-brown clay in the next 36
inches, and mottled olive and yellow clay in the
lower 18 inches.

This Ferris soil is olive clay in the upper 8 inches.
The next 28 inches is pale-olive clay that has faint,
brownish-yellow mottles. The underlying material is
mottled, pale-olive and yellow marly and shaly clay
that extends to a depth of 80 inches.

Included with these soils in mapping are small
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areas of Ferris and Heiden soils that have slopes of
less than 3 percent. Included areas are 2 to 8 acres
in size and make up less than 10 percent of any
mapped area.

The soils in this complex are suited to pasture.
Most areas have been cultivated in the past but are
being planted to improved pasture and to hay. Run-
off is rapid, and the hazard of erosion is severe, A
few gullies are in this mapping unit, and most of the
deeper ones cannot be crossed by farm machinery.
Capability unit IVe-1; pasture and hay group 7B;
Blackland range site.

Houston Black Series

The Houston Black series consists of nearly level
to gently sloping, calcareous, clayey soils on up-
lands. These deep soils formed in clay and marl.

In a representative profile the surface layer is
clay about 46 inches thick. It is very dark gray in
the upper 24 inches and dark gray in the lower 22
inches. The next layer is gray clay that reaches to a
depth of 68 inches. The underlying material is
coarsely mottled, light-gray and yellow clay that
extends to a depth of 110 inches (fig. 5).

Houston Black soils are moderately well drained.
Runoff is slow to rapid. Permeability is very slow,
and available water capacity is high. When these
soils are dry, cracks form on the surface and extend
to a depth of more than 40 inches. Water rapidly
enters the cracks when they are open, but after the
soil is wet, the cracks close and water moves very
slowly through the soil.

Most areas of these soils are cultivated, but some
areas are used for pasture and hay.

Representative profile of Houston Black clay, 1 to
3 percent slopes, 12.3 miles east of the Muniecipal
Building in downtown Temple on Texas Highway 53
to junction with Farm Road 485, then 250 feet north
of the edge of Farm Road 485 and 225 feet east of
the edge of Texas Highway 53, in a native meadow:

Al1—0 to 8 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate, fine, subangular blocky
structure parting to very fine, angular blocky; very
hard, very firm, very sticky and plastic; many grass
roots; few worm easts; few snail shell fragments;
shiny faces on peds; calcareous; moderately alka-
line; gradual, wavy boundary.

A12—8 to 24 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate, fine and very fine,
angular blocky structure; extremely hard, very
firm, very sticky and plastic; many grass roots; few
worm casts; few snail shell fragments; shiny faces
on peds; few, fine, weakly cemented concretions of
ferromanganese; calcareous; moderately alkaline;
gradual, wavy boundary.

Al13—24 to 46 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; intersecting slickensides bor-
der parallelepipeds that have the long axis tilted 40
to 60 degrees from the horizontal parting to moder-
ate, coarse, blocky structure; extremely hard, very
firm, very sticky and plastic; common grass roots;
few, fine, black masses of ferromanganese; few, fine,
strongly cemented concretions of caleium carbon.
ate; calcareous; moderately alkaline; gradual, wavy
boundary.

AC—46 to 68 inches, gray (10YR 6/1) clay, gray (10YR 5/1)
moist; few, fine, distinet, olive-brown (2.5Y 4/4) mot-
tles; weak, very coarse, blocky structure; extremely
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Figure 5.—A coarse-grooved slickenside in a profile of a Houston
Black clay.
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hard, very firm, very sticky and plastic; few fine
roots; common strongly cemented concretions and
few soft masses of caleium carbonate; calcareous;
moderately alkaline; diffuse, wavy boundary.

C—68 to 110 inches, mottled, light-gray (10YR 7/1) and vellow
(2.5Y 7/6) clay; common, coarse, distinet, olive and
brown mottles; massive; very hard; firm, very sticky
and plastic; few strongly cemented concretions and
few soft masses of calcium carbonate; calcareous;
moderately alkaline.

The A and AC horizons ecombined range from about 60 to
more than 100 inthes in thickness. In undisturbed areas the
gilgai microrelief consists of knolls that are 3 to 15 inches
higher than depressions. The distance between the center of
the knolls and the center of the depressions ranges from
about 6 to 12 feet. At a depth of 20 to 24 inches are
intersecting slickensides. The A horizon ranges from 6
inches in thickness on the microknolls to as much as 66
inches in thickness in the microdepressions. It is gray, dark
gray, very dark gray, or black. The AC horizon is gray,
grayish brown, dark grayish brown, or dark gray and has
few to common mottles of olive brown, olive, and yellow. The
C horizon is yellow, light brownish gray, or light gray.
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Houston Black clay, 0 to 1 percent slopes (HOA).—
This nearly level soil is on ridgetops and on upland
divides. Areas are irregular in shape and are 5 to
100 acres in size. On the surface is a muleh of fine,
discrete, very hard aggregates.

The surface layer is very dark gray clay about 25
inches thick. Below this is dark-gray clay that
reaches to a depth of 48 inches. The next layer is
gray clay that extends to a depth 70 inches. The
underlying material is coarsely mottled, light-gray
and yellow clay that extends to a depth of 100
inches.

Included with this soil in mapping are small areas
of gently sloping Heiden and Houston Black soils.
The included areas make up less than 8 percent of
any mapped area.

This soil is well suited to crops, and most areas
are cultivated. A few areas are in improved pasture.
The hazard of erosion is slight. Capability unit ITw-
1; pasture and hay group TA; Blackland range site.

Houston Black clay, 1 to 3 percent slopes (HoB).—
This gently sloping soil is in areas irregular in
shape and 5 acres to more than 1,000 acres in size. It
has the profile described as representative of the
series.

Included with this soil in mapping are areas of
Heiden and Houston Black soils that have slopes of
0 to 1 percent and areas that have slopes of 3 to 5
percent. Also included are small areas of a soil that
is similar to Houston Black soils but is underlain by
chalky limestone at a depth of 24 to 40 inches.
Included areas make up less than 8 percent of any
mapped area.

This soil is well suited to crops, and nearly all
areas are cultivated. A few areas are used for
improved pasture and hay. The hazard of erosion is
moderate. Capability unit Ile-1; pasture and hay
group TA; Blackland range site.

Houston Black elay, 3 to 5 percent slopes (HoC).—
This gently sloping soil is in irregularly shaped
areas b to 100 acres in size.

The surface layer is black clay about 20 inches
thick. Below this is very dark gray clay that reaches
to a depth of 31 inches. The next layer is dark-gray
clay that extends to a depth of 43 inches. The
underlying material is mottled yellow, light-gray,
and light brownish-gray clay that extends to a
depth of 66 inches.

Included with this soil in mapping are some areas
of Heiden soils and small areas of Houston Black
soils that have slopes of 1 to 3 percent. Included
areas make up less than 10 percent of any mapped
area.

This soil is suited to crops, and many areas are
cultivated. A few areas are used for improved pas-
ture and hay. The hazard of erosion is severe.
Capability unit IIle-2; pasture and hay group TA;
Blackland range site.

Houston Black-Urban land complex, 1 to 5 percent
slopes (HuC).—This complex is made up of gently
sloping soils on divides and along drainageways,
mainly in Killeen and Temple. Slopes are mostly less
than 3 percent. Mapped areas are irregular in shape
and are 10 to 150 acres in size. Houston Black soils
make up 70 percent of this complex, Urban land 27

percent, and other soils 3 percent. The soils and
Urban land cannot be shown separately at the scale
mapped, because they are too intermingled or the
areas are too small.

These Houston Black soils have a surface layer of
very dark gray clay about 25 inches thick. Below
this is dark-gray clay that reaches to a depth of 48
inches. The underlying material is gray clay that
extends to a depth of 70 inches.

Urban land areas are mostly occupied by single-
unit dwellings and such works and structures as
streets, sidewalks, buildings, driveways, paved park-
ing lots, and patios. Schools and school grounds and
small one-story factories are in some areas.

The shrink-swell potential of the soils in this
complex is very high. The soils have cracks as much
as 2 inches wide when they are dry. The cracks can
cause a concrete sidewalk, concrete floor, or brick
wall to crack; therefore, such precaution as reinfore-
ing foundation material with steel rods is needed to
prevent damage to structures. In addition, these
soils are sticky and plastic when they are wet, their
infiltration rate is very slow, and they have a high
pH value, which limits the kinds of ornamental
shrubs, trees, and flowers that can be grown. Corro-
sivity causes deterioration of pipelines and steel in
the soil. An extra-thick crushed rock and gravel
base is needed under all road and street surfaces.
Not placed in interpretive groups.

Krum Series

The Krum series consists of nearly level to gently
sloping and undulating, calcareous soils. These
deep, clayey soils are mainly on alluvial stream
terraces along the larger streams in the county, but
small areas are on foot slopes and in narrow valleys.
These soils formed in unconsolidated, clayey sedi-
ment.

In a representative profile the surface layer is
silty clay about 36 inches thick. It is dark grayish
brown in the upper 16 inches and very dark grayish
brown in the lower 20 inches. The next layer is dark-
brown or brown silty clay that reaches to a depth of
66 inches. The underlying material is very pale
brown silty clay that extends to a depth of 82 inches.

Krum soils are well drained. Permeability is mod-
erately slow, and available water capacity is high.
Runoff is slow to rapid.

These soils are well suited to crops. Most areas
are cultivated, but the areas in the Fort Hood
Military Reservation are mainly used as range for
livestock. Some areas are in improved pasture.

Representative profile of Krum silty clay, 0 to 1
percent slopes, 3.2 miles south on Farm Road 1741
from its infersection with Loop 363 in the southern
part of Temple to Taylors Valley Church, then 0.75
mile west on the road and 30 feet north of the road,
in a field:

Ap—0 to 5 inches, dark grayish-brown (L0YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; weak,
very fine, granular structure; hard, firm but crum-
bly, sticky and plastic; calcareous; moderately alka-
line; abrupt, smooth boundary.

A12—5 to 16 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; moder-
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ate, fine, subangular blocky structure; hard, firm
but crumbly, sticky and plastic; common roots; cal-
careous; moderately alkaline; gradual, wavy bound-
ary.

A13—16 to 36 inches, very dark grayish brown (10YR 3/2)
silty clay, very dark grayish brown moist; strong,
medium, subangular blocky structure; hard, very
firm, sticky and plastic; few, fine, angular blocky
peds; shiny pressure faces on a few peds; cracks
filled with dark soil material from above; calcar-
eous; moderately alkaline; gradual, wavy boundary.

B21—36 to 58 inches, dark-brown (10YR 3/3) silty clay, dark
brown (10YR 3/3) moist; moderate, medium to
coarse, subangular blocky structure; very hard,
very firm, sticky and plastic; shiny pressure faces
on peds; vertical streaks of darker soil from above;
few weakly and strongly cemented concretions of
calcium carbonate in lower part; calcareous; moder-
ately alkaline; gradual, irregular boundary.

B22—58 to 66 inches, brown (10YR 4/3) silty clay; brown
(10YR 4/3) moist; strong, medium, subangular
blocky structure; hard, firm, sticky; 2 percent, by
volume, visible soft masses and concretions of cal-
cium carbonate; caleareous; moderately alkaline;
diffuse, irregular boundary.

Clea—66 to 82 inches, very pale brown (10YR 713) silty clay,
pale brown (10YR 6/3) moist; massive; common,
scattered, soft masses and few coneretions of cal-
cium carbonate.

The solum ranges from about 40 inches to more than 60
inches in thickness. The A horizon ranges from 22 inches to
about 44 inches in thickness. This horizon ranges from dark
gray, dark grayish brown, or very dark grayish brown to dark
brown. The B2 horizon is 18 to 44 inches thick and is dark
brown or brown. The C horizon ranges from brown, light olive
brown, or very pale brown to reddish yellow. This horizon is
about 2 to 20 percent, by volume, concretions and powdery
masses of visible calcium carbonate.

Krum silty clay, 0 to 1 percent slopes (KrA).—This
nearly level soil is on alluvial stream terraces along
the larger streams in the county. Areas are long
and narrow and are 5 acres to about 150 acres in
size. This soil has the profile deseribed as represent-
ative of the series.

Included with this soil in mapping are small areas
of Branyon and Burleson soils. The included areas
do not make up more than 8 percent of any mapped
area.

This soil is well suited to crops, and nearly all
areas are cultivated. A few areas are used for
improved pasture and hay. The hazard of erosion is
slight. Capability unit IIs-1; pasture and hay group
7C; Clay Loam range site,

Krum silty clay, 1 to 3 percent slopes (KrB).—This
gently sloping soil is in curved bands on terraces
along major streams as well as at the head of
drainageways. Most areas border areas of nearly
level Krum soils and are 5 to about 150 acres in size.

The surface layer is very dark grayish brown silty
clay 6 inches thick. Below this is dark-gray silty clay
that reaches to a depth of 29 inches. The next layer
is brown silty clay that reaches to a depth of 54
inches. Below this is light olive-brown silty clay that
extends to a depth of 70 inches.

Included with this soil in mapping are small areas
of nearly level Krum and gently sloping Lewisville
soils, Included areas are less than 5 acres in size
and make up less than 5 percent of any mapped
area.

This soil is well suited to crops, and most areas
are cultivated. A few areas are in improved pasture,

and a few areas are in range. The hazard of erosion
is moderate. Capability unit Ile-2; pasture and hay
group 7C; Clay Loam range site.

Krum-Urban land complex, 0 to 3 percent slopes
(KuB).—This complex is made up of nearly level to
gently 