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HOW TO USE THE SOIL SURVEY REPORT 

THIS SURVEY of E llis County "ill 
serve se eral groups of readers. It win 

hel p farmers ancl ranchers in planning 
the kind of management that will protect 
their soil. and. provide good yields: as~ist 
engineers in st'Jeeting sites for road~, 
building, pond.s, and other structures ; 
and add to ou!' knm\ It'dge of soil scimce. 

Locating the soils 

lise the index to map sheets at the 
back of this report to locate areas on the 
soil map. The index is a small map of 
the countv on which numbered. rectangle.., 
ha \,e beeil clra"n to show where each 
sh t'ei of the ~oil map is located. "When 
tht' correct sheet of the soil map ha bt'en 
found, it '" ill be seen that boundaries of 
t he oils arc out lined and that Owre i" a 
symbol for each kind of soil. Suppose, 
for example, an area located on th E' map 
has t he symbol HbA. T lw legend for the 
detailecl map shows that this symbol iden
t ifie ' Houston Black d ay, terract', 0 to 1 
percent slopes. This soil anti all others 
mapped in the county are cles(, l'ibed in 
the section '"Descriptions of the Soils: ' 

Finding iruol'mation 

S pe(',ial ections in thi report will in
terest, different ~TOUpS 0 1' readers, and 
ome st'ctions "yill be of interest to all. 

FW''fnC1'S and ranc1wt' \ and thO\f 101/0 

1001 k 'Ioith then/, will want to learn about 
the soil s in tllf' sect ion "Descriptions of 
t he Soils" and then turn to tht' section 
"Use andl\fanagement of Soils." In this 
\\ay, they first. identify tIlE'. soils on their 
farms and then It'arll how tlwse soils can 
be managed and \\ h~t yields can be ex
pected. TIlt' "GuidE' to Mapping I nits" 
at the back of the report will simplify use 

of the map and the report. This guide 
lists, in alphabetic order according to 
map symbols, the name of each soil and 
land type mapped in this county and the 
page \\ here each of these is de cl'ibed. 
It also] ists, for each soil and land type, 
the capability unit and range ite, and 
the page where each of these i discussed. 

8 rient-ists and others u.i1w are in ter-ested 
"jll find information about how the soil s 
Wel'e formed and how t.hey are classified 
in the section ., Formation and Classifica
t ion of Soils." 

E ngin eer'S ,vill find information that 
will a. si ,t them in the subsection "Engi
neering Application " alld in the section 
"Descriptions of the Soil. " 

8t'udents, teachers, and othfJ' 'U'SeJ'S can 
It'arn about the soils nnd tht'ir manage
ment in various parts of the report, 
depending on their partieular interest. 
Ne" comers in Ellis County \\ ill be espe
cially interested in the section "General 
Soil Map," whel'e broad patterns of soils 
are. described. They may be interested 
in the section' Genernl Fad About Ellis 
Count y," "vhieh g u'es achlitional infor
ma,tion. 

* * 
This soil survey is a part of the tech

n ica 1 assistance fu rnishecl by the Soil 
Conservation Service to the three Soil 
Conservation Di t rlcts in the county. 
These are the Ellis-Prairie, the D<1.1wo1'th, 
and the Navarro-Hill So il Con~ervation 
Districts. Assistance in planninO' e OIl

<;t' rvation on farm . and ranches ~an be 
obtained from technicians of the Soil Con
ser vation Service who serve the districts. 
!ieldwol'k on this survey was completed 
111 1960. Unless othen, ise indieated all 
st atements refer to conditions in the 
county at the time the survey was in 
progress. 

Covel' pietul'E?: Aerial view of ter
racing, contonr farminQ" and 
stripcropping in E ll is County, 
Texas. 
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SOIL SURVEY OF ELLIS COUNTY, TEXAS 
BY CHARLES A. BROOKS, COLLETUS A. ROGERS, JOHN H. MAYBERRY, JUSTIN O. McSPADDEN, JR., WAYBURN D. 

MITCHELL, AND JOHN W. HUNTSINGER, SOIL CONSERVATION SERVICE, UNITED STATES DEPARTMENT OF 
AGRICULTURE 

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

ELLIS COUNTY is in the north-central part of the 
State (fig. 1). It is in the blackland prairie and 

borders the south side of Dallas County. The Trinity 
River is the eastern boundary of the county. Waxa:hachie, 
the county seat, is 25 miles south of Dallas and is 42 miles 
southeast of Fort Worth. Ellis has been primarily a 
cotton-producing county, but now other crops and live
stock are produced. 

Figure I.-Location of Ellis County in Texas. 

Physiography, Relief, and Drainage 
Ellis County is mainly gently sloping to sloping, but 

many large areas on ridges and on flood plains are 
nearly level, and many areas are strongly sloping to 
moderately steep. 

The county is dissected by numerous well-defined 
drainage patterns and is well drained. The slope gen
erally IS toward the southeast, and most streams empty 
into the Trinity River. Five creeks in the county are 
fairly large. Chambers, Mill, Red Oak, and ",Vaxa-

hachie Creeks flow southeast and drain most of the 
county. Mountain Greek flows northeast and drains 
about 25,000 acres of the northwestern part of the 
county; it empties into the Trinity River on the western 
edge of Dallas. The Austin escarpment, a high chalk 
ridge, extends in a northeast-southwest direction through 
the county, southeast of the Mountain Creek watershed, 
and cuts off drainage to the southeast. 

Elevations range from about 300 feet on the lower part 
of the flood plain of the Trinity River to about 800 feet 
on the higher part of the Austin escar,Pment. The aver
age elevation of the blackland prairie IS between 400 and 
500 feet. The whiterock area on the Austin formation is 
slightly higher and ranges from 500 to 800 feet . Relief 
in this area is somewhat more variable than it is in the 
rest of the county. 

How Soils Are Named, Mapped, 
and Classified 

Soil scientists made this survey to learn what kinds of 
soils are in Ellis County, where they are located, and 
how they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size 
and speed of streams; kinds of native plants or crops; 
kinds of rock; and many facts about the soils. They dug 
or bored many holes to expose soil profiles. A profile 
is the sequence of natural layers, or horiz<:>lls, in a soil; 
it extends from the surface down to the rock material 
that has not been changed much by leaching or by roots 
of plants. 

The soil scientists made comparisons among the pro
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to uni
form procedures. To use this report efficiently, it is 
necessary to know the kinds of groupings most 'u:-,ed in 
a local soil classification. 

Soils that have profiles almost alike make up a soil 
series (7).1 E xcept for different t exture in the surface 

1 Italic numbers in parentheses refer to Literature Cited, p. 73. 

1 
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layer, all the soils of one series have major horizons that 
are similar i.n thickness, arrangement, and other im
pOl'tant characteristics. Each soil series is named for a 
town or other geographic feature near the place where 
a soil of that series was first observed and mapped. 
Wilson and Houston, for example, are the names of two 
soi l 1>erie ' . All the soils in the United States having the 
same. ~rie ' name are essentially alike in natural char
actenstICS. 

Many soil series contain soils that are alike except for 
the texture of their surface layer. Accordin~ to this dif
ference in texture, separations called soil types are 
made. vYithin a series, all the soils having a surface 
layer of the same texture belon.g to one soil type. Wilson 
fine sandy loam and Wilson clay loam are two soil types 
in the ' Vilson series. The difference in texture of their 
surface layers is apparent from their names. 

Some soil types vary so much in slope, degree of ero
sion, number and size of stones, or in some other feature 
affecting their use, that practical suggestions about their 
management could not be made if they were shown on 
the soil map as one unit. Such soil types are divided 
into soil phases. The name of a soil phase indicates a 
feature that affects management. For example, 'Vilson 
fine sandy loam, 1 to 3 percent slopes, is one of several 
phases of Wilson fine sandy loam, a soil type that ranges 
from nearly level to gently sloping in Ellis County. 

After a fairly detailed guide for classifying and nam
ing the soils had been worked out, the soil scientists 
drew soil boundaries on aerial photographs. They used 
photographs for their base map because these show 
woodlands, buildings, field borders, trees, and similar 
detail that greatly help in drawing boundaries accu
rately. The soil map in the back of this report was pre
pared from the aerial photographs. 

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

In preparing some detailed maps, the soil scientist has 
a problem of delineating areas where different kinds of 
soils are so intricately mixed, and so small in size, that 
it is not practical to show them separately on the map. 
Therefore, he shows this mixture of soi18 as one mapping 
unit and calls it a soil complex. Ordinarily, a soil com
plex is named for the major soil series in it, for example, 
Stephen-Eddy complex. Also, in most mapping, there 
are areas to be shown that are so rocky, so shallow, or 
so frequently worked by wind and water that they cannot 
be called soils. These areas are shown on a soil map 
like other mapping units, but they are given descriptive 
names, such as Gullied land or Slickspots, and are called 
land types rather than soils. 

While a <;oil suney is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records ann f rom field or plot experiments on the same 

kinds of soils. Yields under defined management are 
estimated for all the soils. . 

But only part of a soil survey is done when the soIls 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem
bled. The mass of detailed information then nee~s to be 
organized in a way that is readily useful to dIfferent 
groups of readers, among them farmers, ranchers, man
agers of woodland, engineers, and homeowners. Gr<:mp
ina' soils that are similar in suitability for each specIfied 
us~ is the method of organizatio~ com~only used in ~he 
soil sun'ey reports. On the baSIS of YIeld and practIce 
tables and other data, the soil scientists set up trial 
groups and test them by fur~her stu~y and by consul
tation with farmers, agronomIsts, engmeers, a;nd others. 
Then, the scientists adjust the groups accordmg to the 
results of their studies and consultation. Thus, the 
groups that are finally evolved reflect up-to-date knowl
edge of the soils and their behavior under present methods 
of use and management. 

General Soil Map 
After study of the soils in a locality and the way they 

are arranged, it is possible to make a general map that 
shows several main patterns of soils, called soil asso
ciations (~ ). Such a map is the colored general soil map 
in the back of this report. Each association, as a rule, 
contains a few major soils and several minor soils in 
a ~attern that is characteristic although not strictly 
umform. 

The soils within anyone association are likely to differ 
in some or in many properties; for example, slope, depth, 
stoniness, or natural drainage. Thus, the general soil 
map shows, not the kind of soil at any particular place, 
but patterns of soils, in each of which there are several 
different kinds of soils. 

Each soil association is named for the major soil series 
in it, but as already noted, soils of other series may 
also be present. The major soils of one soil association 
may also be present in other associations, but in a dif
ferent pattern. 

The general soil map is useful to people who want a 
general idea of the soils, who want to compare different 
parts of a county, or who want to know the possible lo
cation of good-sized areas snitable for a certain kind of 
farming or other land use. 

The general soil map of Ellis County shows the nine 
soil associations, which are described in the following 
pages. The relation of eight of these associations to the 
underlying materials is shown in figure 2. 

1. Burleson clay, terrace-Houston Black clay, terrace
Lewisville association: Level blackland and valley 
slopes 
This soil association occurs along streams in all parts 

of the county except the whiterock, or chalk, area. It 
amounts to about 61,000 acres, or 10 percent of the 
county. Most of the association is on benches between 
the sloping upland and the flood plain of streams (fig. 3). 
The areas are nearly level and sloping. Most of the 
nearly level areas are large, unfenced black fields in 
which there are large individual pecan and cottonwood 



Ell is ond Houston Solis, Houston Block, 
Houston Cloy 

Eagle Ford Shale/ 

/ 
/ 

'" '" Austin Chalk'" 

ELLIS COUNTY, TEXAS 

Ellis and Houston - Eddy Solis 

Solis 

Taylor 

3 

Houston Block, Houston Solis 
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Figure 2.-Block diagram showing relation of eight soil associations in Ellis County to the underlying materials and surface relief. 

Houston Block Cloy , Terrace , 0- 3% Slopes 

Burleson Cloy, Terrace, 0-1 % Slopes 

Houston Block Cloy, 

LewIsville SOils, 3-8% Slopes 
Severely Eroded 

LewIsville Silty Cloy. 0-3% Slopes 

Houston Block Cl oy , 0-3 % Slopes 

Houston Cloy, 3 - 8 % Slopes 

, 
"Gravel Packets 

Trinity and Frio SOils, Occasionally Flooded 

Figure 3.- Geographical association of soils on benches. Burleson clay, terrace; Houston Black clay, terrace ; and Lewisyille soils art' 
in soil association 1. 
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trees along field borders, at wells, or around farm
steads. The sloping areas are eroded and are well dis
sected by natural drains. In these areas the soils are 
browner than those on benches. 

The major soils in this association are the Burleson 
clays and Houston Black clays, both on nearly level ter
races, and the Lewisville soils on valley slopes. The 
Lewisville soils have developed in old water-laid ma
terial and, in most places, contain a substratum of sand 
and grayel. Minor soils in this association are in the 
Payne and Wilson series. In the association are shallow 
wells and springs, as well as most of the commercial 
gravel that is dug in the county. 

The Houston Black soils, on the terraces, are dark 
heavy clays that produce high yields of cotton, corn, 
grain sorghum, and other field crops. They are among 
the most productive soils in the county. 

The Burleson soils, also on terraces, are deep, dark, dense 
clays that are used mostly for common field crops. 
These c;oils are tight, are crusty, and do not absorb water 
readily. They are not so productive as the Houston 
Black soils. In places the Burleson soils have slow sur
face drainage. 

The Lewisville soils are used mainly for small grains 
and pasture. Some of the pasture is excellent. Lewis
ville soils are well suited to bermuda grass and are espe
cially well suited to native and improved pecan trees. 

Plowpans are a problem in the Burleson clays and the 
Houston Black clays if these soils are plowed when wet. 
Becauc;e the sloping Lewisville soils erode readily, they 
need to be kept in permanent plants to prevent damage. 

Eddy Soils, 8- 20% 

Houston ond ElliS Cloys, 1-30/0 Slopes 

/ 

Shale - Eagle Ford Formatlon/ 

2. Ellis-Houston-Houston Black association: Mod
erately deep, shaly, nearly level to rolling blackland 

This association occurs west of the Austin chalk (6) es
carpment and amounts to about 73,000 acres, or 12 per
cent of the county. It is nearly level to rolling and is 
eroded along natural drains and slopes. In the less 
sloping areas are black soils, mainly in unfenced fields. 
The more sloping areas are usually unfenced and consist 
of eroded soils that are more brown and olive than the 
black soils. The association is mainly a general farming 
area in which much livestock is raised on the large acre
age of pasture in the rough land. 

In this association most of the Houston Black soils and 
the gently sloping Houston soils are cultivated. The more 
sloping Ellis and Houston soils are mainly in pasture. 
Houston Black soils occur in wide, gently sloping areas 
that are well dissected by natural drains. The shallow 
Ellis and Houston soils normally occupy the more slop
ing areas in this association. These soils overlie grayish 
shale of the Eagle Ford formation. In the surface layer 
of many of these soils are fragments of limestone, generally 
less than 3 inches across. 

Representative patterns of the major soils in this as
sociation are shown in the lower part of figure 4. Ellis 
and Houston soils are olive-colored, heavy clays. The 
surface layer ranges from 5 to 40 inches in thickness and 
is underlain by clayey shale. This layer is thinnest in 
the more sloping areas. Many "slickspots," or saline 
areas, occur in these soils. The Ellis and Houston soils 
are generally droughty. 'When they dry after rains, they 
crack severely. They produce only fair yields of field 

Austin Silty Cloy, 1-5% Slopes 

_- Austm Chalk 

Houston Block Cloy, 1-3% Slopes 

ElliS and Houston Cloys, 3-5% Slopes 

F igure I.-Representative pattern of soils in soil association 2. Ellis and Houston clays occupy the more sloping areas' Houston 
Black clay occupies the nearly level areas. ' 



ELLIS COUNTY, TE:x.AS 5 

crops and are best suited to small grains, sweetclover, 
and similar crops. 

The Houston Black soils are clay and are darker col
ored, deeper, and more productive than the other soils 
in this association. They absorb water more readily 
than the Ellis and Houston soils. The depth to gray shale 
ranges from 30 to 60 inches. 

Houston soils are also clay and are similar to the Ellis 
and Houston soils in color. They absorb water more 
readily than the Ellis and Houston soils, and they are 
less productive and thinner than the Houston Black soils. 
Houston soils are suited to small grains, sweetclover, 
and other drilled crops. 

3. Ellis-Houston-Eddy association: Shaly and white
rock land 
This soil association covers about 24,000 acres, or 4 

percent of the county. The soils in the association are 
shallow and strongly sloping to moderately steep. They 
occur along the Austin chalk escarpment in the western 
part of the county. This area was originally in native 
grasses and scattered trees, but in recent years it has 
been invaded by mesquite, cactus, a few cedars, and 
annual weeds and grasses. Most of the steeper areas are 
in scrubby oaks. 

The association is used mainly for small grains, for 
producing livestock for meat, and for dairy farming. 
The plowed fields have a distinctly black-anci-white ap
pearance because light-colored, gravelly soils occur with 
the darker soils. The ridges are usually light colored, 
and the small valleys are dark colored. This area is 
well dissected by small streams that have steep side 
slopes and are wooded along the channel. Most of this 
area is fenced so that fields in small grain can be grazed. 

Eddy Salls, 3-8% Slopes, 
eroded 

Stephen Silty Cloy, 1-3% Slopes 

Broken AllUVial Land, 5-15 % Slopes 

These fields are generally equipped with facilities for 
watering livestock. 

The Ellis and Houston soils occur mainly on moder
ately steep slopes along the western edge of this asso
ciatIOn. The surface layer ranges from 5 to 14 inches 
in thickness and is over stiff, olive-yellow clay or grayish 
shale. These crusty soils crack severely during the hot 
summer months. Erosion is a major problem and has 
seriously damaged these soils. 

Most of the Eddy soils in this association are gravelly 
clay loams on breaks between large, gently sloping areas 
of other Eddy soils and areas of Ellis and Houston 
clays. The soil material averages about 4 inches in 
thickness and is over chalky bedrock. About 20 to 40 
percent of the soil material is chalk fragments. Out
crops of chalky bedrock are numerous. 

The main problems on this association are establish
ing grazing plants to prevent further erosion and pre
ventmg undesirable plants from invading. 

4. Eddy-Stephen association: Whiterock land 

This association am01mts to about 70,000 acres, or about 
13 percent of the county; it is in the west-central part. 
Relief is somewhat roBing, and many small streams have 
cut into the underlying chalky bedrock (fig. 5). Trees 
grow along the e streams in most places. Most of the 
association is fenced to permit grazing along with the 
c.ultivation of general field crop, which commonly are 
grown on the deeper soils. Most field in this association 
are used for small grains, sweetclover, and other feed crops. 
The plowed fields are distinctly black and white because 
patches of light-colored, gravelly Eddy soils occur with 
the dark-colored Stephen soils. 

Austin Silty Cloy, 1-5 % Slopes 

Stephen Silty Cloy, 1-:3,. Slopes 

... ...... roylor Marl 

Stephen Sil ty Cloy, 1-:3,. Slopes 

FriO Silty Cloy, 0-1,. Slopes 

Figure 5.-Relation of soils in soil association 4 to the underlying chalky bedrock. Eddy soils and Stephen silty clay soils are in soil 
association 4. 
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The Eddy soils are gravelly clay loam. They are very 
shallow soils on gently sloping ridgetops or moderately 
st.eep side slopes. Chalk is commonly exposed in these 
soils. The more sloping areas are in native pasture. 
Many of the less sloping areas are in good pastures of 
King Ranch bluestem. 

The Stephen soils are dark-brown, friable silty clay that 
absorbs water readily. They occur in the less sloping 
parts of this association, mainly in small valleys and in 
drainageways. These soils are limited in water-holding 
capacity because they are shallow to chalky bedrock. 
They are used mostly for small grains and for grazing 
of livestock. 

The soils of this association are droughty, the chalky 
limestone is at the surface in some places, and the soil 
is never deeper than about 4 feet. Plants grow slowly 
during the hot summer. The soils of this association 
are best suited to small grains, sweetclover, and other 
cool-season crops. 

A typical location of the main soils of this association 
is on the sloping, whiterock escarpment. 

5. Austin-Houston Black association: Gently sloping 
blackland 

This soil association consists of about 97,000 acres, or 
16 percent of the county. It extends along U.S. High
way 77 from the northern boundary of the county to the 
southwestern boundary. This band is interrupted for 
about 3 miles by Chambers Creek and parts of soil as
sociations 1, 9, and 4. The area is gently sloping, but 
sheet erosion is very noticeable in unprotected fields 
after rains. 

This association is one of the main general farming 
areas in the county. Most of it is cultivated and pro
duces good yields of field crops. It consists of aver
age-sized farms on which the smooth soils are cultivated 
and the rougher ones along streams are in native pas-

Houston Block Cloy. 1-3% 

Austin Silty Cloy. 1-5% Slopes 

ture. In places light-colored areas of Stephe~ and Eddy 
soils occur in the black waxy fields and gIve them a 
black-and-white appearance when they ar~ bare .. 

Austin soils are moderately deep, frIable SIlty clay 
over chalk. They absorb water mor~ re~dily than the 
Houston Black soils. They occur m~mly m ~he western 
part of this association and are slIghtly hIgher than 
Houston Black soils (fig. 6). Austin soils are ?omewhat 
droughty and are used mainly for small grams, corn, 
and sweetclover. The cotton root-rot fungus causes con
siderable damage to cotton and sweetclover on these 
soils. 

The Houston Black soils in this association are very 
dark gray, heavy clays that te!ld to crack sever~ly when 
they dry after rains. These SOlIs are over chalk m places 
in the western part of this association and are over a 
gray and yellow marl in the eastern part. Houston 
Black soils produce good yields of cotton, corn, and 
grain sorghum. 

6. Houston Black-Houston association: Gently slop
ing and sloping blackland 
This association is the largest in the county and 

amounts to about 104,000 acres, or 17 percent of the land 
area. It extends from the northern part of the county to 
the southern corner in a wide, broken band. 

The association is dominantly used for general farm
ing, and row crops common in the county are grown. 
When the fields are bare, black waxy soils can be seen 
on the nearly level and gently sloping areas and lighter 
colored soils on the stronger slopes. Much of the 
smoother part of this association is unfenced and is cul
tivated. Pasture is generally along the streams in areas 
impractical to cultivate. 

Houston Black soils occur on gentle slopes. They are 
very dark gray, nearly black, heavy, deep clay soils that 

Houston Block Cloy. 1-3% Slopes 

, , 
"Toylor Morl 

Houston Cloy. 3-8 % Slopes 

Figure 6.-Geographical association of soils on sloping and gently sloping blackland. Austin silty clay and Houston Black clay soils 
are in soil association 5. 
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produce good yields of cotton, corn, and grain sorghum. 
Most areas are cultivated. The dark-colored surface 
layer of these soils cracks severely when it dries. A 
compact layer, called a plowpan, usually forms in cul
tivated fields if they are :plowed when they are wet. This 
layer slows the penetratIOn of water and the growth of 
roots. Gray and yellow marl can be seen in deep cuts 
and ditches throughout this area. 

Houston soils are dark olive-gray clays in sloping 
areas of natural drains. Stiff, olIve clay is common at 
a depth of 10 to 15 inches. Erosion has removed much 
of the surface layer in many areas. Most areas of Hous
ton soils were once cultivated, but in recent years they 
have been seeded to pasture. Runoff from the higher 
Houston Black soils has considerably damaged the more 
sloping Houston soils. 

7. Wilson-Crockett association: Gently sloping gray
land 
This association surrounds Ennis in the east-central 

part of the county. It amounts to about 73,000 acres, 
or 12 percent of the county. The association is mainly 
~ gently sloping area of. lIght-colored, crusty soils and 
IS used for feneral farmmg. When the fields are bare, 
light-colore soils can be seen. The surface layer ranges 
from dark heavy clay to light-gray fine sandy loam. 
Small native pastures with many mesquite trees are 
generally along the small streams. 

Dominant in this association are the Wilson soils and 
the Crockett soils. The Wilson soils are gently sloping. 
The Crockett soils are on the narrow, short slopes be
tween the lower Wilson soils and the flood plain (fig. 7). 
They also occur in small, isolated patches that lack uni
formity in size and shape. 

The Wilson soils make up about 85 percent of the as
sociation. They have a clay loam or fine sandy loam 
surface layer and a dark-gray heavy subsoil that is gen-

erally olive clay in the lower part. Most areas of these 
soils are cultivated and produce fair yields of cotton, 
corn, and grain sorghum. 

The Crockett soils have a clay loam or fine sandy 
loam surface layer and a multicolored, mottled subsoil 
of dull red, gray, olive, and brown, blocky clay. These 
soils tend to crust badly during dry periods. Water 
penetrates them very slowly. Their surface layer is 
abruptly underlain by a blocky, tight claypan. After 
an extended wet period, the subsoil is often dry to a depth 
of 24 to 36 inches. These are some of the less productive 
soils in the county. On slopes they tend to erode readily. 
They have been extensively cultivated, but now they are 
mostly in unimproved, low-yielding pasture. 

8. Houston-Sumter association: Rolling blackland 
This association is in the eastern part of the county 

near the Trinity River and ,Valker Creek and along the 
lower part of Grove Creek. It amounts to about 25,000 
acres, or 4 percent of the county. The soils are moder
ately sloping to moderately steep, and nearly all of them 
are severely eroded. Gullies are active and tend to eat 
back into the soils of higher, adjacent soil associations. 
Erosion has exposed the olive-gray or yellow clay sub
soil in many places. Runoff is generally rapid. 

Houston soils occupy the less sloping parts of this as
sociation. Their present surface layer is olive-gray or 
olive clay that grades to stiff clay at a depth of 8 to 14 
inches. This surface layer js self-mulching, cracks 
when it dries, and contains many small, hard lumps 
of lime. The material below a depth of 2 to 4 feet is 
gray to yellow clay that is rich in lime and is commonly 
called marl. 

The Sumter soils are generally more sloping than the 
Houston soils. They are more eroded than Houston 
soils and have a pale-olive or yellow, stiff clay surface 
layer. 

Crockett Soils, 2- 8'0 Slopes 
Trinity ond FriO SOils, Occoslonolly Flooded 

Houston Block Clo)l, 1-3% Slopes 

Toy/or Morl-

Sumter Solis, 5-12 % Slopes 

Wilson Soils, 1-3% Slopes 

Houston Cloy , 3-8% Slopes 

Crockett SOils, 2-8'0 Slopes 

Figure 7.-Geographical association of soils on flood plains. The Wilson and the Crockett soils are in soil as~ociation 7. 
691- 266--64-, --2 
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About 10 percent of the a.ssociation consists of the 
Lamar and the Bates soils. These soils 'are more granular 
and more permeable than the Houston and Sumter soils. 
However, because Lamar and Bates soils are sloping, they 
present about the same management problems as soils in 
the rest of .the area. 

The soils of this association are low in fertility be
cause they are eroded. The surface layer dries out 
rapidly, and the soils are droughty. Most of this asso
ciation has been cultivated, but it is now used mainly 
for grazing. Small areas of Houston soils are still culti
vated and produce fair yields of small grains and sweet
clover. These soils are best suited to grass, which 
protects them from further erosion. They provide graz
ing and are used mainly with the smooth, cultivated 
soils next to them. Most farm homes in this area have 
been abondoned and have either been destroyed or con
verted into storage places for hay. 

9. Trinity-Frio association: Nearly level bottom land 
This association consists of nearly level flood plains of 

major streams. It occupies 73,000 acres, or about 12 
percent of the county. The width of the flood plains 
ranges from about 100 feet along the small streams to 
3 or 4 miles along the Trinity River. Except for ap
proximately 22,000 acres that are protected by levees, 
soils of this association are likely to be frequently dam-
aged by flooding. ' 

Trinity soils, in large areas, make up about five-sixths 
of this association. These soils are deep, dark-colored, 
nearly level clay. The Frio soils are dee"{> , brown, and 
crumbly. They are better drained than Trmity soils and 
take in water more readily. Most areas of Frio soils 
~re . along the smaller streams and are less than 40 acres 
In SIze. 

Nearly level areas of these soils that are protected from 
frequent floods are used mainly for row crops. High 
yields of cotton, corn, and grain sorghmn are produced. 
Some fields are used for alfalfa and produce excellent 
yields. Many fields that are likely to be flooded are 
used mainly for grazing and for hay crops of johnson
grass and bermudagrass. 

The lower lying areas and areas along stream chan
nels are mostly in hardwoods and are subject to frequent 
flooding. 

Descriptions of the Soils 
This section describes in nontechnical language the 

soil series (groups of soils) and single soils (mapping 
units) of Ellis County. The approximate acreage and 
proportionate extent of each mapping unit are given in 
table 1. 

The procedure in this section is first to describe the 
soil series, and then the mapping units in that series. 
Thus, to get full information of anyone mapping unit, 
it is necessary to read the description of that unit and 
also the description of the soil series to which it belongs. 
As mentioned in the section "How Soils Are Named, 
Mapped, and Classified," not all mapping units are mem
bers of soil series. Broken alluvial land, Clay pits, 
Slickspots, and other miscellaneous land types do not 

belong to a soil series but, nev.erth~less, are listed in 
alphabetic order along with the SOlI senes. . 

A soil symbol in parentheses follows ~ach ~a ppmg 
unit and identifies that unit on the detaIled s~Il ma"{>. 
Listed at the end of the description ?f e.ach m.appmg un~t 
are the capability unit and range SIte m WhIch. t,lllS so~l 
has been placed. The page on ~hich the cap~blhty umt 
is described can be found readIly by referrmg to the 
"Guide to Mapping Units, Capability Units, and Range 
Sites" at the back of the report. 

Soil scientists, teachers, enginee~s, al?-d others who 
want detailed information about SOlI senes should turn 
to the section "Formation and Classification of Soils." 
Many terms used in the soil d~scriptions and in other 
sections of the report are defined m the Glossary. 

Austin Series 
In the Austin series are well-drained, moderately deep, 

friable silty clays on the prairie. These soils are gently 
sloping to sloping and are well dissected by natural 
drains. 

The dark grayish-brown to grayish-brown surface layer 
is about 16 inches thick. It has subangular blocky to 
granular structure and is hard when dry and firm but 
crumbly when moist. In places this layer contains a few 
fragments of slightly weathered, white chalk or chalky 
limestone. 

The subsoil is pale brown and about 18 inches thick. 
It has a strong, subangular blocky to granular structure. 
Water and plant roots penetrate the subsoil readily. In 
places this layer contains many fragments of white chalk. 

The parent material is chalky marl weathered from 
the Austin formation. The depth to bedrock ranges 
from 20 to about 50 inches and is greatest in small 
valleys and on concave foot slopes. 

The Austin soils in this county are only in the area 
where the Austin formation crops out in the west-central 
part. These soils are thinnest along the western part of 
the area, where they are closely associated with the 
Eddy soils. They are thickest in the eastern part, where 
they are closely associated with the Houston Black clay 
soils. The Austin soils have developed under big blue
stem, little bluestem, Indiangrass, and other tall 
grasses (.4). 

Austin soils occur with and somewhat resemble the 
Eddy and Stephen soils, but are deeper and contain 
fewer chalky fragments. They are shallower, browner, 
and less clayey than the Hous~on Black clay soils and 
are more granular and more slopmg. 

Austin silty clay, 1 to 3 percent slopes (AuB).-This is 
a moderately deep soil; it averages about 36 inches in 
thiclmess but is as much as 50 inches thick in some 
places. Areas mapped as this soil include as much as 
5 percent of Stephen silty clay, 1 to 3 percent slopes, and 
as much as 5 percent of Houston Black clay, 1 to 3 per
cent slopes. 

This soil is well suited to cultivated crops and produces 
good yields of all field crops common in the county. Be
cause it is granular and well drained, this soil warms 
up early in the spring. It dries soon after rains, is 
easily cultivated, and is favored for growing early corn. 
It is well suited to Coastal bermudagrass (fig. 8), 
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TABLE l.-Approximate acreage and proportionate extent of the soils 

Soil 

Austin silty clay, 1 to 3 percent slopcs ___ __ _ 
Austin silty clay, 3 to 5 percent slopes, eroded_ 
Austin silty clay, 5 to 8 percent slopcs, eroded_ 
Batcs fin e sandy loam, 3 to 5 percent slopes, 

eroded __________________________ ____ _ _ 

Bates-Lamar complex, 5 to 12 percent slopes, eroded __ ___ ____ ______________________ _ 

Brackett and Austin soil, 2 to 5 percent 
slopes, eroded _____________________ ' ____ _ 

Broken alluvialland __ _____ ____________ __ _ 
Burleson clay, 0 to 1 percent slopes _____ __ _ _ 
Burleson clay, 1 to 3 percent slopes ________ _ 
Burleson clay, depreRsional _______________ _ 
Burleson clay, terrace, 0 to 1 percent slopes __ 
Burleson clay, terrace, 1 to 3 percent slopes __ 
Clay pits ____ __________ __________ _______ _ 
Crockett soils, 2 to 5 percent slopes, eroded __ 
Crockett &oils, 3 to 8 pel cent slopes, sevel ely 

eroded _______________________________ _ 
Dougherty and Stidham loamy fine sands, 

o to 3 percent slopes ____ _______________ _ 
Eddy gravelly clay loam, 1 to 3 percent slopes _ 
Eddy soils, 3 to 8 percent slopes, eroded ____ _ 
Eddy soils, 8 to 20 percent slopes __________ _ 
Ellis and Houston clays, 3 to 5 pel cent slopes, 

eroded ________ ____ ___ _____ ___________ _ 

Bllis and Houston clays, 5 to 12 percent 
slopes, severely eroded _________________ _ 

Frio loam ___ ___________________________ _ 
Frio silty clay, frequently iloodecl __________ _ 
Frio silty clay, occasionally flooded ________ _ 
Gravel pits _____________________________ _ 
Gullied land ___ _________________________ _ 
Houston clay, 1 to 3 percent slopcs_ _ _ _ _ _ _ _ 
Houston clay, 3 to 5 percent slopes, eroded __ 
Houston clay, 5 to 8 pel cent slopes, eroded __ 
Houston and Ellis clays, 1 to 3 percent slopes _ 
Houston-Sumter complex, 5 to 8 percent 

slopes, severely eloded _________________ _ 
Houston Black clay, 0 to 1 percent slopes __ _ 
Houston Black clay, 1 to 3 percent slopes ___ _ 
Houston Black clay, terrace, 0 to 1 percent slopes ________________________________ _ 

Houston Black clay, terrace, 1 to 3 percent lopes ________________________________ _ 
II unt clay, 0 to 1 percent slopes ___________ _ 
Hunt clay, 1 to 3 percent slopes ___________ _ 

1 Less than 0.1 perrent. 

Area 

Acres 
45,047 
16,000 

4, 100 

100 

250 

1, 051 
3, 708 
1,486 
3,751 

316 
8, 035 
4,410 

86 
5, 782 

511 

391 
16,88<} 
28, 757 
5,411 

5,215 

9,421 
408 

6, 877 
2,330 

548 
1,966 
8, 145 

34,363 
18,026 
16, 269 

17,725 
19,871 

112,521 

21, 610 

15,948 
643 

3, 283 

Extent 

Percent 
7. 4 
2 6 
.7 

.2 

.6 

.2 

.6 
(1) 

1.3 
.7 

.9 

· 1 

· 1 
2.8 
4. 7 
.9 

.9 

1.5 
· 1 

1. 1 
.4 
· 1 
.3 

1.3 
5 6 
3 0 
2. 7 

2. 9 
3. 3 

18.4 

3. 5 

2. 6 
· 1 
.5 

Caucasian bluestem (fig. 9), and similar grasses. (Ca
pability unit IIe- l, Rollmg Blackland range site) 

Austin silty clay, 3 to 5 percent slopes, eroded 
(AuC2}.-From 50 to 75 percent of this soil, erosion has re
moved the darker part of the grayish-brown surface 
layer. This layer is lighter .colored and thinner than 
the surface layer of the less sloping and less eroded 
Austin soils. Small gullies are fairly common, and a 
few gullies are uncrossable. In most places this soil 
receives runoff from higher lying soils. Areas mapped 
as this soil include about 3 percent of Austin silty clay, 
5 to 8 percent slopes, and about 5 percent of Brackett 
and Austin soils, 2 to 5 percent slopes, eroded. 

Because it is moderately shallow and is well drained, 
this soil is fairly drouO"hiy. It is best suited to small 
grains, sweetclover, an'a other cool-season I?lants that 
protect it during heavy rains in spring. (Capability 

Soil 

Lamar clay loam, 2 to 5 pel cent slopes 
eroded _______________________________ _ 

Lamar clay loam, 5 to 12 percent slopes, 
eroded _____________________________ __ _ 

Lewisville as'>ociation, 1 to 3 percent slopes __ 
Le~is\'ille a sociation, 3 to 5 percent slopes, 

eroded _______________________________ _ 

Lewisville association, 5 to 8 percent slopes, eroderl _______________________________ _ 
Lewisville silty clay, 0 to 1 percent slopes ____ _ 
Lewi& ville silty clay, 1 to 3 percent slopes ____ _ 
Le"IVisville <:; ilty clay, 3 to 5 percent slopes, 

eroded _______ __ ______________________ _ 

Le~isville silty clay, 5 to 8 percent slopes, eroded _______________________________ _ 

Lev. isvillp soils, 5 to 8 percent slopes, severely 
eroded __ ______________________ ______ _ _ 

Payne clay loam, 0 to 2 percent slopes _ _ _ __ 
Payne and Norge &oils, 1 to 3 percent slopes _ 
Pratt loamy fine and, t errace, 0 to 3 percent 

slopes _______ ____ _____________________ _ 
Slick;;pots_ _ _ _ _ ___ _______________ ___ ___ _ 
Stephen silty clay, 1 to 3 ppl'cent slope ____ _ 
Stpphen-Eddy complex, 1 to 3 pel cent slopes, 

eroded ________ __ _____________________ _ 
Stephen-Eddy complex, 3 to 5 percent slopes, 

eroded _______ ___ _____________________ _ 

Sumter clay, 5 to 12 pel cent slope&, sevelel" eloded _______________________________ _ 
TI inity clay, frequently flooded ___________ _ 
TI imty clay, loamy ::'UbStT atum __ _________ _ 
Trimty clay, occasionally fiooded __ _______ _ _ 
Trinity clay, " 'eL ___________ ____ ________ _ 
\ Yilo;;on clay loam, 0 to 1 prlcent slopes ____ _ _ 
Wibon clay loam, 1 to 3 pel cent f.lope'l ___ __ _ 
Wil'lon clay loam, 1 to 3 percent slopes, eroded _______________________________ _ 

' Vilson clay loam, terrace, 0 to 1 percent slopes ____________________ ____ ____ ____ _ 

'i\ il&on clay loam, tell ace, 1 to 3 percent ::.lopes ____ ____________ __ ___ ___________ _ 
\YIlson fiue sandy loam, 0 to 1 percent, lopes __ 
Wilson fine '>andy loam, 1 to 3 pel cent slopes __ 

Watel ______________________________ _ 

Area Extent 

Acres Percent 

452 . 1 

1,642 .3 
298 (I) 

700 .1 

1,037 .2 
459 .1 

3,849 .6 

4, 981 . 8 

5,664 .\) 

4, <}97 .8 
606 .1 

1,343 . 2 

517 . 1 
576 .1 

12,505 2.0 

6, 675 1. 1 

\),373 15 

&,6&6 1. 4 
45, 673 7. 5 

96<} .2 
19,43]. 32 

4, 093 .7 
2,502 .4 

17,059 2.9 

6,439 1. 1 

465 .1 

2, 139 .4 
1,357 .2 
3,256 .5 
1, 120 . 2 

Total ________________ _______ _ 6ll , 020 100 0 

I 

unit IIIe-2; Rolling Blackland range site) 
Austin silty clay, 5 to 8 percent slopes, eroded 

(AuD2}.-This soil is about 24 to 30 inches thick. It is 
thinner and lighter colored than the less sloping Austin 
soils. Small gullies, a few fairly large ones, and areas 
of 'thin soil are common. Included in mapped areas of 
this soil are small areas of Austin silty clay, 3 to 5 per
cent slopes, eroded; of Stephen-Eddy complex, 3 to 5 
percent slopes, eroded; and of Eddy soils, 3 to 8 percent 
slopes, eroded. 

This soil is droughty because it is moderately shallow 
and runoff is rapid. Occasionally it can be cnltivated 
for row crops, but most of the time it should be kept in 
small grains, sweetclover, or other close-gro"ing crops 
that protect it from erosion. (Capability unit IVe--l; 
Rolling Blackland range site) 
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Figure B.-Coastal bermudagrass hay on Austin silty clay, 1 to 3 
percent slopes. 

Bates Series 
Soils of the Bates serIes are dark grayish brown, 

loamy, and model:ately sloring to mod~rately st~ep. 
These soils occur m the BrIstol commumty on faIrly 
rough relief. 

The dark grayish-brown surface layer is about 9 inch~s 
thick. It has weak, blocky to granular structure and IS 
friable when moist but sticky when wet. 

The sandy clay loam subsoil is mottled dark bro~n and 
yellowish brown and has blocky structure. It IS firm 
when moist and sticky when wet. It is about 27 inches 
thick and medium acid to strongly acid. 

The parent material is very pale brown sandy clay 
loam and weakly cemented sandstone. It is medium 
acid. 

Most Bates soils occur in sloping arefl-S that are well 
dissected by streams. They have a fairly thin solum and 
are over sandstone in places. 

Bates soils differ from Crockett soils in being friable 
in the upper part of the subsoil. Throughout theIr profile 
t.hey fl-re less crusty and not so tight as Cro'ckett soils. 
Bfl-te<; "oils have a less friable subsoil fl-nd are less cal
Cfl-re-ons than the Lewisville association soils. 

Bates fine sandy loam, 3 to 5 percent slopes, eroded 
(BaC2).-Erosion has removed most of the surface layer 
from 50 to 75 percent of this soil, and smfl-ll but uncross
able gullies are present. This soil is about 60 inches 
thick. Areas mapped as this soil include small areas 
of Crockett soils, 2 to 5 percent slopes, eroded, and 
mall fl-reas of Bates-Lamar complex, 5 to 12 percent 

slopes, eroded. 
This soil is suited to cult.ivated crops, but good man

agement of crop residue is needed to control erosion and 
to maintain organic matter. The soil is acid and is not 
nited to crops that require much lime. (Capability unit 

IIIe-4; Grayland range site) 
Bates-Lamar complex, 5 to 12 percent slopes, eroded 

(BcE2) .-This complex is in st rongly sloping to moderately 

Figure 9.-Caucasian bluestem on Austin silty clay, 1 to 3 percent 
slopes. ' 

steep areas that have well-defined water courses. About 
55 percent of the complex is Bates fine sandy loam, 
about 30 percent is Lamar clay loam, and about 15 per
cent is other soils. Also in the complex are Lewisville 
soils, 5 to 8 percent slopes, severely eroded. AU these 
soils occur in such an intricate pattern that it is not 
practical to separate them on a soil map of the scale 
used. 

These soils are not suited to cultivated crops; they -are 
suited to only limited grazing. Because they are sloping 
and gullied, these soils are best suited to native grasses. 
(Capability unit VIe-5; Grayland range site) 

Brackett Series 
In the Brackett series are shallow, crumbly silty clays 

on the white rock prairie. They are gently sloping to 
moderately sloping and are well drained. 

The light brownish-gray surface layer is about 7 inches 
thick. It has a weak, granular to fine, blocky struc
ture and is hard and crusty when dry and firm but 
crumbly when moist. 

The subsoil is pale brown to very pale brown and has 
strong, sub angular blocky structure. It is about 12 
inches thick. 

The parent material consists of thin-bedded chalky 
marl that grades to hard chalk at a depth of 40 to 60 
inches. In some severely eroded areas the chalky bed
rock is exposed. 

The Brackett soils are underlain by the Austin forma
tion, which i~ in the west-central part of the county. 
T~ey occur With the Austin, .Eddy, and Stephen soils in 
faIrly small areas along rIdges. The Brackett soils 
have developed under mid and tall grasses. 

Brackett and Austin soils, 2 to 5 percent slopes, 
eroded (BkC2) .-These are shallow soils that occur on the 
end of ridges. The Brackett soils have a light brownish
gray surface layer. The surface layer of the Austin soils 
is grayish brown. Both soils have a pale-brown subsoil. 
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Their parent material is slightly weathered, hard, platy 
or shaly marl at a depth ranging from 15 to 30 inches. 

The Brackett soils average about 18 inches in thick
ness; the Austin soils average about 26 inches. Both 
grade to chalky marl. Their hard chalky bedrock, how
ever, is not near the surface as it is in the Stephen soils, 
but is at a depth Gf about 4 to 6 feet. 

Below the subsoil in these soils, a layer of slightly hard, 
brittle, platy marl restricts the movement of water and 
the growth of roots. Most of the time these soils are 
ei~her too wet Gr too dry for goo'd plant growth. They are 
sUIted Gnly to sod crops. These so~ls are rich in lime 
an.d, when dry, are loose and ashy. In places, after 
rams, they are seepy, but they soon dry Dnd are droughty. 

About 3 percent of areas mapped as these soils is 
Austin silty clay, 3 to 5 percent slopes, eroded, and 5 
percent is Stephen-Eddy complex, 3 to 5 percent slopes, 
eroded. (Capability unit IV s-l; Chalky Ridge range 
sIte) 

Broken Alluvial Land 
Broken alluvial land occurs in valleys along small 

streams on the whiterock prairie. This land type gen
erally is a long, narrow valley that, in places, has one 
or more stream channels cut into chalky bedrock. It 
is mainly wooded with oak and pecan trees. 

Broken alluvial land (Brl.-This land is O'n slGpes of 
about 5 to 15 percent and is closely associated with the 
Austin, Eddy, and Stephen soils. These areas are 
mostly wooded and are eroded only in the many places 
where stream channels have cut into the chalky bed
roc~c The land is in long, narrow, wooded valleys in 
WhICh the natural channel is constantly silted and 
scoured. The soil on the uneroded side slopes of these 
smal~ valleys is more th~n.5 feet thick in most places, 
and m th'e old channel, It IS as much as 15 feet thick. 

The soil.s are deep, crumbly, calcareous silty clays. 
They are m sloping areas along streams in the white
ro~k part of the county. They are well drained and con
tam a few patches of gravel in stratified beds. This land 
is mainly in oak and pecan trees. 
. The very dark grayish-brown surface layer is about 26 
m~hes thi.ck. I~ grades to and is underlain by lighter 
soIl materlal, whICh extends to a depth of about 46 inches. 
rhe surface layer has ~ strong, granular structure and 
IS hard when dry but slIghtly firm to friable when moist. 
Water penetrates this layer easily. 

Underlying the surface layer is yellowish-brown silty 
clay that has weak, granular structure. It is about 24 
inches thick and is over slightly weathered alluvium. 

The parent material consists of slightly weathered al
luvium that has accumulated over chalk. ' 

Broken alluvial land is darker than the Lewisville 
soils and is underlain by chalky bedrock. It is generally 
darker and much deeper than the Austin soils. 

Areas mapped as Broken alluvial land contain small 
areas of Austin silty clay, 5 to 8 percent slopes eroded' 
of Eddy soils, 8 to 20 percent slopes; of Stephen-Edd~ 
complex, 3 to 1) percent slopes, eroded' and of Lewis
ville ~oils, 5 t? 8 percent slopes, severely e~oded. 

ThIS land 1S too steep for cultivation. It is suited to 
pasture, but grazing should be controlled. The wild 

v~getation should be maintained to prevent gullying. 
(Capability unit VIe-4; Rolling Blackland range site) 

Burleson Series 
In the Burleson series are very dark gray, deep. heavy 

clays that tend to crust. These soils are nearly level to 
gently sloping. They have a dense subsoil that takes in 
water very slowly. 

The very dark gray surface layer is about 12 inches 
thick. It has blocky to massive structure and i very 
hard when dry and very firm when moist. It cracks 
when it dries, but the blocks between the cracks remain 
dense and hard. 

The subsoil is dark-gray to olive-gray, dense clay about 
30 inches thick. It is massive and takes in water very 
slowly. When it dries and cracks, however, moisture 
intake is increased because rainwater runs into the cracks. 

The parent material is mainly weathered, old alluvium 
that is rich in lime. In most places where these soils 
occur on stream terraces, the parent material is over 
w.ater-b~aring, stratified sand and gravel. Many gravel 
pItS are III these areas. 

The Burleson soils are deepest where they occur in 
large areas. The underlying sand and gravel in most 
places contain water at a depth of 10 to 15 feet. The 
higher lying soils grade to clayey marl and are not un
derlain by water-bearing sand 01' gravel as are mObt Burle
son soils on terraces. 

Burleson soils are noncalcareous and are more dense 
than the Hou~ton Black clays on the terraces .. They are 
more clayey III the surface layer than the WIlson soils. 

Burleson clay, 0 to 1 percent slopes (BuAl.-This 
nea~ly level soil is .on uplaJ?-d ridges. It has good surface 
dralllage because It occupIes faIrly narrow areas. It is 
about 50 inches thick over clayey marl. Included in 
areas mapped as this soil are small areas of "Wilson clay 
10am,0 to 1 percent slopes; of Houston Black clay, 0 to 1 
percent slopes; of Hunt clay, 0 to 1 percent slope ; and 
of Burleson clay, 1 to 3 percent slopes. 

This soil is suited to cultivated crops and produres o'ood 
yields of most crops common in the county. The b sur_ 
face layer is usually deficient in lime and should be 
tested before seeding alfalfa, sweetclover or similar 
crops. (Capability unit IIs-2; Grayland ra~ge site) 

Burleson clay, 1 to 3 percent slopes (BuBl.-This soil 
is on gently sloping ridges on uplands and is about 40 
inches thick over clayey marl. It has O'ood surface 
drainage. Included with this soil are s~all areas of 
",Vilson clay loam, Hunt clay, and Houston Black clay 
and of less sloping Burleson c1ay soils. . , 
Thi~ soil is suited to. cu}tivated crops. The surface 

layer IS usually too low III hme for sweetclover and simi
lar crops. Practices are needed to control erosion and 
good management of crop residue is needed to cdntrol 
surface crusting 'and to prevent plowpans. (Capability 
unit IIIe.-1; Grayland range site.) 
Burl~son clay, depressional (Byl.-This soil is in slight 

depreSSIOns that have poor surface drainage. These 
areas tend to be ponded after rains. The soil is about 
60 inches thiclc Mapped areas include small area, of 
Burleson clay, terrace, 0 to 1 percent slopes, and small 
areas of ",Vilson clay loam, terrace, 0 to 1 pe~cent 
slopes. 
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This oil is suited to cultivated crops, but surface 
draina,ge i. n~eded to preven~ pon~ing. Because the soil 
tends to remam wet and cold. m sprmo', early seeding may 
b,e delayed. (Capability unit IIIw.:'l; Grayland range 
Ite) 
~url~s~n clay, ter~ace, 0 to 1 percent slopes (BtA).

TIlls sOlI ~s about 60 mches thick. Surface drainage is 
slow but IS adequate for crops. Mapped areas of this 
soil include small areas of Burleson clay, terrace 1 to 
3 percent slopes; of "Wilson clay loam, terrace, 0 to 1 
percent slopes; and of Houston Black clay, terrace, 0 
to 1 percent slopes. 

This. soil is suited to cultivated crops and produces 
good YIelds of most field crops common in the county. It 
needs good management that controls surface crusting 
and l~lowpa!ls. Flat areas may remain too wet and too 
cold m sprmg for good growth of crops. Because in 
places tIllS SOlI does not have sufficient lime for O'ood 
yiel~s of alfalfa and sweetclover, it should be tested b:fore 
seedmg: these crops. (Capability unit IIs-2; Grayland 
range sIte) 
~urleson clay, terrace, 1 to 3 percent slopes (BtB).

ThIS soil is about 50 inches thick and is better drained 
than the less sloping Burleson soil. Mapped areas of 
this soil include small areas of Houston Black clay, ter
race, 1 to 3 percent slopes; of Burleson clay, terrace, 
o to 1 percent slopes; and of 'Wilson clay loam, terrace, 
1 to 3 percent slopes. 

This soil is suited to cultivated crops and produces 
good yields of most crops common in the county. It 
needs good management that controls erosion and elimi
~ates ':lrfac~ cr?sting and plowpans. In places this soil 
IS defiCIent m lIme and s~lo~ld be tested befor~ .seeding 
alfalfa, sweetclover, and SImIlar crops. (CapabIlIty unit 
IIIe-l; Grayland range site) 

Clay Pits 
Thi mi rellaneous land type consists of areas that 

h~ve. been disturJ;>ed by digging clay for bricks and by 
dlggmg borrow pItS for road fill material. 

Clay pits (Cp).-Clay pits account for about 86 acres in 
!he county and occur mostly in the eastern part. Clay 
IS dug from the Taylor formation and is used for mak
ing. brick at Ferris and P.almer. The pits are located 
mamly on strong slopes adJacent to the brickyards. In
cluded with Clay pits are borrow pits along the Inter
state highways where material has been excavated to 
build overpasses and other structures that require fill 
m~terial.. Except in pi~s ,-"here material is dug for 
bnckmakmg, most clay PIts m the county contain water. 

Clay pits occur on Houston, Houston Black Sumter 
'Wilson, and similar soils. Because they are' in small 
areas not suited for agriculture, these pits were not as
signed a capability unit nor a range site. 

Cl'ockett Series 
In the Crockett series are grayish-brown, moderately 

deep clay loams and fine sandy loams that have a dense 
clay subsoil. The soils aTe gently sloping to sloping 
and crust severely. Because they take in water very 
lowly. runoff is rapid and erosion is likely. 

The grayish-brown surface layer is about 5 inches 
thick. It has a weak, granular structure and is hard 
when dry but friable when moist. . 

The subsoil is a brown to gray, dense claypan that IS 
mottled with yellowish red to olive yellow and is about 
30 inches thick. It has blocky structure or is massive, 
and it takes in water very slowly. 

The parent material is weathered, clayey marl. It is 
moderately rich in lime and, in places, contains many 
rounded, hard pebbles. 

The Crockett soils are thickest in the nearly level areas 
and are thinnest in the sloping areas. In the more 
sloping areas the surface layer ranges from clay loam 
to fine sandy loam. 

Crockett soils have a lighter colored surface layer than 
the Wilson soils. They have a mottled brown, yellow
ish-red, and olive-yellow subsoil whereas the Wilson 
soils have a dark-gray subsoil. 

Crockett soils, 2 to 5 percent slopes, eroded (CrC2).
Erosion has removed the original surface layer from 
about 50 percent of the area occupied by these soils. 
The present surface layer, combined with the subsoil, is 
generally about 42 inches thick. Mapped areas of these 
soils include about 8 percent of Wilson clay loam, 1 to 3 
percent slopes, eroded. 

These soils are droughty and poorly suited to culti
vated crops. They produce only fair yields of the field 
crops common in the county. The content of lime is too 
l~~ for ~lfalfa, sweetclover, and similar crops. (Capa
bIlIty umt IVe-2 ; Grayland range site) 

Crockett soils, 3 to 8 percent slopes, severely eroded 
(CrD3).-These soi~s are on convex slopes and are severely 
damaged by erOSIOn. They are about 30 inches thick 
and areas where the surface soil is removed are common: 
Areas mapped as these soils include about 5 percent of 
Crockett soils, 2 to 5 percent slopes, eroded, and about 
5 percent o~ Houston clal, 5 to 8 percent slopes, eroded. 

These SOlIs ar~ not SUIted to cultivated crops. They 
should be kept 111 permane!l~ vegetation, but yields of 
pasture. are poor. (CapabIlIty unit VIe-5' Grayland 
range sIte) , 

Dougherty Series 
Soils of the Dougherty series are grayish-brown loamy 

fin~ ?and~ on low benches above the flood plain of the 
Trmlty RIver and other streams. :rhe surface layer is slightly acid and is about 20 inches 
thICk. In. most places i~ is grayish brown in the upper 
part and lIghter colored 111 the lower part. Wooded areas 
of these SOlIs are very dark grayish brown in the upper 
part of. the ~urface layer, which ranges from 18 to 32 
111ches 111 thIckness. The surface layer is subangular 
bl?cky to single. grain and is loose when dry and very 
frIable when mOIst. 

The sandy clay loam subsoil is yellowish' red or reddish 
?row,n. It has weak, sub angular blocky structure and 
~s fnable when moist and sticky when wet. This layer 
IS moderately perm~abl~ and is about 30 inches thIck. 
~he parent matenal IS neutral to alkaline, sandy al

lu,vlUm that washed from sandy areas in the Tdnity 
RIver watershed. 

All areas of Dougherty soils in the county occur in the 
southeastern corner, near the Trinity River. They are 
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mapped in a single unit with Stidham soils. Dougherty 
soils have a finer textured subsoil than Pratt soils. They 
are coarser textured and have a less dense subsoil than 
the "Wilson soils. 

Dougherty and Stidham loamy fine sands, 0 to 3 per
cent slopes (DsBl.-These soils are slightly undulating and 
are about 60 inches thick. Their surface layer is loose 
when dry. Areas mapped as these soils include small 
areas of 'Vilson fine sandy loam, 0 to 1 percent slopes. 

These soils are suited to cultivated crops that grow 
well in sandy soils. They need good management of 
crop residue if they are to maintain their supply of or
ganic matter. They are neutral to slightly acid and 
produce good yields. (Capability unit IIe-3; Grayland 
range site) 

Eddy Series 
In the Eddy series are dark grayish-brown, thin grav

elly clay loams on uplands. These soils are on gently slop
ing to moderately steep breaks and are underlain by chalk, 
or whiterock, in the western part of the county. Eddy 
soils are locally called whiterock soils (fig. 10). 

Figure lO.-Eddy gravelly clay loam over Austin chalk. 

The dark grayish-brown gravelly clay loam surface 
layer iq about 6 inches thiclc. It has granular structure 
and is hard when dry but friable when moist. About 

25 percent of the surface layer is fragments of white 
chalk, which commonly slake to a loose white mass on 
the surface of the plowed soil. 

White chalky bedrock underlies the surface layer at 
a depth of 8 inches or less. The upper part of the 
chalky bedrock is fractured in about half of the area, 
and plant roots penetrate into the cracks. Pasture on 
Eddy soils is mostly short grasses and mesquite (1~). 
The Eddy soils are slightly higher than most other soils 
of the county. 

Eddy soils occur close to the Austin and Stephen soils, 
but those soils are darker, deeper, and less sloping than 
Eddy soils and contain fewer chalk fragments. In areas 
mapped as Eddy soils along wooded streams, there are 
areas of Broken alluvial land. This land is darker, 
deeper, and more clayey than Eddy soils. Along .the 
whiterock escarpment Eddy soils adjoin the Ellis soils, 
which are dense, olive clays. Along the eastern side of 
the Eddy-Stephen association, small areas of Eddy soils 
occur in larger areas of the darker and deeper Houston 
Black clay soils. 

The surface layer of the Eddy soils commonly is dark 
grayish brown, but in the areas where chalk fragments 
are more numerous, it is light brownish gray. Because 
of chalk fragments on the surface and outcrops of chalky 
bedrock, many of the more eroded areas are almost 
white. The thickness of these soils ranges from about 
4 to 8 inches, and the amount of chalk in the profile 
ranges from 10 to about 40 percent by volume. How
ever, these soils produce fair yields of grasses (fig. 11). 

Figure H.-King Ranch bluestem pasture on Eddy gravelly clay 
loam, 1 to 3 percent slopes. 

Eddy soils are well drained. These thin soils dry out 
when water trickles through cracks in the bedrock or 
seeps down the slope. Cracks in the bedrock make dig
ging stock ponds impractical. To get a dependable sup
ply of water, it is usually necessary to drill wells 600 to 
800 feet through the chalk into the water-bearing Wood
bine sand. These thin, droughty soils are rich in lime. 
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Figure 12.- Area representative of Eddy 80:ls. 

Eddy gravelly clay loam, 1 to 3 percent slopes (EcB).
This soil is on broad, gently sloping ridgetops in the 
whiterock area of the county (fig. 12). The surface 
layer is generally about 6 inches thick over chalky bed
rock, but it ranges from :I: to 8 inches in thickness. The 
use 0'f farm implements is difficult in areas where this 
soil is thinnest. Areas mapped as this soil include as 
much as 10 percent of Eddy soils, 3 to 8 percent slopes, 
eroded, and as much as 5 percent of Stephen-Eddy com
plex, 1 to 3 percent slopes, eroded. 

This soil is suited to only occasional cultivation. Be
cause it is shallow and droughty, small grains, sweet
clover, and similar cool-season crops are best suited. 
(Capability unit IVs-1; Chalky Ridge range site) . 

Eddy soils, 3 to 8 percent slopes, eroded (EdD2).-Thls 
sloping soil is thinner than ~ddy gravelly clay loam, 1 to 
3 percent slopes, and contams more fragments of chalk. 
Thickness ranges from 2 0'r 3 inches 0'n knolls to 
about 8 inches in small drainageways between ridges. 
Areas mapped as thi soil include as much as 5 
percent of Eddy soils, 8 to 20 percent slopes, and not 
more than 8 percent of Stephen-Eddy c0'mplex, 3 to 5 per
cent slopes, eroded. 

This soil is not suited to cultivated crops, and grazing 
must be controlled. (Capability unit VIe-3; Chalky 
Ridge range site) 

Eddy soils, 8 to 20 percent slopes (EdF).-This strongly 
sloping to moderately steep soil is generally on breaks 
and short escarpments. Erosion has exposed bedrock in 
some places, but in others soil has accumulated and i3 
as much as 15 inches thick. These soils are com
monly on benches with narrow ledges of chalk cropping 
out. Most of these areas are in scrubby Shumard oak. 
Areas mapped as this soil include as much as 10 percent 
of Eddy soils, 3 to 8 percent slopes, eroded. Areas of 
this soil adjacent to drainageways include ab0'ut 3 per
cent of Broken alluvial land,and those along the west
ern side of the IV hiterock area include as much as 3 per-

cent of Ellis and Houston clays, 5 to 12 percent slopes, 
se,"erelyeroded. . . 

Roots of perenmal grasses and trees extend mto crev-
ices in the bedrock, but most roots spread laterally 
through the chalky rubble. . . 

This soil is not suited to cul~Ivated crops, and grazmg 
must be controlled. Because It has a woody c~)"~eran~ 
is isolated it is well suited to wildlife. (CapabIlIty umt 
VIle-1; Chalky Ridge range site) 

Ellis Series 
The soils of the Ellis series are gently sloping to mod

erately steep, olive clays that are shallow to shale. They 
are dense and very slowly per!l1eable. . Because they 
are sloping and clayey, these SOlIs take m water very 
slowly and have very rapid ~unoff.. . 

The olive surface layer IS about 7 mches thICk. Its 
structure ranges from weak and blocky to massive. It 
is extremely hard when dry and extremely firm when 
moist. When the surface layer dries, it cracks severely, 
but the blocks between the cracks remain dense and 
ha.rd. Gypsum crystals accumulate on the surface after 
rams. 

The subsoil is dense, olive clay that contains many 
gypsum crystals and takes in water very slowly. This 
layer ranges from about 8 to 18 inches in thickness. It 
is blocky to massive and is extremely hard when dry and 
extremely firm when moist. In places the subsoil con
tains many pebbles. 

The parent material is slightly altered, oli ve-yellow 
and gray, shaly clay. This layer grades abruptly to 
shale of the Eagle Ford formation. (See fig. 2, p. 3.) 

The Ellis soils are thinnest on moderately steep 
slopes and are fairly gravelly on steep slopes. In areas 
where erosion is active, shale is exposed. These soils 
commonly have a white residue from gypsum on the 
surface, as well as a few hard fragments of brown lime
stone. Slickspots are common on these soils (fig. 13). 

Figure 13.-Slickspot in Ellis soil. White salty slickspot is near 
the center where no plants are growing. 
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Most slick pot haye such a lal·ge content of salts that r 
most crops cannot grow. 

Ellis soils are shallower, more olive colored, and less 
crumbly than the Houston and Sumter soils. They are 
thinner, lighter in color, and much firmer than Houston 
Black soils. 

Ellis and Houston clays, 3 to 5 percent slopes, eroded 
(EhC2J .-Erosion has removed the original dark surface 
layer from about 50 percent of the area of these moder
ately sloping soils. 

In most places these soils are about 18 inches thick, but 
in SQme areas they are deeper than 25 inches to' shale. 
They have many small gullies. 

These SQils are pOQrly suited to cultivat.ed crQPS and 
shQuld be kept under a cQntinuQus CQver Qf small grains, 
sweetclover, or a similar clQse-grQwing crop. These 
SQils are thin and droughty and prQduce PQQr yields of 
warm-season crQPs. Pasture requires gQQd manage
ment that prevents the invasiQn of cactus and mesquite 
(fig. 14). (Capability unit IVe-3; Shaly Hardland range 
site) . 

Figure I4.-Cactus and mesquite invading an overgrazed pasture 
on Ellis and Houston clays. 

Ellis and Houston clays, 5 to 12 percent slopes, se
verely eroded (EhE3J.-These severely erQded soils have 
thin SPQt.s and many uncrossable gullies (fig. 15) . Gen
erally, these SQils are abQut 14 inches thick and in 
places cQntain many pebbles. In sO' me places, however, 
they are deeper than 25 inches to shale. Shale is ex
PQsed in severely erQded areas. Areas mapped as these 
SQils include abQut 5 percent of Sumter clay, 5 to 12 
percent slQpes, severely erQded, and abQut 5 percent of 
Ellis and HoustQn clays, 3 to' 5 percent slopes, erQded. 

These soils are nQt suited to cultivated crops and 
should be kept under a permanent CQver of plants that 
are tQlerant of drQught. They are best suited to native 
grasses, but grazing shQuld be cQntrQlled. (Ca pability 
unit VIe-I; Shaly Hardland range site) 

Figure 15.-Side of a gully in Ellis and Houston clays. 

Frio Series 
In the FriO' series are dark grayish-brQwn, granular 

silty clay and IQamy SQils on the flQQd plain. AlthQugh 
these SQils are nearly level, they are well drained be
cause they have a PQrQus subsQil. LQW areas are sub
ject to' flQQding. 

The dark grayish-brQwn to' very dark grayish-brQwn 
surface layer is abQut 12 inches thick. It has granular 
structure and is hard when dry and firm but crumbly 
when mQist. In mQst places this layer cQntains strata 
of mQderately coarse materials. 

The subsQil is dark grayish brQwn to brownish gray, 
is granular, and is abQut 30 inches thick. It is very 
hard when dry and very firm but crumbly when mQist. 
Water penetrates the subsQil with ease. In mQst places 
this layer cQntains strata Qf sandy materials. 

The parent material is strQngly calcareQus, 'water
laid materials. I n places it grades to' stratified sand and 
gravel at lQwer depths. 

MQst areas of FriO' SQils in the cQunt.y are silty clay, 
but a few are loam. The lQam is deeper and better 
drained than the finer textured SQils. 

Frio SQils Qccur Qn the flQQd plain Qver water-laid ma
terials whereas the Austin SQils Qccur Qn the uplands 
Qver chalky bedrQck. Frio soils have a sm'face layer 
similar to' that in Lewisville SQils, which Qccur Qn slQPes 
alQng streams. FriO' SQils are less clayey than the 
Trinity SQils. 

Frio loam (0 to 1 percent slQPes) (FIJ.-The surface Qf 
this nearly level, well-drained SQil is sQmewhat wavy. 
This SQil is abQut 60 inches thick. Areas mapped as this 
soil cQntain 'as much as 10 percent Frio silty clay, Qcca
sionally flQQded. 

This SQil is well suited to' cultivated crQPs, and Qnly 
gQQd mana.gement is needed to' produce tQP yields Qf all 
crops common in the cQunty. (Capability unit I-I; BQt
tQmland range site) 

Frio silty clay, frequently flooded (FrJ .-This SQil ie; in 
lQW areas Qn the flQQd plain. It is abQut 50 inches thick, 
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and its surface is more wavy than that of Frio silty clay, 
occasionally flooded. Areas mapped as this soil contain 
af:i much as 10 percent T rinity clay, frequently flooded. 

Because it is flooded frequently, this soil is not suited 
to cult ivated crops. It produces excellent yields of pas
ture plants and should be used for permanent pasture. 
(Capability unit V w-1 ; Bottomland range site) 

Frio silty clay, occasionally flooded (Fs}.-This soil is 
well drained. It is about 50 to 70 inches thick and is 
slightly undulating in places. Areas mapped as this soil 
contain as much as 5 percent of Trinity clay, occasion
ally flooded. 

This soil is well suited to cultivated crops and needs 
only good management to produce top yields of all crops 
common in the county. Because it is well drained and 
fertile, it is excellent for pasture (fig. 16). (Capability 
unit 1- 1 ; Bottomland range site) 

Figure 16.-Coastal bermudagrasS' pasture on Frio silty clay. Th(' 
trees are native pecan trees. 

Gravel Pits 
Gravel pits occur in small areas, mainly along streams 

where gravel has been dug for use in local construction. 
Many areas of this land type are abandoned and are 
growing up in native plants. 

Gravel pits (Gp}.-Most of these pits are only a few 
acres in size. They occur mainly along streams in Lewis
ville, Houston Black, P ayne, Trinity, Frio, Wilson, and 
similar soils. Many of the older pits are partly aban
doned and are growing up in willows, briers, grapevines, 
cattails, and other wild plants (193). Springs and seeps 
are common in these areas. (Capability unit VIIe-2; no 
range site assigned) 

Gullied Land 
Gullied land consists of areas so severely eroded and 

so dissected by gullies that they cannot be farmed. Un
less these areas are stabilized, they will spread and dam
age adjacent soils. 

Gullied land (GI}.-This land type consists of severely 
gullied clayey soils. The gullies are 10 to 30 feet deep 
and 30 to 150 feet wide. The original surface layer has 
been eroded from most of the area, and the present sur
face layer is mainly subsoil material a~d parent ma
terial. The soil material is calcareous m most places 
and is suited to plants that require large amo.unts of 
lime. In the eroded 'areas gullies have cut we~l mto the 
underlying marl or shale. Drops, chutes, drop mlets, aI?-d 
similar grade-stabilization struotures can be used m 
these clayey areas to help stabilize them and to prevent 
gullies from cutting into higher lying soils. 

These areas are best suited as wildlife habitats. Fenc
ing prevents livestock from grazing until vegetation is 
established. Firebreaks can be made by plowll1,g a bor
der strip around the 'areas. (Capability unit VIle--2; 
Gullied Blackland range site) 

Houston Series 
In the Houston series are dark olive-gray, deep heavy 

clays. These soils are gently sloping to sloping and gen
erally are eroded. They have a well-drained surface 
layer and are productive. Their subsoil is fine textured 
and takes in water slowly. These soils have developed 
under big bluestem, little bluestem, Indiangrass, and 
other tall native grasses. They are rich in lime. 

The dark olive-gray and olive-gray surface layer is 
about 9 inches thick. It commonly has blocky structure 
and is very hard when dry and very firm when moist. 
The structure of the plow layer may be fairly granular. 
It cracks severely when it dries, 

The subsoil is heavy clay, about 24 inches thick. It 
has blocky structure and is very hard when dry and very 
firm when moist. Because it cracks when it dries, the 
intake of water is increased. 

The parent material is olive clay or clayey marl that 
is somewhat mottled with yellow. It hinders the move
ment of water through the soil. It has weak, blocky 
structure that grades to massive. 

Houston soils are thinnest in the more sloping areas. 
They are more olive colored and finer textured in the 
western part of the county where they are underlain by 
the Eagle Ford shale. They are more limy in the lower 
part in places where they occur vvith the Sumter and 
Lewisville soils. 

Houston soils are less dark, are thinner, and are more 
sloping than Houston Black soils. They are darker 
thicker, and less sloping than Sumter soils. ' 
H~usto~ ~lay, 1 to 3 J?ercent s~opes (H~B},-This gently 

slopmg SOlI IS. about 50 mches thICk. It IS in small areas. 
These areas mclude as much as 3 percent of Crockett 
soils, 2 to 5 percent slopes, eroded; as much as 5 percent 
Wilson clay loam, 1 to 3 percent slopes; or about 5 per
cent of Houston and EllIS clays, 1 to 3 percent slopes. 

This soil is suited to cultivated crops and produces 
fair yields. In small areas it is used mostly for pasture 
and produces good yields. (Capability unit IIe-2' Roll-
ing Blackland range site) , 

Hou~tC?n clay, 3 to 5 percent slopes, eroded (HcC2).
The ongmal surface layer has been removed by erosion 
from about 50 ,Percent of this moderately sloping soil, 
~nd sma~l gullIes have formed. The soil is about 40 
mches thICk. Areas mapped as this soil include as much 
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as 3 percent of Crockett soils, 2 to 5 percent slopes, 
eroded; about 3 percent Wilson clay loam, 1 to 3 percent 
slopes, eroded; or about 5 percent Ellis and Houston 
clays, 3 to 5 :percent slopes, eroded. 

This soil IS suited to cultivated crops, but good man
a~ement is needed to control erosion and to obtain good 
YIelds. It is best suited to feed crops or to small grains, 
sweetclover, or other close-growing crops. (Capability 
unit IIIe-3; Rolling Blackland range site) 

Houston clay, 5 to 8 percent slopes, eroded (HcD2).
Erosion has removed the original surface layer from 
about 50 percent of this strongly sloping soil, and many 
small gullies and a few uncrossable ones have formed. 
The SOlI is about 30 inches thick. Areas mapped as this 
soil include about 5 percent of Sumter clay, 5 to 12 per
cent slopes, severely eroded, and about 5 percent of 
Houston-Sumter complex, 5 to 8 percent slopes, severely 
eroded. 

This soil can be cultivated to row crops occasionally. 
It is best suited to small grains, sweeiclover, and other 
close-growing crops that 12rovide continuous cover that 
protects it from erosion. (Capability unit IVer-3; Rolling 
Blackland range site.) 

Houston and Ellis clays, 1 to 3 percent slopes (HmB).
These soils are olive heavy clays that are commonly over 
shale. About 60 percent of the area is Houston soils, 
about 35 percent is Ellis soils, and about 5 percent is other 
soils, mainly Houston Black clay and Burleson clay. 
Erosion is slight in a,bout 75 percent of the area, but the 
rest contains many small gullies and SQme that are large 
enough to hinder plowing. These gently sloping soils gen
erally i 'ake in vmter slowly to very slowly. If they have 
cracked after drying, they take in water rapidly until 1;he 
cracks close. After the soils become wet, runoff is rapid. 

The Houston soils in this unit differ somewhat from 
normal Houston soils. They are underlain by olive to 
dark-gray shale that is calcareous or noncalcareous. 
The shale is high in gypsum, and many gypsum crystals 
occur throughout the profile. These soils are less se1£
mulching and crack more severely when they dry than 
normal Houston soils and are somewhat less productive. 

The olive surface layer is about 18 inches thick and is 
extremely hard when dry and very firm when moist. It 
has coarse, blocky structure and is commonly compacted 
by tillage. This layer cracks severely when it dr~es. 
The less eroded areas are somewhat more self-mulchmg 
than the more eroded areas, which commonly have a 
hard surface. 

The subsoil is dense, olive clay that takes in water 
slowly. It has weak, blocky structure and is underlain 
by shale in most places. 

The parent material is shaly clay underlain by slightly 
weathered shale. 
" The Houston soils of this unit are thinnest in the more 
slQping areas. They are strongly calcareous and less 
shaly than the Ellis soils but are more shaly than the 
normal Houston SQils. Areas of Houston soils include 
small areas 01 Burleson clay, 1 to 3 percent slopes, and of 
Houston Black ('lay, 1 to 3 percent slopes. 

The Ellis soils in this unit are dense, olive clay that is 
dominantly calcareous a~d is underlain by shale. These 
soils are less self-mulchmg than the Houston soils, and 
they crack more rea~ily when they dry. They are rich 
in gyp urn and contam a considerable amount of sodium. 

These salts cause numerous slickspots on the Ellis soils. 
A wh~te residue of salts is common after rains in much of 
the area outside of the slickspots. 

The olive surface layer is about 12 inches thick and 
commonly has very coarse, platy structure. The plates 
are very dense. This layer is extremely hard when dry 
and is extremely firm when moist. 

The subsoil is dense, olive clay that takes in water 
very slowly. It is extremely hard when dry and ex
tremely firm when moist. It grades abruptly to shale. 

Th(\ parent material of Ellis soils is slightly weathered 
shale that is non calcareous in about 50 percent of the 
areas tested. 

Ellis soils of this unit are thinnest and more shaly 
in the more sloping areas. They are more shaly than 
the Houston soils and contain more gypsum and sodium. 
Areas of Ellis soils commonly contain small areas of 
Houston soils along foot slopes and in small valleys. 

The soils of this unit are poorly suited to cultivated 
crops, and special management is needed if yields are 
to be profitable. Because they are somewhat wet and 
cold in spring, seeding is delayed. These soils are low 
in organic-matter content and have a narrQW range of 
moisture in which they can be safely tilled. Stands of 
row crops are difficult to obtain. The soils are some
what droughty for warm-season crops. In the more 
eroded areas continuous co,'er is needed to prevent fur
ther damage. The slickspots and gullies require special 
treatment if they are to maintain plant cover. (Capa
bility unit IIIe-3; Shaly Hardland range site) 

Houston-Sumter complex, 5 to 8 percent slopes, se
verely eroded (HsD3).-This complex is made up of about 
50 to 65 percent Houston clay, severely eroded, and about 
30 to 45 percent Sumter clay, severely eroded. The 
Houston clay occurs on the lower part of the slopes, and 
the Sumter clay is in a narrow band near the crest. 
Deep V-shaped gullies are about 30 to 200 feet apart in 
about 40 percent of the area. In the upper one-third of 
their reaehes, the sides and bottoms of gullies are Sumter 
clay; in the lower two-thirds they are mostly Houston 
clay. The gullies are about 70 feet apart from center to 
center and have an average width of about 30 feet. 

Most areas of this complex are abandoned pasture in 
which wild plants are stabilizing the gullies. The soils 
are .well drained but are low in fertility because of 
erOSIOn. 

Mapped areas of this complex include as much as 5 
percent of Ellis and Houston clays, 5 t.o 12 percent 
slopes, and about 2 percent of Trinity clay, which occurs 
on the wide bottoms of stabilized gullies, in their lower 
reaches. 

Soils of this complex are not suited to cultivated crops. 
They are best suited to pasture of native bluestem, but 
grazing must be controlled. (ea pability unit VIe-2; 
Gullied Blackland range site) 

Houston Black Series 
In the Houston Black series are nearly level to gently 

sloping, deep clays on uplands and terrnees. These soils 
are moderately well drained and productive. They de
yeloped under big bluest em, little bluestem, Indiangrass, 
and other tall native grasses. They are rich in lime anu, 
in places, contain a few chalk fra~ment or pebbles. 
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T he vel'Y dark gray snrface layer is about 16 inches 
thiclc. It has granular to blocky structure and is hard 
"hen dry and. plast ic when wet. This layer is seli
mulching and cracks when it dries. 

The subsoil has blocky structure and takes in water 
slow ly. It is about 30 inches thick. In dry pel'iods, 
cracks extend from the surface well into this layer. 

The parent material yaries and is weathered chalk, 
calcareous clay, clayey shale, or old alluvium, depending 
on the location in the county. All of these matel'ials are 
rich in lime. 

The Houston Black soils are thinnest in areas over 
chalky bedrock. In those areas they average about 50 
inches thick over the chalk. They are thickest in areas 
underlain by old alluvium. In areas where shale is the 
parent material, these soils are brovvner than is normal 
for the series. 

Houston Black soils are darker, deeper, and less slop
ing than Houston soils. They are darker, finer textured, 
and less sloping than Austin soils. Unlike the Austin 
soils, microrelief is generally pronounced in native pas
tures of Houston Black soils (fig. 17). 

Figure l7.-Microrelief in Houston Black soil. 

Houston Black clay, 0 to 1 percent slopes (HaAl.
This well-drained soil is about 85 inches thick. Areas 
mapped as this soil include small areas of Hunt clay, 
o to 1 percent slopes; of Houston Black clay, terrace, 0 to 
1 percent slopes; of 'Wilson clay loam, 0 to 1 percent 
slopes; and of Houston Black clay, 1 to 3 percent slopes. 

This soil is well suited to cultivated crops and pro
duces high yields of field crops common in the county. 
Because it is nearly level and smooth, this soil is fa"ored 
for cotton, corn, grain sorghum, alfalfa, and other crops. 
Good management of crop residue is needed (fig. 1b) 
to inlprove the soil. (Capability unit lIS-I; Rolling 
Blackland range site) 

Houston Black clay, 1 to 3 percent slopes (HaBl.-This 
well-drained soil averages about 70 inches in thickness. 
Areas mapped as this soil include small areas of Houston 
Black clay, 0 to 1 percent slopes; of Hunt clay, 0 to 1 
percent slopes; and of Wilson clay loam, 1 to 3 percent 
slopes. 

This soil is well suited to cultivated crops and pro
duces high yields of cotton, corn, grain sorghum, and 
other crops. Good management is needed to control 

Figure 18.-Shredded stubble of grain sorghum on Houston Black 
clay, 0 to 1 percent slopes. 

erosion and to prevent a plowpan from forming. The 
more sloping areas need terraces (fig. 19) that can con
trol the field water. Although about 17 percent of this 
soil has prominent rills and gullies after rains, the rills 
and gullies will be eliminated in a few years after ter
races are built. (Capability unit IIe-2; Rolling Black
land range site) 

Figure 19.-Terraces emptying onto bermudagrass waterway on 
Houston Black clay, 1 to 3 percent slopes. 

The Houston Black clay, terrace, soils consist of very 
dar~ gray, deep heavy clays in nearly level or gently 
slopmg areas along streams. The native vegetatIOn is 
tall grasses and scattered patches of hardwoods. 

The very dark gray surface layer is about 30 inches 
thick. It is self-mulching, and the upper 4 to 6 inches is 
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crumbly and loose when dry. Cracks are prominent 
during dry periods. A distinct plowpan has formed in 
fields that have been planted mostly to row crops. This 
is a compacted zone just below plow depth. It averages 
ab~ut 8 t~ 12 inches in thickness and has platy structure 
or IS maSSIve. 

The subsoil is mainly olive gray, has blocky structure, 
and is about 30 inches thick. It is stiff when wet and is 
slowly penetrated by water. In places this layer con
tains gravel. 

The parent material consists of calcareous, clayey ma
terial that is mainly old alluvium. In most places this 
layer grades to water-bearing stratified beds of sand and 
gravel at depths ranging from 10 to 30 feet. These beds 
are a'bsent in places, but where they occur, they provide 
water for a shallow well. 

Some areas of these soils are flat and slowly drained. 
In these areas plant growth is hindered because the soils 
are wet and cold during spring. 

In most places the Houston Black clays on terraces 
are less sloping than the other Houston Black clays, 
which are underlain by chalk, shale, marl, or similar 
material. 

Houston Black clay, terrace, 0 to 1 percent slopes 
(HbA).-This soil, which is about 60 inches thick, grades to 
limy parent material. Although surface drainage i slow 
in places, it is ample for cultivated crops. Mapped areas 
of this soil include small areas of Houston Black clay, 0 
to 1 percent slopes; of Burleson clay, terrace, 0 to 1 per
cent slopes; and of Lewisville silty clay, 0 to 1 percent 
slopes. An area representative of this soil is shown in 
figure 20. 

Figure 20.-Houston Black clay, terrace, 0 to 1 percent slope!': , 
planted to cotton. Prominent tree in background is native pecan. 

Houston Black clay, terrace, 1 to 3 percent slopes 
(HbB).-This gently sloping soil has good surface drainage. 
It is about 40 inches thick. Areas mapped as this soil 
include mall areas of Houston Black clay, terrace, 0 to 
1 percent slopes, and of Lewisville silty clay, 1 to 3 per
cent slopes. 

Grain sorghum (fig. 21) and other crops that produce 
much residue add organic matter that helps to Improve 
the soil. 

Figure 21.-Grain sorghum on Houston Black clay, terrace, 1 to 3 
percent slopes. 

This soil is well suite.d to cultiyated crops. If it is man
aged "ell, it produces good yields of lTlOSt crops grown 
in the county. Because it is sloping, this soil erodes if 
it is unprotected. Continuous row crops and excessive 
tillage cause a plowpan to form. Because surface drain
age is good, young crops start "ell on this soil (fig. 22). 
(Capability unit IIe-2 ; Rolling Blackland range site) 

This soil is . ell suited to cultivated crops. If managell 
well, it produces good yields of all crops generally g]'o~vn 
in the county. Ii erodes only slightly if len unprotected. 
Continuous u e lor row crops and exce si, e tillage cau .c 
a plowpan to form, and the plowI an rednces wa,ter in
take, incr ase runoff, and lowers crop yie.lds. If it i 
poorly mana~ed, this soil hardens and crusts on the SUl'-
fa . ( apability unit lIs- I; Rolling Blacldand rano'e Figure 22.-Young cotton on Houston Black clay, terrace, 1 to 3 
site) b percent !>lope . 
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Hunt Series 
In the Hunt series are dark-gray, deep, clayey soils 

that haye a noncalcareous surface layer. These soils are 
on nearly level to gently sloping uplands and are mod
erately well drained and productive. They developed 
under the tall native grasses that are common in the 
blackland, but they have a lower content of lime than 
Houston Black clays and similar dark soils. 

The surface layer is about 16 inches thick. It has 
blocky structure and is hard when dry and very plastic 
when wet. The surface crusts after rains and cracks 
readily when it dries. The cracks increase absorption of 
rainfall because water runs into them. 

The subsoil has blocky structure and takes in water 
slowly. It is about 36 inches thick and is underlain by 
marl. In long dry periods cracks extend from the sur
face well into the subsoil. 

The parent material is weathered clayey marl or marl. 
The Hunt soils occur in the en.st-central part of the 

county, where they are underlain by marl of the Taylor 
formation. Scattered over the surfa.ce in many places 
are numerous iron concretions and hard, rounded peb
bles. In most areas the subsoil i mottled, pale olive, 
dark yellowish brown, and olive yellow. The surface 
layer of Hunt soils is similar to that of Houston Black 
clay soils but is noncalcareous. Hunt soils are more 
granular, more blocky, and less crusty than Burleson 
soils. 

Hunt clay, 0 to 1 percent slopes (HuAl.-This nearly 
level soil is moderately well drained. It is about 70 
inches thick in most places. Areas mapped as this soil 
include small areas of Houston Black clay, 0 to 1 percent 
slopes, and of Hunt clay, 1 to 3 percent slopes. 

This soil is well suited to cultivated crops and produces 
high yields of most field crops common in the county. 
Because it is nearly level, this soil is favored for cotton, 
corn, grain sorg-hum, and other cash crops. (Capability 
unit lIs-I; Ro]]jng- Blackland range site) 

Hunt clay, 1 to 3 percent slopes (HuBl.-This uneroded 
soil is about 50 to 60 inches thick and is moderately 
well drained. Areas mapped as this soil include small 
areas of Houston Black clay, 1 to 3 percent slopes; of 
"Wilson day loam, 1 to 3 percent slopes; and of Burleson 
clay, 1 to 3 percent slopes. 

Thi soil is well suited to cultivated crops, but good 
management i needed t.o control erosion and to prevent 
a plowpan and a crust from forming. Yields of cotton, 
corn, grain sorghum, and similar crops are hig-h. (Ca
pability unit IIe-2; Rolling Blackland range site) 

Lamar Series 
In the Lamar series are moderately deep, crumbly, 

calcareous clay loams that are gently sloping to moder
ately steep. These well-drained soils developed in weakly 
consolidated, calcareous material under tall prairie grasses. 
They are mainly in old pastures that have g-rown up in 
coarse bunchgrasses, partridgepeas, and briers. Many 
native pecn.n trees grow along streams. 

The grayish-brown to light olive-brown surface layer is 
about 16 inches thick. It has granular and sub angular 
blor-ky structure and is hard when dry and friable when 
moist. "Water penetrates this layer easily. 

The subsoil is light brownish gray a:nd has weak, 
blocky structure. It is about 20 ~ncJ:.es ~hI~k and grades 
to a slio-htly bedded material that IS nch m hme. 

The parent material is strongly calcareous, somewhat 
sandy marl of marine o~·igin. ~ places a layer of brown 
limestone about 3 to 5 mches thIck occurs at a depth of 
30 to 60 inches. . . 

These soils are deepest on gently slopmg ndgetops a~d 
at the foot of long slopes. They are more shallow m 
moderately steep areas. 

The surface layer of Lamar so~ls is s~milar to tha:t of 
Lewisville soils, which developed m slopmg old alluvIUm. 
Lamar soils are not so dense and clayey 'as the Houston 
and Sumter soils. 

Lamar clay loam, 2 to 5 percent slopes, er~ded 
(LaC2).-This well-drained soil is on fairly narrow ndge
tops. It is about 62 inches thick and is underlain by some
what sandy marl. Areas mapped as this soil commonly 
include small areas of Houston clay, 3 to 5 percent slopes, 
eroded; of Lewisville silty clay, 3 to 5 percent slopes, 
eroded; and of Bates fine sandy loam, 3 to 5 percent 
slopes, eroded. On gently sloping ridgetops small areas 
of 1Vilson soils may also be included. 

This soil is fairly well suited to cultivated crops but 
needs good management that controls erosion. It is 
best SUIted to small grains, sweetclover, and other cool
season crops. (Capability unit IVe-1; Rolling Black
land range site) 

Lamar clay loam, 5 to 12 percent slopes, eroded 
(LaE2).-This strongly sloping to moderately steep soil is 
well dissected by natural drains in most places. It is 
about 40 inches thick and is underlain by somewhat 
sandy marl. Erosion has removed the grayish-brown 
surface layer from much of the area. Areas mapped as 
this soil commonly include small areas of Bates-Lamar 
complex, 5 to 12 percent slopes, eroded; of Houston
Sumter complex, 5 to 8 percent slopes, severely eroded; 
and of Sumter clay, 5 to 12 percent slopes, severely 
eroded. 

This soil is not suited to cultivated crops. Grasses 
or other permanent cover can be grown, but grazing 
should be controlled. A good cover is needed to control 
e~osion. (Capability unit VIe-4; Rolling Blackland range 
slte) 

Lewisville Series 

In the Lewisville series are deep, crumbly, calcareous 
silty clays and loams on slopes along streams. These 
soils are well drained and in most places are underlain 
by beds of stratified sand and gravel. Shallow wells 
springs, and gravel pits are common (fig. 23). N ati v~ 
pecan trees grow well on these soils. 

The dark-brown surface layer is about 16 inches thick. 
It commonly has granular structure and is hard when 
dry and firm but crumbly when moist. ",Vater pene
trates this layer easily. 

The subsoil is yellowish brown and is about 20 inches 
thick. It has strong, granular structure and grades from 
silty clay to sandy clay, sand, or gravel in most places. 
This layer contains many hard concretions of lime. 

The parent material is weathered, strongly calcareous 
material deposited by water. Beds of stratified sand 
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Figure 23.- Gravel pit in Lewisville soil. 

and gravel are common at a depth of 5 to 20 feet in most 
places. , 

The Lewisville soils are thickest in the large, nearly 
level areas and thinnest on strong slopes. 

' Lewisville soils are more granular, browner, and more 
sloping than Houston Black clay, terrace, soils. They 
are browner and lower in content of clay than the Austin 
soils. 

Lewisville association, 1 to 3 percent slopes (LwBl.
The soils in this association are mostly Lewisville loam 
or clay loam, but Norge fine sandy loam or loam makes 
up about 15 to 30 percent. These well-drained, gently 
sloping soils are about 66 inches thick. They are under
lain by sandy clay and are cut by a few small gullies. 

Mapped areas of this association include small areas 
'of Payne clay loam, 1 to 3 percent slopes, and about 5 
percent of Lewisville association, 3 to 5 percent slopes, 
eroded. 

The'se soils are suited to cultivated crops, but protec
tion from erosion is needed. They warm up early in 
sJ2ring but are somewhat droughty in hot, dry weather. 
(Capability unit lIe-I; Rolling Blacldand range site) 

Lewisville association, 3 to 5 percent slopes, eroded 
(LwC2).-The dominant soil in this association is Lewi ville 
loam, but about 15 to 20 percent is a soil that is similar 
to Lewisville loam but has more sand in the subsoil than 
that soil. These moderately sloping,' well-drained soils 
are on convex slopes and are about 60 inches thick. 
They are underlain by sandy clay. Erosion has re
moved part of the original surface soil and has caused 
a few gullies to form. Mapped areas of this association 
include about 5 percent Lewisville association, 1 to 3 
percent slopes, and about 5 perceni Lewisville silt.y clay, 
3 io 5 percent slopes, eroded. 

These soils are fairly well suited to cultivated crops, 
~>ui good manag,ement 01.crop residue. and cover crops 
IS n ded to control erOSIOn. The sOlIs are somewhat 
drouro'hty in hot, dry weather and arc best suited to 
"mal O'.r~ins, s.we tclover, an~ other cool-season crops. 
( apablhty umt IIIe-2; Rollmg Blackland range site ) 

Lewisville association, 5 to 8 percent slopes, eroded 
(LwD2l.-The soils in this association are more sloping than 
those in Lewisville association, 3 to 5 percent slopes, 
eroded. They are about 44 inches thick and are under
lain by sandy clay. Erosion has removed the darker part 
of the surface soil from about 50 percent of the area. 
Small gullies are fairly common, and a few cannot be 
crossed with farm machinery. Areas mal?ped as this 
soil include about 5 percent Lewisville aSSOCIation, 3 to 5 
percent slopes, eroded, and about 5 percent Lewisville 
silty clay, 5 to 8 percent slopes, eroded. 

These soils are suited to only occasional cultivation. 
Because they are droughty, they are best suited to small 
grains, sweetclover, and other cool-season crops. (Capa
bility unit IVe-l; Rolling Blackland range site) 

Lewisville silty clay, 0 to 1 percent slopes (LeAl.-This 
nearly level, well-drained soil is about 70 inches thick and 
is underlain by sandy clay. Mapped areas of this soil 
include as much as 10 percent Houston Black clay, ter
race, 0 to 1 percent slopes. 

This soil is well suited to cultivated crops and produces 
high yields of all crops common in the county. It has 
granular structure throughout that enables it io warm up 
early in spring and that permits yOlmg crops to start grow
ing rapidly. (CapabilIty unit I-I; Rolling Blackland 
range site) 

Lewisville silty clay, 1 to 3 percent slopes (LeBl.-This 
gently sloping, well-drained soil is about 60 inches t.hick 
and is underlain by sandy clay. It is slightly eroded in 
places. Mapped areas of this soil include small areas 
of Houst.on Black clay, terrace, 1 to 3 percent slope, and 
as much as 5 percent of Lewisville silty clay, 3 to 5 per
cent slopes, eroded. 

This soil is well suited to cultivated crops. Becau e 
it is weH drained, it produces good yields of early corn 
and other crops. (Capability unit. lIe-I; Rolling Black
land range site) 

Lewisville silty clay, 3 to 5 percent slopes, eroded 
(LeC2l.-This moderately sloping soil is on convex slopes, 
is about 48 inches thick, and is underlain by sandy clay. 
Erosion has removed the original dark-brown surface 
soil in most places, and small gullies are common. 
Mapped areas include about 5 percent Houston clay, 3 
to 5 percent slopes, eroded; about 2 percent Lewisville 
association, 3 to 5 percent slopes, eroded; and about 3 
percent Lewisville silty clay, 5 to 8 percent slopes, 
eroded. 

This soil is fairly well suited to cultivated crops but 
needs good management that controls erosion. It is best 
suited to small grains, sweetclover, and other cool-season 
crops. (Capability unit IIIe-2: Rolling Blackland range 
site) 

Lewisville silty clay, 5 to 8 percent slopes, eroded 
(LeD2l.-This strongly sloping soil is on convex slopes. It 
is about 40 inches thick and is underlain by sandv clay. 
Erosion has removed the original dark-brown surface 
soil in most places, and uncrossable gullies are common. 
Mapped areas include about 5 percent Lewic:;ville silty 
clay, 3 to 5 percent slopes, eroded, and about 1) percent 
Houston clay, 5 to 8 percent slopes, eroded. 

This soil is suited to only occasional cultivation. It 1S 
somewhat droughty and is subiect to further ero lon un1 s· 
it is protected. It is best suited to ~mn 11 grain, 'eet-
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cloyer, and other cool-season crops. (Capability unit 
I Ve-I ; Rolling Bla.cld and range site) 

Lewisville soils, 5 to 8 percent slopes, severely eroded 
(LsD31.-This strongly sloping soil is a;bout 36 inches thick 
and is underlain by sandy clay. Erosion has removed 
the original dark-brown surface layer in most places 
and has caused large, uncrossable gullies to form. 
Mapped areas of this soil include about 5 percent Lewis
ville silty clay, 5 to 8 percent slopes, eroded; about 5 
percent Honston-Sumter complex, 5 to 8 _percent slopes, 
sen~rely eroded: and a'bout 3 percent Sumter clay, 5 
to 12 percent slopes, severely eroded. 

TI1lS soil is not suited to cultivated crops. It is suited 
to grasses and other permanent cover, but grazing should 
be controlled. A good plant cover shoul d be maintained 
at all times to control erosion. (Capability unit VIe-4; 
Gullied Blu.ckland range site) 

Norge Series 
In the Norge series are brown to reddish-brown, deep 

clay loams and fine sandy loams that have a reddish 
sandy clay subsoil. These soils occur with the Payne 
and Lewisville soils, mostly along Chambers Creek. 

:rhe surface layer of Norge soils is about 6 inches 
thICk. It has weak, granular structure and is hard when 
~ry but. friable when moist. This layer is about neutral 
111 reactIOn. 

The sandy clay subsoil is about 38 inches thick. It has 
weak, blocky structure and is very firm when moist and 
very hard when dry. This layer ranges from slightly 
acid to alkaline. 

The parent material is sandy, old alluvium. Beds of 
st ratified sand and gravel underlie about 40 percent of 
the area. These beds are generally calcareous. 

Norge soils are redder than Payne and Lewisville 
soils. Their subsoil is not mottled like that in Payne 
soils. 

In Ellis County, Norge soils are not mapped sepa
rately but are included with Payne and Norge soils, 1 to 
3 percent slopes. 

Payne Series 
In t.he P ayne series are dark grayish-brown, deep, 

slightly acid clay loams and fine sandy loams that have 
a dense subsoil and are nearly level to gently sloping. 
T he surface layer crusts after rains, and the subsoil takes 
in water slowly. In Ellis County most of these soils are 
aJ ong Chambers Creek. 

:rIle dark grayish-brown surface layer is about 6 inches 
t.hlck. It has weak, granular structure and is hard when 
dry and friable when moist. This layer grades abruptly 
to the. subsoi1. 

The ubsoil is den e clay mottled with yelJowish red, 
redc1i~h brown, and light olive brown. It is about 38 
inches thick and is underlain by calcareous allm"i nm. 
It has bloeky to massive structure and is very firm when 
moist. The subsoil rang;es from lightly acid to alkaline. 

The parent material is weathered, sandy old alluvium. 
In about 75 percent of the area, these soils are under
lain by beds of stratified sand and gravel that generally 
are calcareous. T he rest of their area is underlain by 
clayey marl. 

Payne soils that have had much. of the surface layer 
removed by erosion are dark yellOWIsh brown. They are 
slightly undulating in places. . 

Payne soils are more blocky than Crockett .solls a~d 
are less dense in the upper part of t~e SU,hSOIl. ::rheIr 
mottled subsoil is less dense than that 111 WIlson SOlIs on 
terraces. 

Payne clay loam, 0 to 2 percent slopes (PcAI.-This 
nearly level to very gently sloping soil ordinarily is a~out 
60 inches thick and is underlain by calcareous alluv.lUm. 
Areas mapped as this soil include small areas of WIlson 
clay loam, terrace, 0 to 1 percent slopes; of Burleson 
clay, terrace, 0 to 1 percent slopes; and of Houston Black 
clay, terrace, 0 to 1 percent slopes. 

This soil is well suited to cultivated crops and produces 
good yields. It is not suited to crops that reqUIre l~rge 
amounts of lime. Good management of crop reSIdue 
is needed to prevent crusting. (Capability umt Ille-I; 
Grayland range site) 

Payne and Norge soils, 1 to 3 percent slopes (PnBI.
Payne and Norge soils are mapped together in this unit, 
but most areas are Payne clay loam. These soils are 
about 65 inches thick and are underlain by calcareous 
alluvium. In places the surface is slightly undulating. 
Areas mapped as these soils include small areas of Payne 
clay loam, 0 to 2 percent slopes; of Burleson clay, ter
race, 0 to 1 percent slopes; of Wilson clay loam, terrace, 
o to 1 percent slopes; and of Houston Black clay, terrace, 
o to 1 percent slopes. . 

These soils are well suited to cultivated crops and pro
duce good yields of crops that do not require large 
amounts of lime. Good management of crop residue is 
needed to prevent crusting. (Capability unit IIIe-1; 
Grayland range site) 

Pratt Series 
In the Pratt series are deep, slightly acid loamy fine 

sands that occur on terraces along the flood plain of the 
Trinity River in the eastern part of the county. In most 
places these soils are slightly undulating. 

::rhe dark.-brown loamy fine sand surface layer is about 
9 111ches thIck and has a weak, granular to single-grain 
structure. It is loose when dry and very friable when 
moist. This layer takes in water rapidly. 

The subsoil is dark yellow.ish-brown to .brownish-yellow, 
loo.se loamy fin~ sand, a!ld It al~o takes 111 water rapidly. 
It IS about 100 111ches thICk and IS underlain by calcareous 
cl~ . 

The parent material is acid, sandv alluvium that 
washed from sandy areas in the TrinVity River water
shed. 

Pratt soils are low in organic matter and tend to bJow 
when they are left unprotected. They are coarser and 
more yellow than Dougherty and Stidham soils and have 
a loose, coarser textured subsoil. 

Pratt l<~amy fine sand, t~rrace, 0 to 3 percent slopes 
(PrAI.-Thls nearly level to slIghtly undulating soil is more 
~han 100 inch~s .thick in most places. The surface layer 
IS loose when It IS dry. Mapped areas of this soil include 
small areas of Trinity clay, loamy substratum. 

.This soi~ is ~uited to ?nltivat~d crops of adapted vari
ehes. It IS slIghtly aCId and IS low in organic-matter 
content. Permanent cover is needed on the soil to main-
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tain the content of organic matter and to prevent blow
ing. (Capability unit IIIs-1; Grayland range site) 

Slickspots 
Slickspots are a miscellaneous land type. They vary 

in size and contain so much salt or alkali that plants 
cannot grow. 

Slickspots (Sc).-This miscellaneous land type occurs 
predominantly in depressions. The spots vary in size 
from less than 1 acre to as much as 40 acres. They are 
hard and clayey and contain a large amount of salt or 
alkali. (See fig. 13, p. 14.) In Ellis County slickspots 
occur in areas mapped as Ellis, Wilson,and other clayey 
soils. Slickspots less than 21f2 acres in size are shown on 
the map by the symbol t heta; large ones are delineated 
and are designated by the symbol Sc. Because they are 
generally in small areas and are not suited to agricul
ture, slickspots were not assigned a capability unit nor 
a range site. 

Stephen Series 
In the Stephen series are well-drained, shallow silty 

clays that contain a few chalky fragments in most places. 
These soils are gently sloping to moderately sloping and 
are well dissected with natural drains. They are on 
the whiterock prairie. 

The dark grayish-brown surface layer is about 14 
inches thick. It has moderate, medium, granular and 
fine, sub angular structure and is hard when dry and 
firm when moist. 

The subsoil is pale brown and contains a mass of chalky 
rubble or platy fragments several inches across. It is 
hard when dry and firm when moist. 

The parent material is chalky marl underlain by Austin 
chalk. The depth to chalky bedrock ranges from about 
8 to 24 inches. 

In Ellis County all the Stephen soils are underlain by 
the Austin formation. They are shallowest in places 
where they occur close to the Eddy soils and are deepest 
in places where they occur near the Austin soils. They 
developed under side-oats grama, big bluestem, little 
bluestem, Indiangrass, and other mid and tall grasses. 

Stephen soils are closely associated with the Austin 
and Eddy soils. They are deeper than the Eddy soils 
and not so gravelly. They are shallower than the Austin 
soils. 

Stephen silty clay, 1 to 3 percent slopes (StB).-This 
gently sloping soil ranges from 8 to 20 inches in thickness 
and in most places contains more chalk fragments than 
the Austin soils. About 3 percent of the total acreage 
mapped is Austin silty clay, 1 to 3 percent slopes, and 
about 5 percent is Stephen-Eddy complex, 1 to 3 percent 
slopes, eroded. This soil is suited to cultivated crops but 
is shallow and droughty. It produces good yields of 
small grains and other cool-season crops. (Capability 
unit IIIe-2; Chalky Ridge range site) 

Stephen-Eddy complex, 1 to 3 percent slopes, eroded 
(SeB2) .-Stephen silty clay, eroded, makes up about 50 to 
80 percent of the complex. It ranges from 8 to 20 inches 
in thickness and has an average depth to chalky bedrock 
of about 15 inches. Eddy ~ravelly clay loam makes up 
about 20 to 50 percent of the complex. It occurs with 

the Stephen soil in such an intricate pattern that mapping 
it separately at the scale used is not practical. Small 
washes are fairly common in these soils, and a few small 
gullies have cut into the chalky bedrock. About 3 per
cent of the total acreage mapped is Stephen silty clay, 
1 to 3 percent slopes. In most places the complex con
sists of broad bands of Stephen soils that alternate with 
narrow bands of Eddy soils and that approximately fol
low the contour. Generally, these bands are not more 
than a few hundred feet wide. 

Mainly because they are shallow, the soils of this com
plex are droughty. They are best suited to small grains, 
sweetclover, and other cool-season crops that will protect 
them from heavy rains in spring. (Capability unit IIIe-
2; Chalky Ridge range site) 

Stephen-Eddy complex, 3 to 5 percent slopes, eroded 
(SeC2).-Stephen silty clay, 3 to 5 percent slopes, eroded, 
makes up 52 to 70 percent of the complex. This soil 
ranges from 8 to 20 inches in thickness and has an a ver
age thickness of 12 to 15 inches. It is underlain by chalky 
bedrock. The surface layer is usually lighter colored 
than that of less sloping Stephen soils. Eddy gravelly 
clay loam, 3 to 6 percent slopes, eroded, makes up 22 to 
40 percent. The soil pattern of the complex is similar 
to that in Stephen-Eddy complex, 1 to 3 percent slopes, 
eroded. Small gullies are fairly common, and a few that 
are uncrossable have cut into the chalky bedrock. In 
most places this soil receives runoff from hi~her lying 
soils. Mapped areas of this complex contain about 8 per-
cent of Eddy soils, 3 to 8 percent slopes, eroded. . 

These soils are droughty and suitable for only mfr.e
quent cultivation of row crops. They should be kept m 
continuous cover most of the time to protect them from 
erosion. Small grains, sweetclover, and other cool
season crops are good on these. so~ls be?ause they ~re 
close growing and protect the SOlIs m sprmg when rams 
generally are heaviest. (Capability unit IVe-1; Chalky 
Ridge range site) 

Stidham Series 
Soils of the Stidham series are grayish-brown loamy 

fine sands on low benches adjacent to the flood plain of 
the Trinity River. Slopes range from about 0 to 3 
percent. 

The surface layer is about 20 inches thick. In most 
places it is grayish brown in the upper few inches but is 
lighter colored in the lower part. It has weak, subangu
lar blocky to single-grain structure and is loose when dry 
and friable when moist. This slightly acid soil takes in 
water rapidly. 

The sandy clay loam subsoil is about 30 inches thick. 
It is brownish yellow, mottled with red in the lower part. 
It has weak, subangular blocky structure and is friable 
when moist and slightly sticky when wet. This layer is 
moderately permeable. 

The parent material is neutral to alkaline sandy 
alluvium. 

In wooded areas the surface layer of Stidham soils i 
very dark grayish brown in the upper few inches. Thick
ness ranges from about 18 to 32 inches. 

Stidham soils differ from Pratt soils in having a finer 
textured subsoil. They are similar to Dougherty ~oil s 
but do not have a reddish, unmottled subsoil. 
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In Ellis County, Stidham soils are mapped only in On the flood plain of streams that drain from the Aus-
Dougherty and Stidham loamy fine sands, 0 to 3 percent tin soils, the Trinity soils -are browner than !lormal. 
slopes, which is a complex described under the Dough- They are somewhat olive where the streams dram ~r?m 
erty series. Houston and Ellis soils. In large areas on the Trmlty 

Sumter Series 
In the Sumter series are moderately deep, sloping to 

strongly sloping clays that are severely eroded and in 
most places are cut by many uncross able gullies. 

The pale-olive surface layer is about 6 inches thick. 
It has blocky structure and is hard when dry but firm 
when moist. This layer crusts in severely eroded areas. 

The subsoil is mottled, olive and brownish-yellow heavy 
clay, about 30 inches thick. It contains many concre
tions of calcium carbonate and grades to marl or to 
shale. 

The parent material is weathered clayey marl rich in 
lime in most parts of the county but is shale in t.he west
ern part. In places it contains thin, hard, brown frag
ments of limestone. Most areas of Sumter soils formed 
in the subsoil of Houston soils after the surface layer 
eroded away. Sumter soils in the western part of the 
county occur m·er dense shale. 

Sumter soils are thinner and more sloping than Hou
ston soils. They are more friable and not so dense as 
Ellis soils. They are more clayey and thinner than the 
Lewisville soils, which developed in sloping old alluvium. 

Sumter clay, 5 to 12 percent slopes, severely eroded 
(SuE31.-Erosion has removed the surface layer from most 
areas of this strongly sloping to moderately steep soil 
and has formed many uncrossable gullies. This soil is 
about 40 inches thick and is underlain by clayey marl 
or clayey shale. :Mapped areas of this soil include as 
much as 3 percent Ellis and Houst.on clays, 5 to 12 per
cent slopes, severely eroded, and as much as 5 percent 
Houston-Sumter complex, 5 to 8 percent slopes, severely 
eroded. 

This soil is not suited to cultivated crops. It is suited 
to pasture, but grazing must be controlled. This soil is 
bec;t suited to native grasses and other permanent plants. 
(Ca pability unit VIe-2; Gullied Blackl and range site) 

Trinity Series 
In the Trinity series are deep heavy clays on the flood 

plain of streams. These soils are nearly level and have 
slow surface drainage. They contain ample lime for 
most crops and are productive. 

The dark-gray surface layer is about 30 inches thick. 
It has moderate, fine, blocky to granular structure and 
is hard when dry but plastic when wet. This layer is 
self-mulching and cracks when it dries. Most cultIvated 
soil::; ~ontain a plowpan, which is a layer just below plow 
depth that has been compacted. 

The c::ub oil is very dark gray heavy clay, about 
50 inches thick, that grades to old alluvium. It has 
blocky structure and takes in water slowly. This layer 
cracks when it dries, and the cracks increase the intake 
of water. 

The parent material is calcareous alluvium that 
washed mainly from the blackland prairie. Beds of 
stratified sand and gravel are beneath the parent ma
terial in many places. 

River flood plain, they are darker than norma;l. In places 
Trinity soils grade to sandy loam at abo~t ~O mches. . 

Trinity soils have a surface layer slI?-llar to tha;t m 
Houston Black clay which occurs at hIgher elevatIOns. 
They are much finer textured than the Frio sO.ils. . 

Trinity clay, frequently flooded (Tcl.-Thls sOlI occurs 
on the lower part of the flood plain. .It i~ s~ightly undu
lating in places. Mapped areas of thIS SOlI mclude s.m.all 
areas of Frio silty clay, frequently flooded, and of Tnmty 
clay, occasionally flooded. ., . . 

Because it is flooded frequently, thIS SOI~ IS not SUIted 
to cultivated crops. It should be kept m perman.ent 
grasses. Ponding (fig. 24) may occur after: heavy rams. 
(Capability unit Vw-1; Bottomland range SIte) 

Figure 24.-Because of slow surface runoff, water is ponded on 
Trinity clay soil. 

Trinity clay, loamy substratum (Tsl.-This soil is 
about 30 inches thick and grades to loamy material. 
Mapped areas of this soil include small areas of Trinity 
clay, occasionally flooded. 

This soil is well suited to cultivated crops and produces 
excellent yields of all field crops grown in the county. 
It has good drainage and is somewhat subirrigated. 
(Capability unit 1-1; Bottomland range site) 

Trinity clay, occasionally flooded (Tol.-This nearly 
level soil is adequately drained for cultivated crops. It 
is about 80 inches thick and is underlain by old alluvium 
that is less clayey than the surface layer. Mapped areas 
of this soil include small areas of Frio silty clay oc
casionally flooded, and of Trinity clay, frequently flo~ded. 

This soil is suited to cultivated crops and is flooded 
only occasionally. It is adequately drained and produces 
good yields. (Capability unit IIs-1; Bottomland ranO'e 
~te) b 

Trinity clay, wet (Trl.-This soil is in flat to sliO'htly 
depressional areas that have very slow surface drai~age. 
It is about 80 inches thick and is underlain by old al-
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luvium that is less clayey than the surface layer. Pond
ing is a problem. Mapped areas of this soil include small 
areas of Trinity clay, occasionally flooded, and of Trinity 
clay, frequently flooded. 

During rains of only average intensity, runoff from 
adjacent areas is likely to cause ponding (fig. 25). 

Because it is wet and drainage is usually difficult, this 
soil is poorly suited to cultivated crops. It stays wet and 
cold until late in spring. It is best suited to crops that 
grow in summer. (Capability unit IIIw-1; Bottomland 
range site) 

Figure 25.-Water ponded on Trinity clay, wet. 

Wilson Series 
In the 'Wilson series are nearly level to gently sloping 

clay loams and fine sandy loams that have a claypan. 
These soils crust readily after rains and become hard 
when they dry. Their subsoil takes in water very slowly. 

The dark-gray surface layer is about 5 to 15 inches 
thick and is underlain by dense clay. This layer has .fine, 
granular structure and is hard when dry but friable when 
moist. 

The sub oil is dense, dark-gray clay that has weak, 
blocky to massive structure. It is about 30 inches thick 
over clayey marl or old alluvium. It takes in water 
slowly. 

The parent material is mainly weathered clayey marl 
that contains many concretions of iron and calcium car
bonate or is oll1 alluvium apparently high in sodium. 

The 'Wilson soils are thickest on the large, nearly level 
ridgetops and stream terraces and are thinnest on gentle 
slopes near Houston soils. Most of the vVilson soils are 
in the eastern part of the county and are underlain by 
the Taylor formation. They also occur on terraces along 
the Trinity River, Cummin and 'Waxahachie Creeks, and 
other major streams. On terraces 'Wilson soils are in 
the lower areas. 

In most places the parent material grades to water
bearing layers or stratified sand and gravel. These 
ar as are a source of gravel used locally in structures. 

Wilson terrace soils are slightly undulating in places. 
The large areas of these soils are deepest and most uni
form in texture. 

Native mesquite (fig. 26) is a persistent problem in 
heavily grazed native pasture and m old abandoned pas
ture on 'iVilson soils. 

Figure 26.-Mesquite invading native pasture on Wilson soil. 

Wilson clay loam, 0 to 1 percent slopes (WsAI.-This 
soil generally is in large, nearly level areas. It is about 
80 inches thick and grades to clayey marl. Mapped 
areas of this soil include small areas of Houston Black 
clay, 0 to 1 percent slopes, and of '\iVilson fine sandy 
loam, 0 to 1 percent slopes. 

This soil is suited to cultivated crops and produces fair 
yields. It is not suited to crops that require large 
amounts of lime. Crops that produce much residue are 
needed, and the residue should be managed to prevent 
a surface crust and a plowpan from forming. (Capabil
ity unit IIs-2; Grayland range site) 

Wilson clay loam, 1 to 3 percent slopes (WsBI.-This 
gently sloping soil is about 70 inches thick and is under
lain by clayey marl. Mapped area'> of this soil include 
small areas of Houston Black clay, 1 to 3 percent slopes; 
of ,Vilson fine sandy loam, 1 to 3 percent. slopes; and 0.£ 
'Wilson clay loam. 1 to 3 percent slopes, eroded. 

This soil is suited to cultivated crops and produces 
fail' yields. It is not suited to crops that require much 
lime. Good management of crop residue is needed to 
control erosion and to prevent a surface cru t and a 
plowpan from forming. The loamy surface layer" arms 
up quickly in spring, and early growth is rapid. (Ca
pability unit IIIe-1; Grayland range site) 

Wilson clay loam, 1 to 3 percent slopes, eroded 
(WsB21.-Erosion has removed the darker part of the sur
face layer from about 50 percent of this gently sloping 
soil and has formed small, shallow gullies. Thi~ soil is 
about 50 inches thick and is underlain by clayey marl. 
Areas mapped as this soil include small areas of Houc,ton 
Black clay. 1 to 3 percent slopes; of Hou ton clay. 1 to 
3 percent slopes; of Crockett . oils, 2 to 5 percent ~l ope~ . 
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eroded; and of Wilson fine sandy loam, 1 to 3 percent 
slopes. 

This soil is poorly suited to cultivated crops, and good 
management is needed to control erosion and to. produce 
fair yields. It is not suited to crops il:at r~qUlre much 
lime. Slickspots are common on tIllS SOIL Because 
further erosion is likely, clean-tilled crops should be used 
sparingly. (Capability unit IVe-2; Grayland range 
sIte) 

Wilson clay loam, terrace, 0 to 1 percent slopes 
(WtA).-This nearly level soil is about 54 inches thick and 
is underlain by old alluvium. The dark-gray surface 
layer is about 6 inches thick. The ~ubsoil i~ ~bout 25 
inches thick and grades through a th.lCk transltlOJ?- layer 
to old alluvium. Surface dramage IS slow but IS ade
quate for cultivated crops. 

Mapped areas of this soil include small areas of B-urle
son clay, terrace, 0 to 1 percent slopes; of Houston Black 
clay, terrace, 0 to 1 percent slopes; and of "Wilson clay 
loam, terrace, 1 to 3 percent slopes. 

This soil is suited to culti-mted crops and produces good 
yields. Good management is needed to prevent a sur
face crust and a plowpan from forming. Flat areas 
remain wet and cold in spring. The soil is not suited to 
crops that require much lime. (Capability unit IIs-2; 
Gravland range site) 

Wilson clay loam, terrace, 1 to 3 percent slopes 
(WtB).-This well-drained, gently sloping soil is about 46 
inches thick and is underlain by old alluvium. A few 
small washes occur in places. ~fapped areas of this soil 
include small areas of Burleson clay, terrace, 1 to 3 per
cent slopes; of Houston Black clay, terrace, 1 to 3 per
cent slopes; and of "'\Vilson fine sandy loam, 1 to 3 percent 
slopes. 

This soil is suited to cultivated crops and produces 
good yields. It is somewhat droughty late in summer. 
It needs practices that control erosion and good manage
ment of crop residue that . prevents crusting. Cro12s th~t 
require large amounts of hme are not adapted to thIS SOIL 
(Capability unit IIIe-l; Grayland range site) 

Wilson fine sandy loam, 0 to 1 percent slopes 
(WfA).-This nearly level soil is about 70 inches thick and 
is underlain by clayey marl. Mapped areas of this soil 
include small areas of "Wilson clay loam, 0 to 1 percent 
slopes. 

This soil is suited to cultivated crops and produces fair 
yields. Good management of crop residue is needed to 
prevent a crust from forming. Crops that require much 
lime are not suited. Because this soil warms up quickly 
in spring, plants make rapjd early growth. (Capa
bility unit IIs-2; Grayland range site) 

Wilson fine sandy loam, 1 to 3 percent slopes (WfB).
This gently sloping soil is about 60 inches thick and is 
underlain by clayey marl. Areas mapped as this soil 
include small areas of Wilson clay loam, 1 to 3 percent 
slopes, and of Crockett soils, 2 to 5 percent slopes, eroded. 

This soil is suited to cultivated crops that do not re
quire large amounts of lime. Good management of crop 
residue is needed to control erosion and to prevent a crust 
from forming. The fine sandy loam surface layer (fig. 
27) warms up early in spring but is too droughty to main
tain adequate plant growth late in summer. (Capability 
unit IIIe-l; Grayland range site) 

Figure 27.-Profile of Wilson fine sal~dy loam. The dark-gray 
surface layer is fine sandy loam; the lIghter colored lower layer 

is clayey marl. 

Use and Management of Soils 
This section discusses the use and manae;ement of 

soils in Ellis County for crops, range, and wildlife, and 
also for use in roads, agricultural structures, and other 
engineering work. 

Managing Soils for Crops 
This subsection consists of five main parts. The first 

discusses some practices of good soil management. The 
second lists in a table the estimated yields for cot
ton, corn, and grain sorghum that can be expected under 
two levels of management on each soil, and suitability 
ratings for burmudagrass and King Ranch bluestem. 
The third part explains the system used by the Soil Con
servation Service to classify soils according to capability. 
The fourth lists the soils in each capability unit and dis
cusses their use and management. The fifth part di cusses 
the use and management of soils for hay and tame pasture. 

General practices of soil management 
The following practices of good soil management are 

needed in Ellis County: 

1. A sequence of crops that controls surface wash
ing, prevents crusting, keeps the soil in good tilth, 
and provides enough residue to maintain a high 
organic-matter content. 

2. A suitable system of terraces and waterways to 
control runoff and erosion and to provide guide
lines for contour tillage. 

3. Contour farming in which all tilling is on the 
contour so that terraces are protected, water in
take is increased, and erosion control is improved. 

4. Minimum tillage so that compacting the soil is 
avoided and puddling is prevented by tilling only 
within a suitable range of moisture content. 
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5. The use of fertilizers and lime according to the 
results of soil tests or field trials. 

6. Good management of crop residue. 
Seq,,!,ence of crop8.-Cultivation reduces the supply of 

orgamc matter, removes plant nutrients, and increases 
the hazard of erosion. But a soil is protected and its 
productivity maintained by a sequence of crops that pro
vides perennial sod or annual cover crops between 
periods of cul~ivation, or by crops that produce large 
amounts of resIdue. Cotton or another crop that requires 
several operations in its cultiyation can be followed by a 
crop that.~roduces l~rge amounts .of residue, which helps 
to recondltIOn the sOIL Small grams, grain sorghum (see 
fig .. 21, p. 19), and other: cr~ps produce lar~e amounts of 
resldue that helps to mamtam the supply ot organic mat
ter .. The residu.e also improves tilth and helps to control 
erOSIOn. Expenments at Renner (5) have shown that 
about 3,600 pounds of residue per acre are needed an
nually on. the heavy blackland soils to keep them from 
detel'loratmg. In order to produce consistently this 
amount of residue, well-fertilized, high residue-producing 
crops must be grown most of the time. 

The use of perennial grasses and legumes for hay or 
pasture .allo,vs a more diversified cropping system and 
acc(;nnphshes the same r.es~lts as growing small ~rains, 
gram sorghum, .and slmllar crops. In additIOn it 
spreads t.he farm mcome through the sale of hay or live
stock. Suitable plants for hay or pasture are johnson
grass, f~.scu~, King Ranch bluestem, Indiangrass, switch
grass, ble.nmal sweetclover, and alfalfa. Sometimes used 
with these perennial grasses are Hubam swcetclover, 
buttonclover, hairy vetch, and other annual legumes. 

Most of the soils of Ellis County are fine textured. 
These soils crust when they dry; when they are wet, 
watel: runs off rapidly and they erode. A cropping sys
tem lS needed that provides close-growing and high 
residue-producing crops, which prevent a crust from 
forming and help to control erosion. 
Te~rac~8 and wat~rway8.-A terrace is a ridge, or a 

combmatIOn of a ndge and a channel, built at right 
angles to the slope to divert or to reduce the flow of 
water. Terraces are used to reduce erosion and to con
serve water. 

Before a terrace is built, a grassed waterway must be 
proyided to receive the water discharged from the ter
race channel. A grassed waterway generally is a nat
ural draw t.hat has been reshaped or graded and then 
sodded or seeded to a suitable grass. After the grass is 
est.ablished, the terrace can be built. However, grassed 
waterways are needed in the natural draws of cultivated 
fields, even if the fields are not terraced. 

Because terraces are built on or near the contour, they 
serve as guidelines for contour farming. 

Oontour farming.-Contour farming consists of plow
~ng, planting, and cultivating across the slope. In plow
lllg a terraced field, the top of the terrace ridO'e is the 
guideline for the first furrow. It is also the auideline for 
the first row when the field is planted to ro~ crops. If 
the field is not terraced, a contour line can be laid out 
with an engineer's or other convenient level. In a field 
t.hat 18 planted on the contour, t.he furrows caused by cul
t.ivat.ion hold rainwater or ~onduct it slowly to a prepared 
wat.erway. Thus, water lS conserved and erosion is 
reduced. 

lI!inimltm tillage.-Minimum tillage is the least amount 
o~ ~lllage needed for quick germination of seed, for pro
vldmg a good stand of plants, for controlling undesirable 
plan~s, and for obtaining profitable yields. It is used in 
varymg degrees by farmers in the county. Most of 
them shred the residue of the previous crop, root out the 
stu~s witl~ a sweep, and mix some of the stubs and other 
reSIdue wlt.h the surface soil to form a bed. Much of 
t~e residue is left on the surface. Generally, no other 
tIllag~ is needed until time to plant the next crop. By 
reducu~g the numb.er of trips over the field the cost of 
pr.od,ucmg a crop IS reduced. Also, compaction of the 
sOlI IS decreased, the chance of tillina when wet is les-
sened, and tilth is maintained. 0 

Fertil~zer8 .and lime.-Most of the soils in Ellis County 
are defiCIent m plant nutrients, particularly nitrogen and 
pho~phorus. To obtain. satisfactory crop yields, these 
~u~nents mus~ be supJ?hed by applying commercial fer
tIhzer. The kmd of sOlI and the treatment it has received 
in f?~mer years generally affect the kind and amount of 
f~rtlhzer needed to produce good yields. However, the 
kllld aJ?d amount J?eeded for a specified crop should be 
det~rmllled by a sOlI.test. Information on sampling and 
testmg can be obtallled. ~rom the coun~y agricultural 
agent or from the techmclans of the SOlI Conservation 
Service. 

Calcareous soils in the county are deficient in phos
phorus, but they generally contain. enough potassium to 
!l1eet the needs o~ most plants. NItrogen varies accord
mg to. past cropplllg a,nd soil management. The soils of 
thIS kllld are the Austm, Eddy, Ellis and Houston Frio 
Houston, H.o~ston Black, Hunt, Lamar, Lewisville; Sum~ 
ter, ~nd .Tnmty. Legumes on these soils need moderate 
apphcatIOns of phosphate. Legmnes seeded in eroded 
areas also need nitrogen to help establish the crop. 
Crops ot~e.r than legum~s need nitrogen and phosphate. 
",V ell-fertIlIzed sIJ?all .grams .aJ?d legu~es in the cropping 
system help ~amtam fert~lIty. SOlIs receiving large 
amounts of resI?-~e from g,ram sorghum or a similar crop 
need la.rge addItIons of mtrogen when the next crop is 
planted. At least 20 pounds of nitrogen should be ap
plied for each ton of residue left on the land. 

The soils in Ellis county that ar.e low in lime are the 
Bates, Burles~n, Crockett, Dougherty, Stidham, Payne, 
Hunt, and W·Ilson. Most of these SOlIs are deficient in 
lime only in the surface layer. They have ample lime 
m the lower subsoil. This deficiency prevE'nts the use 
o~ sweetcloyer, alfalfa,. and other legumes in the crop
pmg system. These aCld soils are generally low in phos
~horus, ~ut they contain a moderate amount of potas
SlUm. NItrogen varies within the individual fields ac
cording to past cropping and soil manaaement. A few 
of the sandier soils of this group are fairly deficient in 
all of the major plant nutrients and require a complete 
fertilizer for all crops. 

Most soils that are low in lime respond well to fertilizer. 
",Yell-fert.ilized smal~ gr~ins an.d.legum~s in the cropping 
system help to mamtam fertIlIty. FIelds that receive 
large amounts of residue require about 20 pounds of ni
troge~ per ton of residue before the next crop is plant.ed. 
In thIS group, the Burleson and Hunt soils are heavy 
clays and do not respond so well to fertilizer as do the 
loamy soils. 
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In recent years tissue tests on plants have shown a de
ficiency in potassium during the fruiting stage of plants. 
Consequently, a light application of potassIUm benefits 
most crops. 

Plants growing on the moderately alkaline blackland 
may show various degrees of iron chlorosis (9). The 
symptoms of this disease are yellowing of the foliage, 
lack of vigor, unproductiveness, and diebacks. Affected 
first in spring are plants on the Austin, Brackett, Eddy, 
Lewisville, and other of the more permeable and more 
droughty soils. The disease is more severe on these 
soils than it is on deeper, more clayey soils. 

Iron chlorosis is evident on trees and shrubs around the 
homesite on farms, in orchards, along fence rows, and 
in to·wns. Some plants that are affected first in spring 
are peach, pear, plum, mimosa (silk tree-Albizia juli
brissin ) (10), the various privets used for hedges, and 
cowpeas. Pmes planted in landscaping remain small, 
are yellowish in color, and are short lived. They begin 
to show signs of iron chlorosis late in spring or early in 
summer. The disease becomes very pronounced if the soil 
moisture is low at about that time of the year. Gener
ally the disease is less pronounced in the general field 
crops than it is in the trees mentioned. 

Probably because the main cash crops are not affected 
by iron chlorosis, amendments to make iron more avail
able to plants have been little used in the blackland. 
Spraying plants needing iron with a solution containing 
soluble iron would be helpful. 

Management of crop residue.-Good management of 
crop residue is essential for maximum erosion control. 
If the residue consists of coarse stalks of plants, it 
should be shredded so that the stalks do not interfere 
with plowing for the next crop. All available residue 
should be left on the surface or in the surface soil if 
erosion or surface crusting are main problems. 

Crop residue left on the land protects the soil from 
falling raindrops. These raindrops churn up the soil fl,nd 
make It susceptible to washing. Also, the residue assists 

in conserving soil moisture by insulating the surface. It 
increases infiltration of water into the soil where the water 
can be stored. "'\iVhen residue decomposes into humus, it 
loosens the soil fl,nd improves tilth. Residue is a fo~d f?r 
micro-organisms, the activities of which are essentIal ill 
releasing plant food for gTowing crops. 

Estimated yields 
In table 2 for each soil in the county, are estimated 

average acre' yields of cotton, corn, and grain sorghum, 
as well as suitability ratings of the soils for pasture of 
bermudagrass and of IGng Ranch bluestem. The esti
mated yields are given for two levels of management. 

In columns A of table 2 are yields to be expected under 
management generally practiced in the county. In this 
management-

1. Clean-tilled row crops are planted year after -
year. 

2. Legumes and small grains are not regularly used 
in the cropping system. 

3. Erosion is not controlled. 
4. The soil is plowed when it is wet, one or more 

times each year. 
5. Crop residue is not managed well. 
6. Commercial fertilizers are seldom used. 

In columns B are yields to be expected under Im
proved management. In this management-

1. Clea~-tilled row crops are alternated with close-
growmg crops. . 

2. Legumes and small grains that are fertilized are 
grown in the cropping system. 

3. Erosion is controlled fairly well. 
4. Soils are tilled only when they are within a safe 

range of moisture content. 
5. Crop residue is shredded and left on the surface 

or in the surface soil. 
6. Commercial fertilizers are used in the croppmg 

system, mainly on legumes. 

TABLE 2.-Estimated average acre yields of principal crops and suitability of tame grasses 

[Yields in columns A are those obtained under management generally practiced; those in columns B are obtained under improved man
agement. Absence of yield indicates that the crop is not generally grown on the soil or that the soil is not suited to the crop 1 

Estimated yields of- Suitability for-

Soil Cotton (lint) Corn Grain sorghum 
Bermuda- King R anch 

A B A B A B 
grac:s bluestem 

-- - -
Lb. Lb. Bu. Bu. Lb. Lb. 

Austin silty clay, 1 to 3 p ercent slopes _______________ ____ 125 200 22 40 1, 500 2, 700 Good ______ Excellent. Austin silty clay, 3 to 5 percent slopes, eroded ____________ 50 100 15 25 900 1,800 Good ____ __ Excellent. A ustin silty clay, 5 to 8 percent slopes, eroded _____ __ ____ _ F' Good. ---- --- - -------- aIr _______ 
Bates fine sandy loam, 3 to 5 percent slopes, eroded ________ - ------- ---- -- -- Good ____ __ Good. 
Bates-Lamar complex, 5 to 12 percent slopes, eroded __ ____ _ ------- - -------- Fair ______ _ F air. 
Brackett and Austin soils, 2 to 5 percent slopes, eroded _____ F' Good. -------- --- ---- aIr __ __ ___ 
Broken alluvialland ________________________________ 

-------- -------- Fair _____ __ Good. 
Burleson clay, 0 to 1 p ercent slopes __ ________________ ____ 100 200 18 25 1, 500 2,200 Good ______ Good. 
Burleson clay, 1 to 3 percent slopes _____ _____________ ____ 85 175 15 25 1,200 1,800 Good ______ Good 
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TABLE 2.-Estimated average acre yields of pri1UJipal crops and suitability of tame grasses-Continued 

Estimated yields of- Suitability for-

Soil Cotton (lint) Corn 

A B A B 

Grain sorghum 

A B 

Bermuda
grass 

King Ranch 
bluestem 

------------------------- -------------1-----1-----1------1------

Lb. Lb. Bu. Bu. Lb. Lb. 
Burleson clay, depressionaL ____________ _____ _____________________________ ___ __________________ _ 
Burleson clay, terrace, 0 to 1 percent slopes_______________ 125 250 20 32 1,800 2,800 

Good _____ _ 
Good _____ _ 

Burleson clay, t errace, 1 to 3 percent slopes____ ______ __ __ _ 125 250 20 32 1,800 2,800 Good _____ _ 
Crockett soils, 2 to 5 percent slopes, eroded _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______________ _ Fair ____ __ _ 
Crockett soils, 3 to 8 percent slopes, severely eroded _______ . ____ __________________ ____ ____________ _ 
Dougherty and Stidham loamy fine sands, 0 to 3 p ercent 

slopes______________________________________________ 125 200 22 35 1,500 2,700 Excellent __ _ 
Eddy gravelly clay loam, 1 to 3 percent slopes_ _______ ____ _ ___ _____ _______ Fair ______ _ 

Fair ______ _ 

Eddy soils, 3 to 8 percent slopes, eroded__________________ _ __________________________ _ 
Eddy soils, 8 to 20 percent slopes__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ _______ __ _________ _ 
Ellis and Houston clays, 3 to 5 percent slopes, eroded_ _ _ _ _ _ 50 125 8 15 500 1, 000 FaiL _____ _ 
Ellis and Houston clays, 5 to 12 percent slopes, severely _ _ _ _ _ _ _ _ _ _____ __ ___ _______ _ 

eroded. 
Frio loam (0 to 1 percent slopes)______ ______ ____________ 200 400 35 50 2,000 3,500 Excellent __ _ 
Frio silty clay, frequently fiooded______ _______ __ _________ _ _______ __ _____ _ Excellent __ _ 
Frio silty clay, occasionally fiooded_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 185 325 30 45 2, 000 4, 000 Excellent __ _ 
Gullied land _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ FaiL _____ _ 
Houston-Sumter complex, 5 to 8 percent slopes, severely _____________________ _____ ______________ FaiL ___ __ _ 

eroded. 
Houston clay, 1 to 3 percent slopes______________________ 125 200 22 35 1,500 2,700 
Houston clay, 3 to 5 percent slopes, eroded_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 75 125 15 25 1, 000 1, 800 
Houston clay, 5 to 8 percent slopes, eroded_ __________ __ __ _ _____________ _ 
Houston and Ellis clays, 1 to 3 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ 80 150 12 20 700 1, 500 
Houston Black clay, 0 to 1 percent slopes______ __ _________ 175 275 27 45 1,800 3,200 
Houston Black clay, 1 to 3 percent slopes____ _ _ _ _ _ _ _ _ _ _ _ _ _ 175 275 27 45 1, 800 3, 200 
Houston Black clay, terrace, 0 to 1 percent slopes_ _ _ _ _ _ _ _ _ 175 300 27 45 2, 000 3, 500 
Houston Black clay, t errace, 1 to 3 percent slopes_ _ _ _ _ _ _ _ _ 150 300 27 45 2, 000 3,500 
Hunt clay, 0 to 1 percent slopes _______ ______________ ____ 175 275 27 42 1,800 3,200 
Hunt clay, 1 to 3 percent slopes_________________________ 150 250 28 40 1,800 2,800 
Lamar clay loam, 2 to 5 percent slopes, eroded ______ _________ _____ _____ ____ _ _____________________ -
Lamar clay loam, 5 to 12 percent slopes, eroded___ ________ ______ _ ______ __ ______ _ 
Lewisville association, 1 to 3 percent slopes _______________ 150 300 25 40 1,800 3,200 
Lewisville association, 3 to 5 percent slopes, eroded________ 100 150 15 25 1,200 2,000 
Lewisville association, 5 to 8 percent slopes, eroded _ _ _ _ _ _ _ _ _ ___ - - - - __ - - - - --
Lewisville silty clay, 0 to 1 percent slopes_____________ __ __ 200 400 35 50 2,500 4,500 
Lewisville silty clay, 1 to 3 percent slopes_________________ 150 300 25 40 1,800 3,200 
Lewisville silty clay, 3 to 5 percent slopes, eroded__________ 100 150 15 25 1,200 2,000 
Lewisville silty clay, 5 to 8 percent slopes, eroded__________ -- _____________ _ 
Lewisville soils, 5 to 8 percent slopes, severely eroded_ _ _ _ _ _ - - - - - - - - - - - - - - - -
Payne clay loam, 0 to 2 percent slopes_ _ ____ _____ ________ 140 230 22 35 2,000 3,000 
Payne and Norge soils, 1 to 3 percent slopes _ _ _ _ _ _ _ _ _ _ _ _ _ _ 130 200 22 32 1, 500 2, 200 
Pratt loamy fine sand, terrace, 0 to 3 percent slopes_ _______ -- ______ -- ------
Stephensiltyclay,lt03percentslopes __ ______ ______ ____ 75 150 10 20 700 ' 2,000 
Stephen-Eddy complex, 1 to 3 percent slopes, eroded_ _ _ _ _ _ _ 60. 85 10 16 500 1, 600 
Stephen-Eddy complex, 3 to 5 percent slopes, eroded_______ -------- --------
Sumter clay, 5 to 12 percent slopes, severely eroded_ _ _ _ _ _ _ _ - - - - - - - - - - - - - - --
Trinity clay, frequently fiooded___________________ ____ __ ------- - --------
Trinity clay, loamy substratum_________________________ 185 325 30 50 2,500 4,000 
Trinity clay, occasionally fiooded____ __ __________________ 175 300 30 45 2,000 3,500 
Trinity clay, wek _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - _ - - - - - --
WiL':lon clay loam, 0 to 1 percent slopes___________________ 100 225 20 30 1,800 2,800 
Wilson clay loam, 1 to 3 percent slopes___________________ 100 200 15 25 1,000 1,800 
Wilson clay loam, 1 to 3 percent slopes, eroded____________ 80 150 12 20 800 1,200 
Wilson clay loam, terrace, 0 to 1 percent slopes____________ 100 225 20 30 1,800 2,800 
Wilson clay loam, terrace, 1 to 3 percent slopes____________ 100 200 15 25 1,000 1,800 
Wilson fine sandy loam, 0 to 1 percent slopes__ ____ ________ 100 200 20 30 1,200 2,000 
Wilson fine sandy loam, 1 to 3 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ 80 180 15 25 1, 000 1, 800 

Good _____ _ 
Fair ______ _ 
Fair ______ _ 
Fair ______ _ 
Good _____ _ 
Good _____ _ 
Good _____ _ 
Good _____ _ 
Good _____ _ 
Good _____ _ 
Excellent __ _ 
Good _____ _ 
Excellent __ _ 
Good _____ _ 
Good _____ _ 
Excellent __ _ 
Excellent __ _ 
Good ____ _ _ 
Fair ______ _ 
Fair ______ _ 
Good _____ _ 
Good ____ _ _ 
Excellent __ _ 
Fair _____ _ _ 
Fair ______ _ 
Fair ______ _ 
Fair ______ _ 
Good _____ _ 
Excellent __ _ 
Excellent __ _ 
Fair ______ _ 
Good ____ _ _ 
Good _____ _ 
Fair ______ _ 
Excellent __ _ 
ExcellenL __ 
Good _____ _ 
Good _____ _ 

Good. 
Good. 
Good. 
Good. 
Fair. 

Excellent. 
Good. 
Fair. 
Fair. 
Good. 
Fair. 

Excellent. 

Excellent. 
Fair. 
Fair. 

Excellent. 
Good. 
Good. 
Good. 
Excellent. 
Excellent. 
Excellent. 
Excellent. 
Excellent. 
Excellent. 
Excellent. 
Good. 
Excellent. 
Excellent. 
Good. 
Excellent. 
Excellent. 
Excellent. 
Good. 
Good. 
Excellent. 
Excellent. 
Good. 
Good. 
Good. 
Good. 
Fair. 

Excellent. 
Excellent. 

Good. 
Good. 
Good. 
Good. 
Good. 
Good. 
Good. 
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Capability groups of soils 

The capability classifica.tion is a. grouping that sh?ws, 
in a o·eneral way, how sUItable sOlIs. are for most .kl!lds 
of fa~ming. It is a practical grouplllg based on lImIta
tions of the soils, the risk of damage when they are used, 
and the way they respond.to treatm~nt. 

In this system all the klllds of SOlI are groupe.d at t~ree 
levels, the capability class, subclass, and ~lllt. EIght 
ea pability classes are in the broadest grouplllg and are 
designated by Roman numer~ls I through VIII; however, 
no soils in Ellis County are III class VIII. . In class I are 
the soils that have few limitations, the wIdest range of 
use, and the least risk of damage when tl~ey are used. 
The soils. in. th~ other classes have progres~lvely greater 
natural lImltatlOns. In class VIII are sOlIs and land
f~rms so rouah shallow, or otherwise limited that they 
do not prod~c~ worthwhile yields of crops, forage, or 
wood products. . . . 

The subclasses indicate major kinds of lumtatlOns 
within the classes. Within most of the class~s ~he~e can 
be as many as four subclasses. The subclass IS llldlCated 
by adding a small letter, e, 'l.0', 8, or c, to the class nu
meral, for example, lIe. Th~ letter e shows that ~he 
main limita tion is risk of erOSlOn unless a close-rrowlllg 
plant cover i maintained; 'W means that wat~r l~ or ~n 
the soil will interfere with plant growth or cultlvatlOn (l?
some soil<; the \yetness can be partl3: ~orr~c~ed by ~rtl
ficial drainage) ; 8 shows that the SOlI IS lImlted malllly 
becau:::e it is shallow, droughty, or stony; and c, u~ed 
in only some parts of the ~OlU1try, indicates that the chIef 
limitation is climate that IS too cold or too dry. . 

In cla'">s I there are no subclasses, because the SOlIs of 
this cla"s have few or no limitations. Class V can con
tain, at the most, onl¥ subcla~ses W', s, and c1 because the 
soils in it are susceptlble to lIttl~ or no erOSlOn but have 
other limitations that confine theIr use largely to pasture, 
range, woodland, or wildlife. . . . . 

"V\Tithin the subclasses are the capahIlIty um~s. These 
units are groups of soils that are enough alIke to .be 
suited to the same crops and pastur~ l?lants, to regu~re 
similar management, and to have SImIlar productlvlty 
and other responses to managem.ent. Thus, ~he capa
bility unit is a convenient grouplllg for maklllg many 
statements about management of soils. Capability units 
are generally identified by numbers assigned locally, for 
example, lIe-lor IIle-2. 

Soils are classified in capability classes, subclasses, 
and units accordina to the degree and kind of their per
manent limitations~ but without consideration of major 
and generally expensive landformiI!-g .that would ?hange 
the slope, depth, or other cha.ractenstlCs .of the s~ll; and 
without consideration of pOSSIble but unlIkely maJor rec
lamation projects. 

The eight classes in the capability systeI?, an~ the s~b
classes and units in this county, are descnbed 111 the lIst 
that follows. 
Class I. Soils that have few limitations that restrict their 

use. 
Capability unit I-l.-Deep, nearly level, friable 

soils that have a moderately permeable sub
soil. 

Class II Soils that have some limitations that reduce ~he 
choice' of plants or require moderate conservatIOn 
practices. . . f 

Subclass lIe. Soils subject to moderate erOSIOn 1 

they are not protected. . 
Capability unit. IIe-1.-Deep, gently. Sloplllg, 

friable clays, SIlty clays, and loamy SOlIs. . 
Capability unit IIe-2.-Deep, gently SlOplllg 

clays. 
Capability unit IIe-3.-Deep, nearly level to 

gently sloping loamy fine ~ands that have a 
moderately, permeable subSOIl. . 

Subclass lIs. SOlIs that have moderate root zone lIm
itations. 

Capability unit IIs-l.-Deep, nearly level, cal
careous clays. 

Capability unit IIs-2.-Deep, nearly level, 
clayey soils that crust. . . . 

Class III. Soils that have severe lImltat~ons that red"?-ce 
the choice of plants, or require speCIal conservatIOn 
practices, or both. 

Subclass IlIe. Soils subject to erosion if they are cul-
tivated and not protected. . 

Capability unit IlIe-l.-Deep, gently SlOplllg 
clays, clay loams, and fine sandy loams that 
crust. . 

Capability unit IIle-2.-Moderately deep, fn
able soils that are gently sloping to moderately 
sloping and eroded. 

Capability unit IlIe-3.-Moderately deep, gently 
sloping to moderately sloping heavy clays. 

Capability unit IlIe-4.-Deep, moderately 
sloping fine sandy loam. 

Subclass Illw. Soils with severe limitations because 
of excess water. 

Capability unit IlIw-l.-Deep heavy clays in 
sliaht de~ressions. 

Subclass Ills; Soils that have severe limitations of 
root zone. 

Capability unit IIIs-l.-Deep, gently sloping 
loamy fine sand that is on terraces and has a 
moderately to rapidly permeable subsoil. 

Class IV. Soils that have very severe limitations that re
strict the choice of plants, require very careful man
agement, or both. 

Subclass IVe. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Capability unit IVe-l.-Shallow to moderately 
deep, friable soils that are gently sloping to 
moderately sloping and eroded. 

Capability unit IVe-2.-Deep, gently sloping to 
moderately sloping, eroded, tight soils that 
crust. 

Capability unit IVe~3.-Shallow to moderately 
deep, gently Sloplllg to moderately sloping 
clays. 

Subclass IVs. Soils with severe limitations of stoni
ness, low moisture capacity, or other soil features. 

Capability unit IVS-l.-Very shallow to shallow 
friable soils that are gently sloping to mod ~ 
erately sloping. 

Class V. Soils not likely to erode but with other limita
tions, impractical to remove without major reclama-
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tion, that limit their use lar~ely to pasture or range, 
woodland, or wildlife food and cover. 

Subclass Vw. Soils too wet for cultivation; drainage 
or protection not feasible. 

Capability unit Vw- l.-Deep, nearly level, fre
quently flooded soils on the flood plain of 
streams. 

Class VI. Soils with severe limitations that make them 
generally unsuitable for cultivation and that limit their 
use largely to pasture or range, woodland, or wildlife 
food and cover. 

Subclass VIe. Soils severely limited by risk of ero
sion if unprotected. 

Capability unit Vle-l.-Sloping to strongly slop
ing shaly clays that are severely eroded and 
shallow. 

Capability unit Vle-2.-Moderately deep, slop
ing to strongly sloping, calcareous clays. 

Capability unit Vle-3.-Very shallow, sloping, 
gravelly soils. 

Capability unit Vle--4.-Moderat.ely deep, slop
ing to strongly sloping, friable soils. 

Capability unit Vle-5.-Deep, sloping to 
strongly sloping soils that crust and have a 
clayey subsoil. 

Class VII. Soils with very severe limitations that make 
them unsuitable for cultivation without major reclama
tion, and that restrict their use largely to grazing, 
woodland, or wildlife. 

Subclass VIle. Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Capability unit VIle-l.-Very shallow, strongly 
sloping to moderately steep gTavelly soils. 

Capability unit VIle-2.-Severely gullied lands 
and areas where gravel has been dug. 

Class VIII. Soils and landforms with limitations that 
preclude their use, without major reclamation, for com
mercial production of plants; and that restrict their 
use to recreation, wildlife, water supply, or esthetic 
purposes. No soils in Ellis County are in Class VIII. 

Managing soils in capability units 
The soils in one capabi.lity unit have about the same 

limitations and similar risk of damage. The soils in any 
one unit, therefore, need about the same kind of man
agement. In the following pages, the soils in each capa
bIlity unit are listed, and some suggestions for their man
agement are made. 

CAPABILITY UNIT 1-1 

In capability unit 1-1 are deep, nearly level, friable 
soils that have a moderately permeable subsoil. These 
soils take in water readily and store an ample supply 
for plant use. Erosion is not a serious problem on these 
soils, and yields are high under good management. The 
soils are-

Frio loam (0 to 1 percent slopes). 
Frio silty clay, occasionally flooded. 
Lewisville silty clay, 0 to 1 percent slopes. 
Trinity clay, loamy substratum. 

These soils have good internal drainage and warm up 
early in spring. Most crops suited to Ellis County 
grow well, and cot ton, corn, and alfalfa produce espe-
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cially good yields. Corn can be planted early enough 
to take advantage of the rains in May. Other crops 
that grow well are grain sorghum, sweetclover, small 
grains, sesame, and winter peas. 

The main need of these soils is a sequence of crops 
that maintains good tilth. The layer immediately below 
the plow layer is compacted by tillage if row crops are 
grown continuously. Clean-tilled crops should follow 
small grains, sweetclover, alfalfa, and other close-grow
ing crops. Grain sorghum and other high residue-pro
ducing crops help to maintain tilth and to control erosion. 
The residue from row crops should be shredded and left 
in the surface layer. 

Pasture grasses suitable for these soils are bermuda
grass, johnsongrass, fescue, and King Ranch bluestem. 
Legumes suit.able for tame pasture are buttonclover, 
sweetclover, and alfalfa. Suitable for supplemental pas
ture are sudangrass, perennial ryegrass, rescuegrass, 
and small grains. Large additions of nitrogen and phos
phat.e fertilizers are needed on pasture. 

CAPABILITY UNIT I1e-1 

In capability unit Ile-l are friable clays, silty clays, 
and loamy soils that are deep and gently sloping. These 
soils have a moderately permeable subsoil, and they take 
in water readily and store an ample supply for plant use. 
Because of their slope, these soils are moderately sus
ceptible to erosion. They are-

Austin silty clay, 1 to 3 percent slopes. 
Lewisville association, 1 to 3 percent slopes. 
Lewisville silty clay, 1 to 3 percent slopes. 

These soils have good internal drainage, but they are 
somewhat droughty late in summer. Early corn does 
well because it grows ra piclly early in the growing sea
son. Small grains, sweet clover, and other cool-season 
crops are especially well suited to these soils. 

The main needs of these soils are practices that control 
erosion. Terraces and contour tillage are essential if the 
soils are used mostly for row crops. High residue
producing crops and deep-rooted plants are generally de
sirable in the cropping system because they help to 
reduce erosion and excessive compaction. These crops 
also provide litter that protects the surface and prevents 
a plowpan from forming. All residue from the row crops 
should be shredded and left in the surface layer. 

Pasture grasses suitable for these soils are King Ranch 
bluestem, johnson grass, fescue, and bermudagrass. Leg
umes suitable for pasture are buttonclover and sweetclover. 
Suitable for supplemental pasture are sudangrass, peren
nial ryegrass, small grains, and sorghum almum. All 
kinds of pasture should receive large amounts of nitrogen 
and phosphate fertilizers. 

CAPABILITY UNIT I1e-2 

The soils in capability unit Ile-2 are deep, gently slop
ing clays. These soils have a slowly permeable subsoil, 
which hinders the movement of water and air and the 
growth of plant roots. ",Vater, however, enters the soil 
readily through surface cracks caused by drying. Be
cause of their slopes, these soils are moderately suscep
tible to erosion. Small rills and gullies occur in places. 
The soils are difficult to maintain in good tilth because 
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of the narrow range of moisture content \yithin which 
they can be cultivateu. The soils are-

Honston Blnck clay, 1 to 3 percent slopes. 
Hou~ton Black clay, terrace, 1 to 3 percent slopes. 
Houston clay, 1 to B percent slopes. 
Hunt clay, 1 to 3 percent slopes. 

These soils produce good yields of row crops and close
g l'O\\, ing crop~. Suitable row crops are cotton, C0I11, grain 
sorghum, Hnd soybeans. Small grains, sweetclover, and 
alfalfa are suitable close-growing crops. 

These soib mainly need practices that control erosion 
and J)l'oyide the additional organic matter required to 
maintain good tilth. If these soils are planted to row 
crops, terraces and contour tillage are needed. Although 
a plowpan forms readily in these clay soils, it can be pre
vented by using appropriate tillage and by including 
perennial crops in the cropping system. Avoid excess 
tilling and tilling when the soil is wet. All crop residue 
should be shredded and left in the surface layer. Includ
ing close-growing crops in the cropping system at least 
1 year in every 3 keeps the soil in good tilth and helps to 
control erosion. 

Pasture grasses suitable for these soils are bermuda
grass, fescue, johnsongrass, and King Ranch bluestem. 
Legumes suitable for tame pasture are sweetclover, 
alfalfa, buttonclover, and ,'etch. Suitable for sUPI?le
mental pasture are 5uda.ngrass, rescuegTass, small grams, 
and sorghum almum. Ln.rge amounts of nitrogen and 
phosphate fertilizers are needed on all kinds of pasture. 

CAP ABILITY UNIT IIe- 3 

Dougherty and Stidham loamy fine sands, 0 to 3 per
cent slopes, are the only soils in capability unit lIe-3. 
These soils are deep, nearly level to gently sloping loamy 
fine sands that have a moderately permeable subsoil. 
They store ample moisture for plants, and they are mod
erately susceptible to erosion. 

These soils have good surface drainage, and their loamy 
surface layer warms up early in spring. Yields of small 
grains, Yetch, peas, and other cool-season crops are good. 
Cotton, corn, and grain sorghum also produce good YIelds. 
The content of lime is too low for n.lfalfa, sweetclover, 
and similar crops. 

The main need of these soils is a sequence of crops that 
adds organic matter and helps to control erosion. Crop 
residue returned to the surface layer helps to prevent 
crusting and to maintain good tilth. If these soils are 
planted to row crops, termces and contour tillage are 
needed. Close-growing crops should be grown at least 
1 year in every 3 to help maintain good tIlth. Also, all 
crop residue should be shredded and left in the surface 
layer. 

Pasture gras&es suitable for these soils are bermuda
OTass, King R anch bluestem, johnsongrass, and fescue. 
Legumes suitable for pasture are vetch and buttonclover. 
Suitable for supplemental pasture are sudangrasc;, res
C'uegra s, sorghum almum, ancl small grains. Large 
amonnts of nitrogen and phosphate fertilizers are needed 
on al] kinds of pa ture. 

CAPABILITY UNIT IIs-l 

In capability unit IIc;-l are deep, nearly level, calcare
ous clays. R.unoff is slow. These soils have a slowly 
permeahle subsoil that hinders the monment of water 

and ail' and ihe gro"yth of plant roots. However, they 
do take in water readily thr<;mgh surfac~ cracks caused 
by drying. The range of mOIsture at whICh the,r can be 
cultivated is narrow and good structure and tIlth are , . 
difficult to maintain. The SOlIs are-

Houston Black clay, 0 to 1 percent slopes. 
Houston Black clay, t errace, 0 to 1 percent slopes. 
BUIlt clay, 0 to 1 percent slopes. 
Trinity clay, occasionally flooded. 

Most crops suited to this a~ea can be grow;n on ~hese 
soils, but O'oocl management IS needed for hIgh YIelds. 
Because th~y are fine textured, the soils tend to remain 
wet and cold in spring. Cotton, grain .sorghum, alfalfa, 
and similar crops grow well. If tilth IS good, corn also 
grows well. LIme is ample for sweeLclover, which is 
well suited. 

The main need of these soils is a sequence of crops that 
maintains good tilth and good internal drainage. If they 
are tilled, these soils are compacted easily and a plow
pan forms. Perennial legumes and grasses are best for 
preventing a plowpan from forming. If these soils are 
continuously farmed in row crops, they crust. To pre
vent crusting, high residue-producing row crops and 
close-growing crops should be used. 

Pasture grasses suitable for these soils are bermuda
grass, j ohnsongrass, fescue, and dallisgrass. Legumes 
suitable for pasture are hutt.onclover, sweetcloyer, vetch, 
and alfalfa. Suitable for supplemental pasture are 
sudangrass, perennial ryegrass, sorghum almum, and 
small grains. All kinds of pasture shoul d receive large 
amounts of nitrogen and phosphate fertilizers. 

CAP ABILITY UNIT IIs-2 

In capability unit lIs-2 are deep, nearly level, clayey 
soils that crust. Runoff is fairly slow. These soils have 
a very slowly permeable subsoil that hinders the move
ment of water, air, and plant roots. They crust readily 
and h~rden after rains. They are difficult to keep in 
good tllth because they can be cultivated within only a 
narrow range of moisture content. The soils are-

Burleson clay, 0 to 1 percent slopes. 
Burleson clay, terrace, 0 to 1 percent slopes. 
' ¥ilson clay loam, 0 to 1 percent slopes. 
Wilson clay loam, terrace, 0 to 1 percent slopes. 
Wilson fine sandy loam, 0 to 1 percent slopes. 

Most warm-season crops common in this area grow 
w~ll on th~se soils. Internal d~ainage is slow, and the 
SOlIs remalll wet and cold untIl late in spring. They 
produce good yields of cotton and grain sorghum. They 
~re nO.t well suited to corn, because they warm up late 
III sprlllg and are droughty early in summer before the 
corn matures. Because these soils are cold and wet dur
ing winter, yields of small gTains are low. Onions, 110w
ev~r, do well. Yi~lds of alf~lfa and sweetclover are only 
fall' because the SOlIs are low llllime. 
, The m~in need of the::;e soils is a sequence of crops 

tllat proYIcles enougl~ re::;Idue to ~aintain good tilth. A 
plowpan forms readIly III dean-tIlled areas and hinders 
the growth of roots. Thus, yields are reduced. 8weet
clov~r, alfalfa, and other legumes thai have a hiO'h lime 
reqmrement are not well suited to these soils. 6 Grain 
sorghum, sweet sorghum, small grains, and other crops 
tha.t pl:oduce l ~rge amounts of residue can be used to 
mallltalll good tIlth. 



ELLIS COUNTY, TEXAS 33 

Pasture grasses suitable for these soils are bermuda
grass, johnsongrass, and King Ranch bluestem. Legumes 
suitable for pasture are vetch and peas. Suitable for 
supplemental pasture are sudangrass, sorghum almum, 
and small grains. Regular applications of nitrogen and 
phosphate fertilizers improve all kinds of pasture. 

CAPABILITY UNIT IIIe-l 

In capability unit IIIe-l are deep, gently sloping clays, 
clay loams, and fine sandy loams that crust. These 
soils have a very slowly permeable subsoil that severely 
hinders the movement of water and air and the growth 
of plant roots. Soil moisture ayailable for plants is low. 
Because water moves slowly in these soils, they are 
droughty. Because of their slope, these soils are mod
erately susceptible to erosion. The soils are-

Burleson clay, 1 to 3 percent slopes. 
Burleson clay, terrace, 1 to 3 percent slopes. 
Payne clay loam, 0 to 2 percent slopes. 
Payne and Norge soils, 1 to 3 percent slopes. 
Wilson clay loam, 1 to 3 percent slopes. 
Wilson clay loam, terrace, 1 to 3 percent slopes. 
'Wilson fine sandy loam, 1 to 3 percent slopes. 

These soils are used mainly for general farming, and 
they produce good yields of cotton, grain sorghum, and 
small grains. The fine sandy loams and lighter clay loams 
produce good yields of corn; the heavier clay loams pro
duce good yields of onions. Because the surface layer 
is low in lime, these soils are not suited to sweet-clover 
and alfalfa. However, they produce good yields of vetch 
and peas. 

The main needs of these soils are practices that con
trol erosion and add organic matter to improve tilth. If 
these soils are planted to row crops, terraces and con
tour tillage are needed. Also needed are regular addi
tions of organic matter to prevent a surface crust and a 
plowpan from formino·. Close-growing crops should oc
cupy these soils half of the time. All crop residue should 
be left in the surface layer. Perennial crops and sod 
crops are best for preventing a plowpan from forming. 
The finer textured soils in the capability unit have a 
fairly narrow range of moisture content at which they 
can be tilled without damage to tilth. They should not 
be plowed until they have dried to that range. 

Pasture grasses suitable for these soils are bermuda
grass, King Ranch bluestem, johnsongrass, and rescue
grass. Legumes suitable for pasture- are vetch, peas, 
and buttonclover. Suitable for supplemental pasture 
are sudangrass, perennial ryegrass, rescuegrass, sor
ghum almum, and small grains. All kinds of pasture 
should receive large amounts of nitrogen and phosphate 
fert il izers. 

CAP ABILITY UNIT IIIe-2 

In capability unit IIIe-2 are moderately deep, friabl e 
soil s that are gently sloping to moderately sloping and 
eroded. These soils have a moderately permeable sub
so il. They ha" o heen damaged considerably by erosion; 
rills, shallow gullies, and thin spots are common. Most 
of tho organic maLter has been removed from the surface 
layer. Becauso they are sloping and eroded, these soils 
take in water slowl y and are some\,hat dr01whty. The • b 

soils al'e-
Austin s ilty ('la y, 3 to 5 pf' r('f'nt slopes, eroded. 
Lf'wi:;d lle ul>,:;o(' ialioJl , ~ (0 5 perceut slopes, ero<1ed. 

Le" isville silty clay, 3 to 5 percent slopes, eroded. 
Stephen silty clay, 1 to 3 percent slopes. 
Stephen-Eddy complex, 1 to 3 percent slopes, eroded. 

These soils are best suited to cool-season crops that 
mature early. They are well suited to small grains and 
annual s\veetclover. Cotton root rot is a severe problem 
on these soils, and in many places it thins the stand 
enough to make the crop unprofitabl e. 

The main needs of these soils are practices that control 
erosion and add organic matter. These needs can be 
met by keeping close-growing crops continuously on t his 
soil or, if terraces are bnilt, by planting close-growing 
crops 1 year in ei-ery 2. Contour t illage should be used 
if row crops are planted. All crop residue should be left 
in the surface layer. 

Pasture grasses suitable for these soils are King Ranch 
bluestem, side-oats grama, and bermudagrass. Legumes 
suitable for pasture are sweetclover, buttonclover, and 
vetch. Suitable for supplemental pasture are sudan
grass, sorghum almum, johnsongrass, and small grains. 

All kinds of pasture should receive large amounts of 
nitrogen and phosphate fertilizers. 

CAPABILITY UNIT IIIe-3 

In capability units IIIe-3 are moderately deep, gently 
sloping to moderately sloping heai'Y clays. These soi1s 
have a slowly permeable to very slowly permeable sub
soil that hinders the movement of water, air, and plant 
root s. Soil moisture ai'ailable fo r plant use is low. Be
cause runoff is rapid, these soils are susceptible to mod
erate erosion. The soils are-

Houston clay, 3 to 5 percent slopes, eroded. 
Houston and Ellis clays, 1 to 3 percent slopes. 

These soils are best suited to cool-season crops and 
other crops gro'wn for feed. They are well suited to 
small grains and sweetcloyer. 

The main needs of these soils are practices that con
trol erosion and add organic matter to maintain good 
tilth. If the soils are planted to row crops, terraces and 
contour tillage are needecl. These soils are easily com
pacted and should not be plowed when they are wet. 
Perennial legumes or sod crops are needed in the crop
ping system to prei'ent a plowpan from forming. "When 
planted to row crops, Houston ancl Ellis clays, 1 to 3 per
cent slopes, crust readily. On terraces t he cropping 
system should be one that keeps close-gro\\'ing crops on 
half of the area. If the area is not terraced, close-grow
ing crops are needed continuously. 

Pasture grasses sui table for these soi ls are KinO' 
Ranch bluestem, Caucasian bluestem, jolmsongrass, and 
bermudagrass. L egumes suitable for pasture are sweet
clover, buttonclo\'eT, and \'etch. Suitable for supple
mental pasture are smlangrass, sorghum almllm, and 
small grains. All kinds of pasture should receiYe large 
amounts of nitrogen and phosphate fertilizers . 

C'APAllILITl UNIT IIIe-4 

Bates fine santly loam, :3 to :5 percent. slopes, ero(lrc1, 
is the only soi l in capability unit IIIe--:l-. This soil is deep 
a llllmodPl'a te ly sloping. Erosion ha,; relllowtl the ol'i g i
)lal surface layer £rom about .')() percrllt of the ",oi l, alld 
small gullies haw formet1. The c,nhc,oi1 j..., slo\\ ly pl'1' 
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meable to. mQderately permeable. Because Qf the slQpe, 
this SQil is susceptible to. mQderate erQsiQn. GQQd man
agement Qf crQP residue is needed to. prevent erQsiQn and 
to. maintain fa vQrable yields. 

Adapted crQPs grQW well. Qn this SQil. It. has g.QQd 
drainage and prQduces rapId grQwth early m sprmg. 
Because Qf its IQcatiQn and small area, this SQil is used 
mainly fQr pasture. A few fields are used fQr general 
farming. 

The main needs Qf this SQil are practices that cQntrQI 
erQsiQn and add Qrganic matter. These needs can be 
partly met by regularly returning crQP . residues to. the 
SQil. If this SQil is planted to. rQW crQPs, It shQuld be ter
raced. To. cQntrQI erQsiQn, use clQse-grQwing crQPs Qnly 
1 year in every 2 Qn terrace~ fields; with~ut terrac~s, 
use clQse-grQwing crQPS cQntmuQusly. It IS beneficIal 
fQr rQW crQPs to. be fQllQwed by CQver crQPS and fQr all 
crQP residue to. be left in the surface layer. 

The pasture grass suitable fQr this SQil is mainly ber
mudagrass. Vetch, peas, crimsQn clQver, and Qther leg
umes are suitable fQr pasture. Suitable fQr supple
mental pasture are sudangrass, jQhnsQngrass, sweet 
sQrghum sQrghum almum, and small grains. All kinds 
Qf pastu~e shQuld receive large amQu?-ts Qf a cQmplete 
fertilizer. Liming increases the qualIty Qf the fQrage. 

CAPABILITY UNIT IIIw-l 

In capability unit IIIw-~ are deep. heavy clay~ in 
slight depressiQns. These SQIls are wet m ramy perIQds 
because water PQnds Qn them and the permeabi~ity Qf 
their subsQil is slQW to. very slQw. Because Qf thIS wet
ness, these SQils are CQld in spring and seeding is de
layed. The SQils are-

Burleson clay, depressional. 
Trinity clay, wet. 

These SQils are best suited to. crQPs grQwn late in sum
mer fQr feed. Beca use the SQils are wet and CQld, CQQI
seaSQn crQPs make PQQr grQwth. Suitable . crQPs. are 
sudangrass, grain sQrghum, sweet sQrghum, and mIllet. 
Except during wet years, sweetclQyer and alfalfa can be 
grQwn Qn the Trinity SQil. Summer peas are adapted 
to. the BurlesQn SQil. 

The main needs Qf these SQils are surface drainage 
and a sequence Qf crQPS that .keeps the SQils in gQ.Qd 
tilth and imprQves internal dramage. If surface dra!n
age is adequate, these SQils .can be mana~ed much ~Ike 
the SQils in capability umt IIs-l. WlthQut effiCIent 
drainage these SQils shQuld be pla:r:ted late .SQ that the 
crQPS grQW in summer when the SQIls are dner. Sweet
clQver and Qther deep-rQQted crQPS and SQd crQPS im
prQve the internal drainage. These SQils puddle readily 
and shQuld nQt be tilled 0.1' grazed when they are wet. 

Pasture grasses suitable fQr these. SQils are bermuda
grass fescue j QhnsQngrass, and dallIsgrass. Vetch and 
peas 'are le~es suitable Qn the BurlesQn SQil, and 
sweetclQver and alfalfa are suitable Qn the Trinity SQil. 
Sudangrass and sQrghum almum are gQQd fQr supple
mental pastures. Small grains can be grQwn in dry 
years. All kinds Qf pasture shQuld receive large amQunts 
Qf nitrQgen and phQsphate when planted and a regular 
appljcatiQn Qf nitrQgen during the grQwing seaSQn. 

CAPABILITY UNIT I1Is-l 

Pratt IQamy fine sand, terrace,. 0 to. 3 percent. slQpes, 
is the Qnly SQil in capability umts 111s-1. TIllS deep, 
gently slQping SQil h~s a mQderately perm.eable to. ~ap
Idly permeable SUbSQIl. AlthQugh w.at~r IS taken mto 
the SQil readily, the capacity to. stQre It IS IQW. Natur:;tl 
fertility is also. IQw. The sandy surface layer blQWS If 
it is left bare. 

Adapted crQPs grQW well Qn. this SQil. .It is ~en , 
drained, and crQPs grQw rapIdly early m s.£?nng. 
Truck crQPs are well suited. Vetch and peas are sUItable 
legumes. 

The main needs Qf this SQil are crQP residue to. prQtect 
the surface frQm blQwing and fertilizers to. supply needed 
plant nutrients. CrQP residue can be added regularly 
by planting clQse-grQwing crQPS in the crQPping system. 
Clean-tilled crQPs shQuld be fQllQwed by winter cO. vel' 
crQPs. Leaving all crQP residue in the surface layer is 
beneficial. 

Truck crQPs shQuld receive regular applicatiQns Qf a 
cQmplete fertilizer. Lime is needed to. prQduce truck 
crQPs Qf gQQd quality. 

Fo.r pasture, bermudagrass and lovegrass are suitable 
grasses and vetch and buttQnclo.ver are suitable legumes. 
Suitable fQr supplemental pasture are sudangrass, SQr
ghum almum, and small grains. All kinds Qf pasture 
need regular applicatiQns Qf a cQmplete fertilizer. 

CAPABILITY UNIT IVe-! 

In capability unit IVe-l are shallQw to. mQderately 
dee~, friable SQils that are ge~tly slQping to. mQderately 
slQpmg and erQded. These SQIls are mQderately perme
able to. slQ.wly perm~able and are sQmewhat drQughty. 
Small gullIes and thm SPQts are CQmmQn. The risk Qf 
further erQsiQn is mQderately severe to. severe. The 
SQils are-

Austin silty clay, 5 to 8 percent slopes, eroded. 
Lamar clay loam, 2 to 5 percent slopes, eroded. ' 
Lewisville aSSOCiation, 5 to 8 percent slopes eroded. 
Lewisville silty clay, 5 to 8 percent slopes, ~roded. 
Stephen-Eddy complex, 3 to 5 percent slopes, eroded. 

These ~Qils are best suited to. crQPS that do. nQt require 
much mOIsture. They prQduce fair yields Qf small grains 
and sweetclQver. 

The main needs Qf these SQils are practices that CQn
trQI erQsiQn and add Qrganic matter to. imprQve fertility 
Because the So.ils are tQo. steep, terraces generally are no.t 
suitable. RQW crQPS shQuld be grQwn nQt mQre than 1 
y~ar in 5, and clQse-grQwing crQPs the Qther years. 
FIelds n.Qt terraced shQuld b~ kept in clQse-grQwing crQPS 
all the tIme, and all C~QP resIdue left .in the surface layer. 

Pasture grasses sUIted to. these SOlIs are King Ranch 
bluestem, Caucasian bluestem, bermudagrass, and Qther 
deep-rQQted grasses. ButtQnclQver, sweetclo.ver vetch 
alfalfa, and similar legumes are well suited to. pasture' 
Suitable fQr supplemental pasture are sQrghum almum· 
sudangrass, and small grains. ' 

All kinds o.f pasture sho.uld receive large amo.unts o.f 
nitrQgen a:r:d phQsphate feri:iliz~r at planting. They 
shQ~d re~Ive a regular applIcatIOn o.f nitrQgen during 
theIr grQwmg season. 
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CAPABILITY UNIT IVc-2 

In capability unit IVe-2 are deep, gently sloping to 
moderately sloping, eroded, tight soils that crust. These 
soils have a very slowly permeable subsoil that severely 
hinders the movement of water and air and the growth 
of plant roots. Much soil material has been lost through 
erosion; rills, small gullies, and thin spots are common. 
These soils are somewhat droughty and require good man
agement if good soil structure and tilth are to be main
tained. The soils are--

Crockett soils, 2 to 5 percent slopes, eroded. 
Wilson clay loam, 1 to 3 percent slopes, eroded. 

Crops that do not require large amounts of lime are 
suited to these soils. Yields of cotton, grain sorghum, 
and small grains are fair. Vetch and peas are suitable 
legumes. These soils are too droughty to produce good 
yields of corn and other row crops. 

The main needs of these soils are practices that con
trol erosion and add organic matter to improve tilth. 
Areas in row crops require terracing and contour tillage. 
Growing close-growing crops half of the time helps con
trol erosion on terraced fields. On fields not terraced, 
close-growing crops should be grown continuously. 
Leaving all crop residue in the surface layer helps to 
control erosion and to prevent crusting, and using sod 
crops in the cropping system helps to prevent a plowpan 
from forming. 

Pasture grasses suitable for these soils are King Ranch 
bluestem, Caucasian bluestem, johnsongrass, and bermu
dagrass. Legumes suitable for pasture are sweetclover, 
buttonclover, and vetch. Suitable for supplemental pas
ture are sourgrass, sudangrass, sorghum almum, and 
small grains. All kinds of pasture should receive large 
amounts of nitrogen and phosphate fertilizers. 

CAPABILITY UNIT IVe-3 

In capability unit IVe-3 are shallow to moderately deep, 
gently sloping to moderately sloping clays. Runoff is 
rapid when these soils are wet, but the soils take in water 
readily through cracks in their surface when they are dry. 
These soils have a very slowly permeable subsoil that 
grades abruptly to clayey marl or shale. The risk of ero
sion is severe, and small gullies and thin spots are com
mon. These soils crust readily. They are wet and cold 
in rainy periods and are droughty in dry periods. When 
they dry after rains, they crack so severely that plant 
rOOlS are damaged. The soils are-

Ellis and Houston clays, 3 to 5 percent slopes, eroded. 
Houston clay, 5 to 8 percent slopes, eroded. 

Crops that are somewhat tolerant of drought are suited 
to these soils, but yields of row crops are low. These 
soils are best suited to small grains, sweetclover, and 
other cool-season crops that mature before hot summer 
weather. 

The main needs of these soils are practices that con
trol erosion and add organic matter to improve tilth. To 
control erosion, terraces and contour tillage are needed, 
and the terraces should be kept in close-growing crops 
about half of the time. Close-growing crops grown con
tinuously are required on fields not terraced. All crop 
residue should be left in the surface layer. A sod crop 
in the croppjng system helps to prevent a surface crust 

and a plowplan from forming. These soils have a nar
row range of moisture content in which they can be tilled 
without damage to tilth, and they should be plowed only 
when in that range. All kinds of pasture require large 
additions of nitrogen and phosphate fertilizers at plant
ing. A regular application of nitrogen during the grow
ing season IS beneficial. 

CAPABILITY UNIT IVs-l 

In capability unit IVs-l are very shallow to shallow, 
friable soils that are gently sloping to moderately slop
ing. These soils are commonly underlain by chalk bed
rock or chalky marl at a depth of 6 to 26 inches. They 
have a thin root zone and are droughty. They produce 
a fair yield of cool-season plants that mature before the 
dry, hot summer months. The soils ar,e-

Brackett and Austin soils, 2 to 5 percent slopes, eroded. 
Eddy gravelly clay loam, 1 to 3 percent slopes. 

The Brackett and Austin soils 'are thicker than the Eddy 
soil, and they are somewhat more droughty because of 
the high content of lime in the surface layer. Crops 
that tolerate a thin root zone and droughtiness are smt
able for the soils in this unit. Yields of small grains 
and sweet clover are fair, but these soils are too droughty 
to produce profitable yields of row crops. In thillner 
areas the chalk bedrock crops out. 

The main need of these soils is additional organic mat
ter to help control erosion and to increase fertility. 
These soils should haye continuous cover of close-grow
ing plants. All crop residue should be left in the surface 
layer. 

Pasture grasses suited to these soils are bermudagrass, 
King Ranch bluest em, Caucasian bluestem, and johnson
grass. Also suitable for pasture are sweetclover and 
other legumes. Suitable for supplemental pasture are 
sudangrass, sorghum almum, small grains, and sour
grass. All kinds of pasture should receive large amounts 
of nitrogen and phosphate fertilizers at planting and a 
regular application of nitrogen during the growing 
season. 

CAPABILITY UNIT Vw-l 

In capability unit Vw-l are deep, nearly level, fre
quently flooded soils on the flood plain of streams. These 
soils are not suited to cultivation, but they are fertile and 
produce high yields of pasture. They have slow surface 
drainage and a slowly permeable to moderately permeable 
subsoil. The soils are-

Frio silty clay, frequently flooded. 
Trinity clay, frequently flooded. 

The main need of these soils is a permanent cover of 
plants that tolerate wetness. The less frequently flooded 
areas produce good yields of forage. 

Bermudagrass, fescue, johnsongrass, and dallisgrass 
are suitable for pasture. Suitable legumes are button
clover, sweetclover, alfalfa, and vetch. Alfalfa should 
be planted only on the better drained fields. Suitable 
for supplemental pasture is perennial ryegrass mixed 
with a legume. Because these soils are low in phos
phorus, fields planted to legumes should receive phosphate 
fertilizer. Also needed is a regular application of nitro
gen during the growing season. 
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CAPABILITY UNIT VIe-l 

Elli and Houston days, 5 t.o 12 percent slopes, se
verely eroded, are the only soils in capability unit VIe-1. 
These soil are sloping to strongly sloping sha]y clays 
that are severely eroded and shallow. Runoff is rapid; 
the sub::,oil is very lowly permeable. Erosion has re
moved the original surface layer and has exposed the 
subsoil and parent material in many places. Uncrossable 
gullies are common. The risk of erosion is very severe, 
and productivity has been reduced by the loss of surface 
soil. 

The main need of these soils is a plant covel' t.o con
trol erosion. Grasses tolerant of droughtiness are suit
able. Yields of King Ranch bluest em and native grasses 
are fair. Buttonclover and sweetc]over are suitable 
legumes. 

These soils are low in nitrogen and phosphorus. Pas
ture responds well when about 50 pounds of nitrogen and 
60 pounds of phosphate per acre are added at planting time 
and nitrogen is applierl regularly during the growing 
eason. Because a height of about 6 inches is needed 

to keep pa ture plants vigorous, stocking should be 
controlled to prevent grazing below that height. 

CAPABILITY UNIT VIe-2 

In capability unit YIe-2 are moderately deep, sloping 
to strongly sloping, calcareous clays. Runoff is rapid, 
and the subsoil is slowly permeable. Erosion ha re
moved most of the original surface layer and has exposed 
the parent material in many places. Uncross!lble gullies 
are eommon. The risk of erosion is severe, and produc
tivity has been reduced by the loss of surface soil. The 
soils are-

Houston-Sumter complex, 5 to 8 percent slopes, severely 
eroded. 

Sumter clay, 5 to 12 percent slopes, severely eroded. 

The main need of these soils is a plant cover to control 
erosion. Grasses tolerant of droughtiness are suitable. 
These soils J?roduce a fair yield of King Ranch bluestem 
and of natIve grasses. Suitable legumes are button
clover and sweetclover. 

These soils are low in nitrogen and phosphorus. Pas
ture responds well when about 50 pounds of nitrogen and 
60 pounds of phosphate per acre are added at planting 
time and nitrogen is applied regularly during the grow
ing season. Because a height of about 6 inches is needed 
to keep pasture plants vigorous, stocking should be con
trolled to prevent grazing below that height. 

CAP ABILITY UNIT VIe-3 

Eddy soils, 3 to 8 percent slopes, eroded, are the only 
soils in capability unit VIe-3. These soils are very shal
low, sloping gravelly clay loams. Runoff is medium to 
rapid. The subsoil is moderately permeable and is un
derlain by chalk bedrock. The risk of erosion is severe, 
and gullies are common. These soils are somewhat 
droughty. 

The main need of these soils is a plant cover to control 
erosion. Grasses tolerant of droughtiness are suitable. 
These soils produ~e fair yields of King Ranch bluest em 
and native grasses. Buttonclover and sweetclover are 
suitable legumes. 

These soils are low in nitrogen and phosph?rus. Pas
ture responds well when about 50 pounds of mtrogen ~nd 
60 pounds of phosphate 1?er acre are adde~ at plantmg 
time and nitrogen IS appl;led reo'ularly d~rmg t~e grow
ing season. Because a h~Ight of about. 6 mches IS needed 
to keep pasture plants vIgorous, stockmg should be con
trolled to prevent grazing below that heIght. 

CAPABILITY UNIT VIe-4 

Capability unit VIe-4. consis.ts of n~oderately de~p, 
sloping to strongly slopmg, fnable soIls. These SOlIs 
have medium or rapid runoff and a moderately per~e
able subsoil. The risk of erosion is severe, and gullIes 
fire common. These soils are droughty, and they are 
best suited to cool-season plants or native grasses. The 
soils are-

Broken a lluvial land. 
Lamar clay loam, 5 to 12 percent slopes, eroded. 
Lewisville soils, 5 to 8 percent slopes, severely eroded. 

The main need of these soils is a plant cover to control 
erosion. Suitable grasses are Kino' Ranch bluestem, 
bermudagrass, and native grasses. S'uitable legumes are 
buttonclover, sweetclover, and vetch. 

These soils are low in nitrogen and phosphorus. Pas
tures respond well if they are fertilized at planting time 
with nitrogen and phosphate and nitrogen is applied 
regularly during the growing season. 

CAPABILITY UNIT VIe-5 

In capability unit VIe-5 are deep, sloping to strongly · 
sloping soils that crust and have a clayey subsoil. Ero
sion has removed the surface layer and in places has 
exposed the parent material. Further erosion is likely. 
The subsoil IS slowly permeable to very slowly perme
able. The soils are medium acid. Good management, 
including selection of suitable plants, is needed to main
tain a vegetative cover. These soils are-

Bates-Lamar complex, 5 to 12 percent slopes, eroded. 
Crockett soils, 3 to 8 percent slopes, severely eroded. 

Plants tolerant of medium acid soil can be grown on 
these soils. Suitable pasture grasses are bermudagrass, 
King Ranch bluestem, 10vegTass, and mixed native 
grasses. Peas and vetch are suitable legumes. 

These soils are low in nitrogen and phosphorus, and the 
surface layer does not contain enough hme for sweet
clov~~. Pasture responds well.if ni~rogen and phosphate 
fertIhzers are. added at p]~ntmg tIme and are applied 
regularly durmg the growmg season. Adding lime in
creases the quality of forage. 

CAPABILITY UNIT VIIe-l 

. Eddy ~<?ils, 8.to 20 percent slopes, are the only soils 
ill capablhty Ul1lt yrre-1. These soils are very shallow 
and strongly ~lopmg to moderately steep. They are 
gravelly and are underlain by ('halk bedrock at a depth 
of 6 to 15 incl~es. They contain na~row ?~alky ledges. 
In places erOSIOn has removed theIr ongmal surface 
layer and ~as exposed the bedrock. Slopes are too steep 
and the SOlIs a!,e too shallow for cultivation. In most 
p~ace:' these SOlIs are wooded. They are best suited to 
wIldh~e but can be ~sed for pasture of native grasses. 

Natlve plants are SUIted to these soils. Stocking should 
be controlled to prevent grazing the grasses below a 
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height of 6 inches because that height is needed to keep 
them vigorous. Pasture is improved by removing mes
quite and other undesirable woody plants. Grazing 
should be controlled so that a good growth of native 
plants is maintained. 

CAPABILITY UNIT VIIe-2 

In capability unit VIIe-2 are miscellaneous land types 
consisting of severely gullied soils and areas where 
gravel has been dug for use within the county. The land 
types within this unit are-

Gullied land. 
Gravel pits. 

. These land types are best suited to wildlife habitats. 
They should be fenced to proted them from grazing,and 
eroded areas should be seeded. A firebreak of seyeral 
furrows can be plowed around these areas to protect 
them. 

Managing soils for hay and tame pasture 

Management of pasture is important in Ellis County. 
Because interest in cattle production has increa, ed, 
several hunch'ed acres have been converted from crops 
to pasture. Conversion is mainly to warm-season grasses 
and cool-season legumes. 

Both common and Coastal bermudagrass are used on 
deep soils; King Ranch and Oaucasian bluestems are used 
on the shallow whiterock soils. Several other grasses 
are used in trials in the county. The most widely used 
legumes are hairy vetch and buttonclover. These are 
commonly overseeded in an established, low-yielding 
pasture of bermudagrass. 

A well-managed pasture of bermudagrass produces 
about four times as much usable forage as the native 
grasses. The main management practices needed are 
fertilizing, controlling weeds, and controlling grazing. 
Fertilizers should be applied according to crop needs, as 
determined by soil tests. The pasture can be mowed 
when necessary to control weeds. Mowing generally is 
not needed if the pasture is well established and well 
managed, because the grasses crowd out the weeds in 
well-managed pasture. Pasture should not be grazed 
below the height that has been proved best for the kind 
of pasture. ..t\mple covel' should be left during winter 
to prevent erosion and to protect the grass roots. This 
cover prevents winterkilling and provides rapid growth 
in the spring. Compaction of the soil by trampling is 
reduced if the pasture is not overgrazed and if suffiCIent 
forage is left on the soil. 

The amount of beef produced on a farm is determined 
mainly by the amount of forage the farm can produce. 
The forage in pasture can be increased by fertilizin~, by 
plant.ing winter legumes, by controlling weeds, and by 
controllmg grazing. Temporary pasture is often used 
to supplement permanent pasture and to supply green 
iorage in winter. Sudangrass and johnsongrass make 
good supplemental pasture in summer, and small grains 
are good for wint.er grazing. 

Each pasture should have its own water, which a well 
or a pond can upply. Two or more pastures can be sup
plied from a pond or a well on a fence line. 

A well-managed pasture generally has one main grass, 
is amply supplied with water, and is free of weeds. It 

is stocked according to the amount of forage available 
and is grazed only to a height that permits plants to 
remain vigorous. 

The management of meadows for hay is important in 
Ellis county. The meadows are mainly in native grasses. 
Hay cut from these meadows is fed mostly to cattle. The 
yields of hay range from about o.!) ton l)er acre to about 
2 tons. The yields ,"ary with the kinds of soil, the kinds of 
grass in the meadow. and the mltnagement. 

Native grasses used in meadows are Indiangrass, big 
bluestem, little bluestem, s\Yitchgrass, side-oats ~Tama, 
and dropseed. ~\'lso suitable in the mea.dows are ~oastal 
bermudagrass, King Ranch bluestem, jolmsongrac:s, and 
other tame grasses. 

To produce satisfactory yielcls, a meadovy must be man
aged well, for mana.gement of a meadow is just as im
portant as management of cropland, pasture, or range. 
The practi ees used in managing meadows are about the 
same as those used in managing pasture. 

Meadows should be cut at a height that has been proyed 
best for the grasses used. Grasses that form sod can be 
mowed lower than the tall native grasses. Mowing too 
low or too often damages the meadow the same as over
grazing damages a pasture. ~I0'wing at the appropriate 
height, however, leave residue t.hat is returned to the 
soil and helps to keep the soil productive. TIllS residue 
mul ches the suriaee of the soil and protects it. :l\fowing 
'when the soil is wet may pack the surface soil and cause 
erosion and poor plant growth. 'i\.Teeds can be con
trolled in meadows by mowing or by spraying with chemi
cals. vVeed control i essential in est.ablishing new 
meadows. 

If meado,,"s are seriously damaged by drought, by fire, 
or by poor management, they should not be cut but 
should be allowed to grow all season. Then the grasses 
reestablish a strong root system and become vigorous. 
vYeakened grasses are easily winterkilled, and the 
meadow is then easily inv·aded by weeds. 

Commercial fertilizer improves meadows of bermuda
grass, johnsongrass, King Ranch bluestem, and other 
tame grasses. ,VeIl-established nat.ive grasses gener
ally can be kept vigorous by good management that 
does not include fertilizing. Meadows can be estab
lished on all soils in the county except some of the steeper 
ones. 

Meadows are best suited to deep, fertile soils. Man
agement is easiest if the surface is smooth. If the soils 
are eroded or are low in organic matter, legumes should 
be grown on them 1 0'1' more years before esta.blishing 
a meadow. Meadow can be established easily on soils 
that are in good tilth and are free of weeds. 

Managing Soils for Range 
The purpose of this subsection is to furnish guides to 

help ranchers manage rangeland profitably. The soils 
of the county are gl'onl?ed mto range sites that produce 
significantly different kmds or amount.s of natiye plants. 

About 50,000 acres of rangeland in Ellis County is used 
to produce native plants. These areas are not " ell suited 
to tame pasture. They fire I11fiin]y in the rougher parts 
of the county "here seedino., fertilizing, and mowing pfiS
ture aTe impractical. The soil. are shallow, teep, 
eroded, wooded, 01' flooded, or they have a combination 
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of these limiting characteristics. Range is grazing land 
that, without cultural practices, is used to grow native 
plants. Range, however, is mn,naged, and under good 
management livestock can be produced economically. 

Range sites and condition classes 
A range site is a kind of rangeland that has a different 

potential for growing native forage plants than have other 
kinds of rangeland. It is a land area with a distinct com
bination of soils, topogra:phy, drainage, and climate. Be
cause of these characterIstics, the soils in a range site 
produce a definite combination of plants in fairly uniform 
amounts. The plants that originally grew on the site are 
generally the most productive combination of native 
plants that can grow there. This combination of plants 
IS called the climax vegetation. 

Climax vegetation consists mainly of two classes of 
plants, decreasers and increasers. Li vestock prefer to 
graze decreasers, and the decreasers are first to be elimi
nated when a range is overgrazed. Increasers are 
second-choice plants and withstand grazing better. They 
increase and replace the decreasers. If overgrazing 
continues for prolonged periods, the increasers are de
stroyed and are replaced by invaders. Invn,ders are 
plants that did not occur in the ori~inal vegetation or 
occurred in small quantities. They become esiablisIied 
after climax vegetatlon has been reduced by grazing. 

N ati ve range grasses respond to good management in 
the same ways as other crops. To get the most from 
rangeland requires (1) selecting livestock best suited to 
grazing the range, (2) limiting the number of livestock 
and the time the range is grazed, and (3) controlling 
the distribution of grazing animals. The rangeland in 
Ellis County is grazed mainly by cattle. The number 
grazed can be determined by the length of time the range 
will be grazed and the amount of forage available. The 
forage available depends on the condition of the range. 

Four range condition classes are used to indicate the 
kinds and amount of plants growing on the range in 
relation to the kinds and amount that grew on it origi
nally. A range is in excellent condition if 76 to 100 per
cent of its vegetation is the kind that grew on it origi
nally. Condition is good if the percentage is 51 to 75; 
it is fair if the percentage is 26 to 50; and it is poor if 
the percentage is 0 to 25. In oyergrazed areas the cli
max vegetation is replaced by less desirable plants, and 
the condition is poor. 

The condition of the range affects the kinds and 
amounts of grasses a range SIte produces and the best 
time for grazing the site. If the range is in poor or fair 
condition, resting it during spring and summer permits 
the better grasses to spread by underground stems and 
by seeding. If the range is in good or excellent condi
tion, occasional resting helps maintain a vigorous growth. 

Technicians of the Soil Conservation Service are avail
able to assist with problems of range management. 
Among these problems are selecting suitable grasses and 
seeding rates; stocking at appropriate rates; grazing at 
proper times; distributing salt and minerals; establish
ing water facilities; and controlling weeds and brush. 

Range sites in Ellis County 
Described in the following pages are the range sites 

in the county. The soils in each range site are described 

generally, and the important grasses of the climax vege
tation are named. 

ROLLING BLACKLAND RANGE SITE 

This range site consist~ of deep, ,nearly level or gently 
sloping soils. These SOlIs are slIghtly to moderately 
eroded and are dominantly calcareous clays. Because 
most of them crack severely ~hen .they dry, ~he water 
intake is increased. Runoff IS faIrly slow m grass
covered 'areas, and the nearly ~evel area~ are pon~ed. 
These soils ha.ve a moderate to 11lgh capaCIty for stOrl,ng 
moisture, and they are productive: Many narrow strIps 
along streams are "woded. The SOlIs are-

Austin silty clay, 1 to 3 percent slopes (AuB). 
Austin silty clay, 3 to 5 pe'rcent slopes, eroded (AuC2). 
Austin silty clay, 5 to 8 percent slop<'s, eroded(AuD2). 
Broken alluvial land (Br). 
Houston clay, 1 to 3 percent slopes (HcB). 
Houston clay, 3 to 5 pe'rcent slopes, eroded (HcC2). 
Houston clay, 5 to 8 percent slopes, eroded (HcD2). 
Houston Black clay, 0 to 1 percent slopes (HaA). 
Houston Blacl{ clay, 1 to 3 percent slopes (HoB). 
Houston Black clay, terrace, 0 to 1 percent slopes (HbA). 
Houston Black clay, terrace, 1 to 3 percent slopes (HbB). 
Hunt clay, 0 to 1 percent slopes (HuA). 
Hunt clay, 1 to 3 percent slopes (HuB). 
,Lamar clay loam, 2 to 5 percent slopes, eroded (LaC2). 
Lamar clay loam, 5 to 12 percent slopes, eroded (LaE2). 
Lewisville association, 1 to 3 percent slopes (LwB). 
Lewisville association, 3 to 5 percent slopes, eroded (LwC2). 
Lewisville association, 5 to 8 percent slopes, eroded (LwD2). 
Lewisville silty clay, 0 to 1 percent slopes (LeA). 
Lewisville silty clay, 1 to 3 percent slopes (LeB). 
Lewisville silty clay, 3 to 5 percent slopes, eroded (LeC2). 
Lewisville silty clay, 5 to 8 percent slopes, eroded (LeD2). 

The important grasses in the climax vegetation are big 
bluestem, little bluestem, Indiangrass, switchgrass, Vir
ginia wild-rye, side-oats grama, meadow dropseed, silver 
bluestem, and Texas wintergrass (1~). These grasses 
and climax forbs make up about 75 percent of the vege
tation on this site. Generally, in the eroded or hea Vlly 
grazed a~eas, there are side-oats grama, silver bluestem, 
Texas wmtergrass, buffalograss, and similar grasses. 

Yields va~y according to range condition and the way 
the range IS ~anaged. In a~. average year, well
managed range m excellent condltlon produces an esti
mated 13,000 pounds of herbage per acre; in good con
dition, 9,000 pounds; in fair condition, 6,000 pounds' and 
in ,poor condition, 4,000 pounds. ' 

GULLIED BLACKLAND RANGE SITE 

This. range sit~ is made up of deep and moderately 
deep SOlIs. Dommant slopes are 3 to 10 percent. Erosion 
has removed the original surface layer from about 50 
percent of the area and has cut uncrossable gullies in 
n;any of the more eroded places. In .this. site are clays, 
sll.ty clays, and clay loams tha~ are hIgh m lime. These 
SOlIs produce range plants of h~gh ~u~lity, but they have 
been eroded so much that theIr orlgmal productiveness 
has been reduced about 40 percent. The soils are-

Gullied land (GI). 
Lewisville soils, 5 to 8 percent slopes, severely eroded (LsD3). 
Sumter clay, 5 to 12 percent slopes, severely eroded (SuE3). ' 
Houston-Sumter complex, 5 to 8 percent slopes severely e d d 

(HsD3). ' ro e 

. The dominant ~asses in the climax vegetation are 
lIttle bluestem, Indlangrass, big bluestem, tall drop seed, 
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meado.w dro.Pseed, side-,o.ats grama, and silver bluestem. 
Yields vary acco.rding to. range co.nditio.n and the way 

the range is managed. In an average year, well
managed range in excellent co.nditio.n pro.duces an esti
mated 9,000 Po.lmds o.f herbage per acre; in go.o.d co.ndi
tio.n, 1,000 Po.lmds; in fair conditio.n, 4,500 Po.unds; and in 
Po.o.r co.nditio.n, 3,000 Po.unds. 

GRAYLAND RANGE SITE 

This range site is made up o.f So.ils that have a dense, 
clay subso.il. Slo.pes are do.minantly 1 to. 6 percent. 
Ero.sio.n has remo.ved the o.riginal surface So.il fro.m abo.ut 
50 percent o.f the area. The surface layer o.f these So.ils 
seals readily. Because water stands in flat areas o.nly 
fo.r sho.rt perio.ds and runs o.ff o.f slo.pes rapidly, rainfall 
is no.t very effective and the So.ils are dro.ughty. Co.nse
quently, intensive management is needed to. reestablish 
the climax -regetatio.n. The So.ils o.n this site are-

Bates fine sandy loam, 3 to 5 percent slopes, eroded (BaC2). 
Bates-Lamar complex, 5 to 12 percent slopes, eroded (BcE2). 
Burleson clay, 0 to 1 percent slopes (BuA). 
Burleson clay, 1 to 3 percent slopes (BuB). 
Burleson clay, depressional (By). 
Burleson clay, terrace, 0 to 1 percent slopes (BIA). 
Burleson clay, terrace, 1 to 3 percent slopes (BIB). 
Crockett soils, 2 to 5 percent slopes, eroded (CrC2). 
Crockett soils, 3 to 8 percent slopes, severely eroded (CrD3). 
Dougherty and Stidham loamy fine sands, 0 to 3 percent slopes 

(DsB). 
Payne clay loam, 0 to 2 percent slopes (PcA). 
Payne and Norge soils, 1 to 3 percent slopes (PnB). 
Pratt loamy fine sand, terrace, 0 to 3 percent slopes (PrA). 
Wilson clay loam, 0 to 1 percent slopes (WsA). 
Wilson clay loam, 1 to 3 percent slopes (WsB). 
Wilson clay loam, 1 to 3 percent slopes, eroded (WsB2). 
Wilson clay loam, terrace, 0 to 1 percent slopes (WIA). 
Wilson clay loam, terrace, 1 to 3 percent slopes (WIB). 
Wilson fine sandy loam, 0 to 1 percent slopes (WfA). 
Wilson fine sandy loam, 1 to 3 percent slopes (WfB). 

The impo.rtant grasses in the climax vegetatio.n are 
little bluestem, Indiangrass, big bluestem, side-oats 
grama, Caro.lina jo.int-tail, meado.w dro.Pseed, silver blue
stem, and Texas ,;vintergrass. 

Yields vary acco.rding to. range co.nditio.n and the way 
the range is managed. In an ayerage year, well
managed range in excellent co.nditio.n pro.duces an esti
mated 4,500 Po.unds o.f herbage per acre; in go.od co.ndi
tion, 3,800 Po.unds; in fair co.ndition, 3,000 pounds; and in 
poor conditio.n, 2,500 pounds. 

CHALKY RIDGE RANGE SITE 

This range sit.e is made up of very shallow and shallow 
clays and clay loams that are high in lime. Slo.pes are 
do.minantly 2 to 12 percent. Erosion has removed the 
original surface soil fro.m about 50 percent of the area. 
Because these soils are shallow and eroded, t.hey can 
produce o.nly a small amount of usable forage. The soils 
are-

Brackett and Austin soils, 2 to 5 percent slopes, eroded (BkC2). 
Eddy grayclly clay loam, 1 to 3 percent slopes (EcB). 
Eddy soils, 3 to 8 percent slopeR, eroded (EdD2). 
Eddy soils, 8 to 20 percent slopes (Ed F). 
Stephen silty clay, 1 to 3 percent slopes (SIB). 
Stepheu-Eddy complex, 1 to 3 percent slopes, eroded (SeB2). 
Stephen-Eddy complex, 3 to 5 percent slopes, eroded (SeC2). 

The do.minant climax grasses on this site are little 
bluest-em, side-oats gl'ama, t~ll dl'opseccl, slim tridens, 
silver blue5tem, and low-gl'owmg pamcums. 

691- 266- 64--4 

Yields vary according to. range co.ndition and the way 
the range is managed. In an a,yerage year, well-man
aged range in excellent conditio.n pro.duces an e timated 
3,600 Po.unds o.f herbage per acre; in good conditio.n, 3,000 
pounds; in fair conditio.n, 2,500 pounds; and in poor 
condition, 2,000 pounds. 

SRALY RARDLAND RANGE SITE 
This range site is made up of shallow to deep, dense, 

shaly clays. Slo.pes are do.minantly 2 to 10 percent. 
Erosion has removed the original surface So.il from most 
o.f the area and has cut many uncro.ssable gullies. Crust
ing is common, and fertility and the o.rganic-matter con
tent are Io.w. ",Vater mo.ves thro.ugh these P0i ls slowly, 
and aeration is poo.r. Because of these characteristics. 
revegetatio.n is difficult. Intensive management is re
quired to reestablish plants and to keep these So.ils pro.
ductive. The soils are-

Ellis and Houston clays, 3 to 5 percent slopes, eroded (EhC2). 
Ellis and Houston clays, 5 to 12 percent slopes, severely eroded 

(EhE3). 
Houston and Ellis clays, 1 to 3 percent slopes (HmB). 

Dominant plants in the climax vegetation are little 
bluestem, Indiangrass, side-oats grama, vine-mesquite, 
low-growing panicul1ls, silver bluestem, plains lovegrass, 
Texas wintergrass, and fo.rbs. 

Yields vary according to range co.ndition and the way 
the range is managed. In an average year, well-man
aged range in excellent conditivn produces 7,600 pounds 
of herbage per acre: in go.o.d condition, 6,400 pounds; in 
fair conditio.n, 4:,200 pOlmds; and in poor condItion, 3,000 
Po.unds. 

Bo.TTo.MLAND RANGE SITE 
This range site is made up of deep clays, silty clays, 

and loam that washed from blackland soils. Slopes in 
most places are less than 1 percent. About one-tlllrd of 
the area is flooded frequently. The water covers ~rasses 
and low woody plants and kills the grasses. Hardwoods 
shade about 90 to. 95 percent of this frequently flooded 
area and hinder growth of warm-season grasses. 0001-
season plants, however, grow well while the hard"woo.ds 
are do.rmant. Consequently, this site is suitable mainly 
fo.r winter grazing. The soils are-

Frio loam (FI). 
Frio silty clay, frequently flooded (Fr). 
Frio silty clay, occasionally flooded (Fs) 
Trinity clay, frequently flooded (Tc). 
Trinity clay, occasionally flooded (To). 
Trinity clay, wet (Tr). 
Trinity clay, loamy substratum (Ts). 

The climax ve~etation consists mainly of hardwo.ods, 
including a few large trees. In open areas, the climax 
vegetatio.n was switch cane, eastern gamagrass, redtop 
panicum, beaked panicum, large sedges, switehgra s, 
vine-n1.esquite, and meadow dropseed. In dense wooded 
areas, t.he dominant unclerstory consi ts of Yirginia wild
rye, sedges, low-growing panlcums, and winter annuals. 
Because flooding and silting decrease the ve~etation on 
these flooded So.ils, more herbage is availaGle in dry 

~ . 
vears . 
• Yields vary according to range co.ndition, the" ay the 
range is managed, and the amount o.f shade. If the 
shade does not exceed 30 percent, in an average year 
well-managed range in excellent condition produces an 
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e tima ted 4,300 pounds of herbage per acre; in good condi
tion, 3,600 pounds; in fair condition, 3,000 pOlmds; and in 
poor condition, 2,000 pounds. 

Managing Soils for Wildlife 
Among the many kinds of wildlife in Ellis County are 

deer, squirrel, rabbit, quail, dove, waterfowl, and fish. 
All game animals are increasing. This increase is a 
result of many farm families moving to town and their 
fields, formerly used for row crops, growing up in grass. 
Grassland is a better habitat for ~ame than cropland. 
Also, many farmsteads that have been abandoned pro
vide cover for wildlife. 

The number of deer in the county has increased from 
about 50 in 19:1:0 to an estimated 2;500 to 3,000 in 1060. 
The deer killed in 1960 numbered 407. In that year deer 
hunters leased about 12,000 acres for approximat.ely 
$13,000. 
~he deer in (he county are in the wooded part of the 

wlnterock area. They are most numerous in the com
munity of Bell Branch. Land use in this area is favora
ble to deer herds because most of the area is used to 
raise livestock. On t.he ridges are mainly Eddy and Ste
phen soils. The rolling pastures in this area have many 
patches of brush that furnish food and cover for deer. 
I~ areas eli seeted by n.arrow, wooded valleys are Austin 
SOlIs and Broken alluvIal land. The larger flood plains 
are wooded in most lJlaces and contain Frio and Trinity 
soils. The cultivatecl fields are mainly Austin, Eddy, and 
Stephen soils and are generally in small grains and feed 
crops. These field!::> are scatterecl throughout the area 
and provide grazing for deer. The combination of soils 
and !heir use ~or woods, pasture, and .cultiv~ted crops 
provJde a varIety of food for deer, mcludmg grass, 
browse, acorns, and field crops. 

Quail are most munerous in the western and south
western parts of the county. The number of quail varies 
from year to year because the weather may be unfavora
ble during the nesting season, because food is sometimes 
scarce, because disease may break out., and because 
cover may not be adequate to prot.ect the quail from their 
natural enemies. However, their number can be in
creased by managing the soils to provide food and cover. 

Crops that provide good food for quail are sesame 
small grains, millet, grain sorghum, corn, sorghum al~ 
mum, and peas. These crops are \videspread throughout 
the county and do well on most of the soils. ' 

Many l1ative plants al 0 supply food for quail during 
much of the year. Among these plants are annual pani
cum and paspalum, sunflower, snow-on-the-mountain, 
rag" eed, and crotonweed. These plante:; are suited to 
most soils in the county. Annual panicum and snow-on
the-monntain do well on the Austin, Eddy, Lamar, Lewis
ville, Stevhen, and other droughty soils. These plants 
ca~l be encouraged in ~bandoned pasture by disking the 
SOlI to help seeds germmate, to control competing plants, 
and to e:,tablish a stand. Crotonweed usually invades 
fieltl after a small g-rain is harvested. It produces a 
seed crop if plowing these fields is delayed until fall. 

.fohn ongra s seed provides food for qnail and is eaten 
in dry year::; when 'ome of the other food is scarce. This 

grass is coml~on throughout the c~:>unty, except where .It 
1 controlled 111 clean-tIlled field~, 1ll wooded areas, or m 
pastures of native grass. 

Sorghum almum produces ~ large 3:moUl~t of seed and 
usually a dense growth of fohage, WhICh gIves goo~ pr?
tection to quail. It grows adequately on most SOlIs 1ll 

the count.y, but it grows best on Houston Black clay and 
other fertile soils. After 3 or 4 years, sorghum al.mum 
t.hins out in many places al'!-d the ~mount ot cover IS re
duced, but the thin stands stIll prOVIde much food. . 

In Ellis County dove is hunted more than IS any 
ot.her game. If feed is provided, dov~s are encouraged 
to stay in an area. They are espeClall:y at~racted to 
fields in which sesame is grown. Sesame IS sUlted to all 
soils in the county that are smooth enough to be plowed 
and seeded. Odd areas, field borders, and other small 
plantino.s of food crops help to keep the birds in the area. 
Doves ;enerally eat about the same kind of seeds as quail. 

,Yater is also needed to hold doves in an area. These 
birds like to drink after they eat and before they fly to 
the \voods to roost. They prefer a stream, a farm pond, 
or other fairly clean area where they can light at the 
edge and drink. A field that contains adequate food and 
water and is close to a wooded are[\, is ideal for doves. 
Feeding areas should be provided from fall to sprinp:. 

The county has ample areas of water suitable for 
waterfowl. At present there are approximately 5,500 
farm ponds; 4:9 floodwater retarding lakes that range in 
snrface area from 6 to 208 acres; Lake. , Vaxahachie, 
which has a surface area of about 700 acres; and many 
sma 11 city lakes. Other floodwater retarding lakes are 
scheduled for construction. 

Areas that are flooded intermittently and areas adja
cent to water can be planted as feeding places for water
fo·wl. These areas can be seeded to plants that furnish 
good food for ducks. ~\.mong these plants are corn, 
browntop millet, sweet sorghum, and grain sorghum. 
Areas where the water level can be controlled are best. 
In these areas the water can be lowered, and the crop 
seeded and allowed to grow to maturity. Because ducks 
like to feed under water, the field can be flooded in 
the fall and winter. Thus ducks are encourao'ed to 
stay in the area instead of moving to other feedina °places. 

Some native plants that produce suitable food f~r ducks 
are smartweed, Japanese millet, and duck potato. These 
plants grow on wet soils, mainly near the water's edo'e 
The soils should be flooded to provide a feeding area for 
the ducks. 

Geese use bodies of water for restino' areas and for pro
tection, but they feed mainly on cropland and pastures. 
Th~y eat both the green plant and the seed of small 
grams, vetch, sweetclover, fe cue, and \vintergrowing an
:1Ual weeds. These p~ant commonly grow on mosi soils 
m the cOlmty. Plantmgs close to areas of water help to 
keep geese in the area. 

Bodies o~ ",.ater in Ellis County provide many places 
'~o fish. Flshmg for bass, bream, and channel catfish 
IS popular. Thes~ fish have .been stocked in most of the 
floodwater retardmg lakes, CIty lakes, private lakes, and 
larger fan~l. ponds.. The farm ponds and smaller lakes 
can be fertJ hzed to mcrease production of fish. 
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Engineering Applications Z 

This soil survey report contains information about the 
soils of Ellis County that engineers can use. Special 
emphasis has bee'll placed on engineering properties as 
related to agriculture, particularly those that affect 
structures to control soil erosion and to conserye water. 
Information in this report can be used to-

1. Make preliminary- estimates of the engineering 
properties of sOlIs for use in planning farm 
ponds, irrigation systems, or other structures for 
soil and water cpnservation. 

2. Make studies of soil and land use that ,yill aid 
in the selection and development of indusl ria 1, 
business, residential, and recreational sites. 

3. Make preliminary evaluations of soil and grouml 
, conditions that ,vill aid in selecting locations for 

highways, airports, pipelines, and other engineer
ing structures, and in planning detailed soil in
vestigations of the selected sites. 

4. Lorate probable sources of gravel, sand, t.opsoil, 
and other materials for use in structures. 

5. C?rrel~te perfor~TIance of ene;ineering structu.res 
wIth kmds of SOlI and 1 hus cLevelop mformatlOn 
that will be useful in the design and maintenance 
of the structures. 

6. Determine the suitability of the soils for cross
COlUltry movement of yehicles and construction 
equipment. 

7. Supplement information from other published 
!!laps, reports, and aerial photographs in mak
mg maps and reports that can be used readily 
by engineers. 

8. Develop preliminary estimates for other con
struction purposes in a particular area. 

The interpretations are necessarily generalized. With
out further tests and sampling, the information in this 1'e
port is not adequate for design and constnt.Ction of 
specified engineering works. 

Much of the information in this subsection is in tables 
3, 4, and 5. In table 3 are engineering descriptions of 
each soil in the county and estimates of physical proper
ties significant in engineering. Table 4 is an engineer
ing interpretation of the soils in the county, and table 5 
lists test data of selected soils. 

Some of the terms used by the soil scientist may have 
a special meaning in soil science, and some terms may 
be unfamiliar to the engineer. These terms are defined 
in the Glossary at the back of this report. 

Soils in conservation engineering 
The technician who uses soil in various conservation 

structures needs to know the suitability of each soil for 
those structures. Soil features that affect dikes and 
levees, farm ponds, and terraces and diversions are given 
in table 4, beginning on page 48. A discussion of these 
structures, and of drainage, irrigation, and gully control, 
may be useful. 

2 N. l\oI , F'AUI K, E'ngineering specialist, Soil Conservation Service, 
assisted in writing this section. 

Di7.;es and levee~.-Engineers nee.d to know ifthe binding 
properties and internal friction of the soils are favorable 
for constructing a stable embankment. Soil permeability 
should be known in order to desig11 the embankment so 
that the phreatic surface, or line of saturation, intersects 
the HOlmal ground line within the base of the embankment. 
General knowledge is useful, but a detailed soil analysis 
is needed for most embankments, especially for those more 
than 15 feet high. 

Farm ponds.-The technic.ian needs to know if t.he sides 
ancl bottom of a farm pond will hold water. Soilc; that 
have adequate depth, good binding properties, good in
ternal friction, and low permeability are suitable for 
embankments and for reservoir areas. A stratum of 
porous material in the reservoir area must be sealed 
with a layer of slowly permeable clay or must be treated 
with amendments t.hat seal the permeable stratnm. A 
geneml knowledge of the soil is useful becau::::e this knowl
edge enables one to evaluate a poml site. 

T e1'l'aces.-A soil suitable for terraces shonld contain 
enough binding lllat.erial with low to medium shrink-swell 
potential to prevent washing and to preyent water from 
flowing through a crack in the terrace ridge. The Eddy, 
Pratt, Dougherty, and Stidham soils do not have suffi
cient binding material and are not suitable for terraces. 
The Eddy soils are shallow and consist of less than 8 
inches of gravelly clay loam over limestone. The Pratt, 
Dougherty, and Stidham soils are loamy fine sands and 
are too permeable. 

Wate} ways.-Shallow soils are not suitable for water
ways, because at least 18 inches of soil is needed above 
the contrasting material of rock, chalk, marl, or shale. 
The depth of some soils to contrasting material is given 
in the column "Resenoir area" in table 4. After a 
waterway has been built, it is very difficult to e:-otab
lish perennial ,grasses on shallow soils and to keep the 
grass dense. ;::;eyerely eroded soils require annual ap
plications of a complete fertilizer if they are to maintam 
a well-grassed waterway. 

Drainage.-Engineers need to know the properties of 
underlying materials so that unstable materials in drain
age ditches are not expo ed to the action of running 
water. The soil material should be binding enough that 
the ditchbanks do not erode when ditches are designed 
lor a specified velocity. Soils in Elli County that need 
drainage are generally on the flood plain of lal'gel' streams. 
Such a soil is Trinity clay. Also requiring drainage are a 
few nearly level soi ls with very slow surface run01f. 
Examples of these soils are Burleson clay; Houston Blark 
clay; Houston Black clay, terrace; and "Wilson clay loam, 
terrace. The main need of these soils is ro,,,s thal nm 
to,Yard the lo"er areas or into a prepared ,Yaten, avo 

I rrigation .-vYater is available for irrigation on most 
of the soils on bottom land and can be applied by sprin
kling or by flooding. The border or furrow system of irri
gation is especially well suit.ed to fine-textnred soils that 
crack when they dry. A large amount of 'vater a.pplied 
initially is most desirable 10 fill the crade' before the ">oil 
swells and sea Is the crack..,. Sprinklers can be used to 
irrigate a.ll soils, but they are best suited to the Pratt, 
Dougherty, Stidham, Frio, and other coarser textmecl 
:,oi Is. ",Vater is not a \ a i 1n b Ie fot' i lTigal iOll 0 f sod.., on 
upland':>. 
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TABLE 3.-Description of soils and 

t:lOll" 1 

Austin silty clay, 1 to 3 pel cent blope ___ _ _ 
Austill " ilty clay, 3 to .) percent blopes. 

eroded. 
Austin silty clay, 5 to 8 percent slopt's, 

eroded. 

Bates fine sandy loam, 3 to ,j percent slopes, 
eroded. 

Bates-Lamar comple...:, .) to 12 percE-nt 
slopes, eroded (Bates component). 

Brackett and Austin soils, 2 to 5 percent 
slopes, eroded (Brackett component) 

Depth to contrasting 
materials 

Soil debcription and hydrologiC group 

reet 
4 0 to chalky marL __ {20 to 40 inches of well-drained, strongly calcareous 
35 to chalky marL_ clay from chalky bedrock that contains joints or 

fissures in about 50 percent of the acteage;. cha~k 
3 0 to chalky marL _ _ fragments in some thin soils; g~ay areas rt?h m 

calcium carbonate; surface and mternal dram age 
medium. Hydrologic group A. 

6.0+ to sandstone __ - fine sandy loam underlain by weak, blocky sandy 

{

4 to 12 inches of slightly acid to neutral, well-drained 

clay; parent material is sandy clay that erodes 
6 0 + to sandstone_ - - readily; " 'eakly cemented sandstone at a depth of 

6 to 10 feet in places. Hydrologic group C. 

25 to chalky marL __ 12 to 26 inches of '" ell-drained, strongly calcareous 
silty clay that derived from chalky marl and is rich 
in calcium carbonate ; grade to platy chalky marl; 
medium surface drainage and slow internal drain
age. Hydrologic group B . 

Broken alluyialland __ ___ _____________ 3 to 15 to chalL __ __ About 8 feet of strongly sloping, strongly calcareous, 
well-drained silty clay that grade., to stratified 
gravelly material in places ; underlying material is 
chalk; good surface drainage and medium internal 
drainage. Hydrologic group B. 

Burleson clay, 0 to 1 percent slopes ____ __ _ _ 
Burleson clay, 1 to 3 percent slopes ____ ___ _ 
Burleson clay, depressionaL ____________ _ 

Burleson clay, terrace, 0 to 1 percent slopes __ 

Burleson clay, t errace, 1 to 3 percent slopes __ 

5.0 to marL _______ _ 
5.0 to marL _______ _ 
5 + to sand and 

gra vel. 
7 + to sand and 

grayel. 
8+ to sand and 

gravel. 

4 to 6 feet of noncalcareous, dense, massive clay from 
old alluvium on terraces, on ridgetops, and in de
pressions; nearly level areas somewhat poorly 
drained; depressions ponded in wet periods; 

"about 72 percent of area underlain by water-bear
ing, stratified sand and gravel at a depth of 6 to 
20 feet; surface and internal drainage slow. 
Hydrologic group D . 

Crockett soll ... , 2 to 5 p ercent slopes, eroded_ _ 4.0 to clayey marL_ _ _ 4 to 10 inches of medium acid clay loam or fine sandy 
loam over heavy clay; about 70 percent of area is 
clay loam; solum is less than 4 feet thick in most 
places and grades to clayey marl; slickspots and 
saline areas common; medium to rapid surface 
drainage and very slow internal drainage. 
Hydrologic group D. 

Crockett soils, 3 to 8 p ercent slopes, severely 
eroded. 

Dougherty and Stidham loamy fine sands, 
o to 3 p ercent slopes (Dougherty loamy 
fine sand component). 

Dougherty and Stidham loam) fine ands, 
o t.o 3 p ercent .,lopes (Stidham compo
nent) . 

Eddy gra .... elly clay loam, 1 to 3 percent 
slopes. 

Eddy SOlIs, 3 to 8 percent slopes, eroded __ _ 
Eddy SOils, 8 to 20 p ercent slopes _________ _ 

See footnote at end of table. 

4.0 to clayey marL _ _ 4 to 10 inches of medium acid clay loam or fine sandy 
loam over heavy clay; clay loam in about 70 per
cent of the area; solum less than 4 feet thick in 
most places and grades to clayey marl; slickspots 
and saline areas common; medium to rapid surface 
drainage and very slow internal drainage. 
Hydrologic group D. 

7.0 + to clay ___ - _ - - 6 to 14 inches of loamy fine sand that grades to clay 
loam at about 15 inches; soil occurs on low ter
races and is slightly mounded; rapid surface and 
internal drainage. Hydrologic group B. 

7.0+ to clay________ 15 to 25 inches of loamy sand over sandy clay on low 
terraces; low mounds on surface; rapid internal 
drainage. Hydrologic group B . 

0.8 to chalk ____ - - - - -]2 to 8 inches of gravelly clay loam over chalk bedrock 
that has joints or. fissures in about 50 percent of 

0.8 to chalk_________ area; solum contams as much as 40 p ercent chalk 
1.0 to chalk_________ fragments in places. H ydrologic group C. 

Depth from 
surface in 

typical 
profile 

Inches o to 16 ___ _ 

16 to 42 __ _ _ 

o to 9 ____ _ 

9 to 36 ___ _ 
36 to 60 ___ _ 

o to 30 ___ _ 

o to 60 __ _ 

o to 4 ____ _ 
4 to 12 ___ _ 

12 to 40 ___ _ 
40 to 60 ___ _ 

o to 5 ____ _ 

.) to 38 ___ _ 
38 to 44 __ _ _ 
44 to 70 __ _ _ 

o to 5 ____ _ 
5 to 18 ___ _ 

18 to 34 ___ _ 
34 to 48 ___ _ 

Ot09 ___ _ 
9 to 15 ___ _ 

15 to 36 ___ _ 
36 to 60 ___ _ 

o to 20 ___ _ 
20 to 30 __ _ _ 
30 to 48 __ _ _ 
48 to 60 ___ _ 

o to 6 ____ _ 

6+ ___ ____ _ 
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their estimated physical properties 

Classification Percentage passing sieve-
Available 

P erme- water Reaction Shrink-swell 
No.4 0.10 No. 200 ability capacity (pH) potential 

USDA texture Unified AASHO (4.7 mm.) (2.0 mm.) (0 .074 
mm.) 

Inches per 

Silty clay _______ CH or CL __ A- 7-5 ______ 100 95 85 
Inch 01 sOIl 

7. 8-8. 3 Medium to 1. 0 -2. 0 0.125 
high. 

Silty clay _____ __ CH or CL __ A- 7-6 ______ 100 95 85 1. 0 -2. 0 .125 8. 0-8. 3 Medium to 
high. 

Fine sandy loam_ CL - ML ____ A-4 __ ______ 100 100 75 0.7 -1.5 . 083 6.0-7.2 Low to 
medium. 

Sandy clay ______ CL ________ A-6 _______ 100 100 80 0.7 -1. 5 . 125 4. 8-5. 8 :.\1edium. 
Sandy clay loam_ CL ____ ____ A- 6 ___ _____ 100 100 80 0.7 -1. 5 .10 5.0-6.0 Medium. 

Silty clay __ _____ CH or CL_ A-7-6 ______ 100 80-95 75- 90 0.75-1. 0 .083 8. 0- 8. 3 Medium to 
high. 

Silty clay _______ CL __ ______ A- 6 ________ 100 100 85 1.0 -2 0 .133 8. 0- 8. 3 Medium. 

Clay ___________ CH ________ A-7-6 ______ 100 100 82-97 O. 15-0 5 .146 5. 8- 8. 0 High. 
Clay _____ ______ CH ________ A-7-6 ____ __ 100 100 84-96 O. 25-0. 75 .146 6.0-8.0 High. Clay ___________ CH ________ A-7-6 ______ 100 100 83-94 O. 25-0. 75 .146 6. 0-8. 0 High 
Clay ___ _______ _ CH ________ A-7- 6 ______ 95-100 92-100 83-94 O. 25-0. 75 .146 7. 0-8. 0 High. 

Clay loam and CL ____ ____ A-6 ____ ____ 100 95 85 O. 5 -0. 75 . 104 5. 5- 6. 2 l\IedlUm . 
fine sandy 
loam. 

Clay _____ ______ CH ________ A-7-6 ____ __ 88 88 68 O. 3 -0. 6 . 125 5.0-6.5 Medium . Clay __ _________ CL--CH ____ A-7-6 ______ 94 90 72 O. 3 -0. 6 . 125 5. 0-6. 5 Medium . 
Clay __ ____ _____ CL--CH ____ A-7-6 ______ 94 90 72 O. 3 -0. 6 . 125 6. 0-7.0 Medium . 

Fine sandy loam _ CL-ML ____ A-4 ____ ____ 89 87 54 0.6 -1. 0 .083 5. 5-6. 2 Low. Clay __________ _ CH ________ A-7-6 ______ 89 87 68 O. 3 -0. 6 . 083 6. 0-7. 0 Medium. Clay ______ _____ CH ____ ____ A-7-6 ______ 88 88 72 O. 3 -0. (j .125 7.0- 8.0 Medium. 
Clay ___________ CL--CH ____ A-7-6 ______ 94 90 72 O. 3 -0. 6 .125 7. 5-8. 2 M edium. 

Loamy fine sand_ SM ________ A-2 ____ ____ 100 100 35 2.0-4. 0 .060 5. 8-6. 2 Very low. 
Loam __________ CL or ML __ A-4 ________ 100 100 60 1. 25-2.5 .080 6.2-6.8 Very low. 
Clay loam ______ CH ________ A- 6 ________ 100 100 75 0.5-1.0 .115 6. 0-6. 5 Medium. 
Clay loam ______ CL ________ A-6 __ __ ___ 100 100 75 O. 5 -1. 0 .115 5.8-6.2 Medium. 

Loamy fine sand_ SM ________ A-2 ________ 100 100 35 2. 0 -4 0 . 063 6. 0-6 8 Very low. 
Sandy clay ______ SM or CL __ A- 4 ________ 100 100 50 1.0 -2. 0 .104 5. 8-7. 0 Very low. 
Sandy clay ______ RM or CL __ A- 4 ________ 100 100 50 1.0 -2 0 . 104 6. 0-7. 0 Very low. 
Sandy clay loam_ 8M or CL __ A-4 ______ __ 100 100 50 1.0 -2. 0 .083 6. 5-7. 5 Very low. 

Gravelly clay CL ________ A-6 ____ ____ 90 80 70 1. 0 -2.5 . 125 7. 6-8. 3 Medium. 
loam. 

Challe _________ ----- -- ----- ------------ ---------- - --------- ---------- ------------ -- --- -- -- - ----------
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T ABLE 3.-De~C1·iption Of soils and their 

SOlb l 

ElliS and Houstou clays, 3 to 5 p ercent 
"lopes, eroded (Ellts component). 

Ellis and Houston clays, 5 to 12 percent 
lopes, severely eroded. 

D epth to contra&ting 
materials 

Soil de cription and hydrologic group 

Ffet 
2.5 to shale_ _ ______ {15 to 30 inches of dense, calcareous clay over Eag.le 

Ford shale that is weathered in the upper part ll1 
20 to shale_ ______ __ most places; solum contains gypsum crystals; 

limestone in places 8 to 12 inches thick above shale. 
H ydrologic group D. 

Ftio loam (0 to 1 percent. lopes) __________ 10+ to sand and 1 to 3 feet of loam over coarse material or silty clay; 
in strongly calcareous alluvium on flood plain of 
streams flowing from the blackland prairie; chalk 
bedrock at a depth of 8 to 12 feet in places. Hy
drologic group C. 

gravel. 

Fno silty clay, frequently flooded _ _ _ _ _ _ _ _ _ 10 + to sand and 
gravel. 

{

4 to 6 feet of well-drained, strongly calcareous silty 
clay alluvium on flood plam of streams flowing from 
blackland prairie; stratIfied coarse material at a 
depth of about 4 feet in places; in other places 
chalk bedrock is at a depth of 8 to 12 feet. Hy-

Fno silty clay, occasionally floodcd ________ 10+ to sand and 

Houston clay, 1 to 3 percent .,lope" __ _ 
Houston clay, 3 to 5 percent slopes, erod d_ 
Houston clay, 5 to 8 percent slopes, eroded 

Houston and ElliS clays, 1 to 3 percent 
&lopes. 

Houston Black clay, 0 to 1 percent slopes __ _ 
Houston Black clay, 1 to 3 percent. slopes __ _ 

Houston Black clay, terrace, 0 to 1 percent 
&lopes . 

Houston Black clay, terrace, 1 to 3 percent 
slopes. 

Hunt clay, 0 to ] percent slopes __________ _ 
Hunt clay, 1 to 3 percent slopes _____ _____ _ 

Lamar clay loam. 2 to 5 percent slopes, 
eroded 

Lamar clay loam, 5 to 12 percent slopes, 
erodpd. 

Lewisdlle association, 1 to 3 percent slopes 
(Lewisville component). 

LewiSVille association, 3 to 5 percent &lopes, 
eroded (Lewisville component). 

Le",isville assoCiation, 5 to 8 percent &lopes, 
eroded (Lewisville component). 
Sel' footr:ote at end of table. 

gravel. 

drologic group B. 

4+ to shale________ or clayt>y shale; thinnest soils are most sloping ; 
4+ to &halp ______ _ (3 to 5 feet of heavy calcareous clay oVl'r clayey marl 

4+ to shale _ _ _ _ _ _ _ _ mt>dium to rapid surface drainage and &low internal 
drainage. Hydrologic group D. 

3.5 to shale_ _ _ _ _ _ _ _ _ 15 to 30 mches of dense, mostly calcarpous clay mainly 
over Eagle Ford shale; in places over platy marl ; 
upppr 12 inches of shale weathered; clay and shale 
contain many crystals of gypsum; in places thin 
soils contain limestone 8 to 12 inches thick above 
the &hale; medium to rapid s1\rface drainagp and 
very slow intern'l,j drainage Hydrologic group D. 

.'5 + to chalL_____ _ deep 80ils underlain by marl grad!' to clayey marl~ 

{

4 to 7 feet of heavy calcareous clay over marl, clayey 
shale, or chalk; thinnest soils underlain bv chalk· 

6+ to chalL_______ nea~ly level areas ~oorly drain~d; medium surfac~ 

10 + to saud and 
gravel. 

10+ to sand and 
gravel. 

dram age and slow mternal dramage. Hydrologic 
group D. 

{

4 to 6 feet of calcareous clay in strongly calcareous 
old alluvium; nearly level areas are somewhat 
pOOIly drained in places; about 50 percent of area 
undedain by beds of water-bearing, st.ratified sand 
and gravel at a depth of 10 to 30 feet; slow surface 
and internal drainage. Hydrologic group D. 

6+ to marL__ ______ clayey marl; hard, rounded pebbles about 2 inches 
(

4 to 6 feet of moderately well drained heavy clay over 

6+ to marL________ in diameter in many places; slow surface and intpr-
nal drainage. Hydrologic group D. 

care~>us clay lo~m underlain ?y platy clayey marl; 
4+ to marL __ __ ____ r to 5 feet of rolling to strongly sloping, stronglv cal-

4+ to marL________ medIUm to rapId surface dramage; mt.ernal drain
age medium in clay loam and very slow in platy 
marl. Hydrologic group B. 

5 + to sand and 
gravel. 

5 + to sand and 
gravel. 

5 + to sand and 
gravel. 

}

3 to 5 feet of strongly calcareous, well-drainpd loam 
or sandy clay in old alluvium; gravel at a depth of 
3 to 15 feet suitable for structures' good surface 
drainage but seeps and springs nu~erou , mainly 
along boundary of lower slope. Hydrologic group 
B. 

Depth from 
surface in 

typical 
profile 

Inches 
o to 7 __ 
7 to 10 ___ _ 

10 to 28 ___ _ 

o to 14 ___ _ 

14t032 ___ _ 

32 to 46 __ _ _ 
46 to 60 ___ _ 

o to 8 ____ _ 
8to 12 ___ _ 

12to 60 ___ _ 

o to 9 ____ _ 
9 to 34 __ _ 

34 to 46 ___ _ 

o to 5 ____ _ 
5 to 28 ___ _ 

28 to 36 ___ _ 
36+ ___ ___ _ 

o to 40 ___ _ 
40 to 70 ___ _ 
70 to 80 ___ _ 

o to 60 ___ _ 

o to 7 ____ _ 
7 to 16 ___ _ 

16 to 28 ___ _ 
28 to 60 ___ _ 

o to 16 ___ _ 
16t036 ___ _ 
36 to 62 ___ _ 

o to 8 ____ _ 

8 to 18 ___ _ 
18 to 60 ___ _ 
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estimated physical p1'ope'rties-Continued 

Classification Percentage pas ing ieve--
Available 

Perme- water Reaction Shrink - ~ n· ell 
No.4 No. 10 No. 200 abihty capacIty (pH) pot('ntlJ.1 

USDA t exture Unified AASHO (47 mm.) (2 0 mm.) (0.074 
mm.) 

Inches per 

Clay ___________ CH _____ ___ A-7-5 ______ 
Inch 0/ sOIl 

High. 99-100 97-99 90-96 0 1 -0 6 0 125 7 0- 8 0 
Clay _____ ______ CH _____ ___ A-7-5 ______ 99-100 97-99 90-96 O. 1 -0. 6 · 125 7. 0-8. 0 HIgh to very 

high. 
Clay _____ ______ CH ________ A-7-6 ______ 99-100 97-99 90-96 0.1 -0. 6 · 125 5. 0-7. 5 HIgh to very 

lugh. 

Loam _ -r - - - - - - - CL-ML ____ A-4 or A-6_ 100 100 75 1 25-2 5 . 083 7 8-8. 3 Low to 
medlUm. 

Loam __________ CL-ML ___ A-4 or A-6_ 100 100 75 1 25-2. 5 .083 8. 0-8 3 Low to 
medium. 

Clay loam ____ __ CL ____ ____ A-6 ___ ___ _ 100 100 75 1 25- 2 5 .125 8. 0-8 3 Medium. 
Clay ___________ CH ________ A-7 ______ - 100 100 80 1. 25-2 5 · 167 8. 0-8 3 High. 

Silty clay _______ CH or CL __ A-6 or A-7_ 100 100 80 O. 9 -1 8 . 125 7. 8-8. 3 Mpdium. 
Silty clay _______ CH or CL __ A- 6 or A-7_ 100 100 80 O. 9 - 1 8 · 125 8. 0-6. 3 MedlUm. 
Silty clay ______ _ CH or CL __ A-6 or A-7_ 100 100 80 O. 9 -1. 8 · 125 8. 0-8 3 MedIUm. 

Clay _____ ______ CR ____ ____ A-7-6 ____ __ 100 100 89 0 3 - 0. 7 .158 7.8- 8. 3 High. 
Clay ___________ CH ____ ____ A-7-6 ______ 100 100 89 O. 3 -0 7 · 150 7. 8-8. 3 Very high. 
Clay __ _________ CH __ ______ A-7-6 ______ 80-100 67-99 70-99 O. 3 - 0. 7 .150 7. 8-8. 3 Very high. 

Clay ___________ CH ________ A-7-6 ______ 100 100 89 O. 3 - 0. 7 · ]58 7. 8-8. 3 High. 
Clay __ _________ CH ________ A-7-5 ______ 99-100 97-99 90-96 O. 1 -0. 6 · 125 7. 5-8. 0 High to very 

high. 
Shaly clay ______ CH ___ _____ A-7-6 ______ 99-100 97-99 90-96 O. 1- 0. 6 · 125 7.0-8.0 High. 
Shale ___________ - - -- ----------- - --------- - ---- ----- - ---------- ------------ ---- - --- ------ --

Clay ___________ CH ________ A-7-5 ______ 100 100 93-99 O. 4 -1. 0 .208 7. 8- 8. 2 Very high. 
Clay __________ _ CH ________ A-7-5 ______ 80-100 67-99 60-99 O. 3 -0. 7 .183 7 8-8 3 Very hIgh. 
Clay ___________ CH ________ A-7-5 ______ 80-100 67-99 60-99 O. 3 -0. 7 .167 7. 8- 8 3 V('ry hIgh. 

Clay ___________ CH ________ A-7- 6 ______ 100 100 82 O. 4 - 0 8 . 167 7. 5-8. 2 Very high. 

Clay ___________ CH ________ A- 7- 6 ______ 98 98 85 O. 3 - 0. 7 .208 7. 5-8. 2 Very high. 
Clay _________ __ CH ________ A-7-6 ______ 98 98 85 O. 3 -0. 7 .175 7. 5-8. 2 Very high. 
Clay ___________ CH ________ A-7-6 ______ 98 98 85 0 3 -0. 7 .167 7. 5-8 2 Very high. 
Clay _____ ______ CH ________ A-7-6 ______ 80-100 67-99 70-99 O. 3 - 0. 7 .167 7. 5-8. 2 Very high. 

Clay loam ______ CR or CL _ A-6 or A-7_ 100 100 85 1 0 -2. 0 .117 8 0-8. 3 High. 
Clay loam ______ CH or CL __ A-6 or A-7_ 100 100 85 1 0 -2 0 . 10 8 0- 8. 3 High. 
Clay loam ______ CH _____ ___ A-7 ______ __ 90 60-90 70-90 O. 9 -1. 8 .10 8 0- 8 3 High. 

Loam or clay SC or SM __ A-4 ________ 100 100 50 1.5 -2.5 . 10 8 0-8. 3 Low . 
loam _________ 

Clay loam ______ ML or CL __ A-4 ________ 100 100 60 1. 5 -2.5 .10 S O-S 3 Low. 
Clay ___________ CL ______ __ A-6 or A-I_ 100 100 90 1.5 -2 5 · 10 8 O-~ 3 Low. 
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TABLE 3.-Description of soils and their 

Soils 1 

Lewisville silty clay, 0 to 1 percent slopes __ 

Le\~isville silty clay, 1 to 3 percent slopes __ 

Lewisville silty clay, 3 to 5 percent slopes, 
eroded. 

Lewisville silty clay, 5 to 8 percent slopes, 
eroded. 

Lewisville soils, 5 to S percent slopes, 
severely eroded 

D epth to contrasting 
materials 

Feet 
5 + to sand and 

gravel. 
5 + to sand and 

gravel. 
5 + to sand and 

gravel. 
5 + to sand and 

gravel. 
5 + to sand and 

gravel. 

Payne clay loam, 0 to 2 percent slopes _ _ _ _ _ 7 + to sand alld 
gravel. 

Soil description and hydrologic group 

3 to 5 feet of ,,·ell-dl ained, strongly calcareous silty 
clay in old alluvium; gravel at a depth of 4 ~o 15 
feet; suitable for structures; good surface drama&e 
but seeps and springs numerous. HydrologiC 
group B . 

5 to 15 inches of well-drained clay loam in calcareous 
old alluvium over blocky clay; about 75 percent of 
area underlain by stratified, water-bearing sand 
and gravel at a depth of 5 to 10 feet ; slow to very 
slow surface and internal drainage. Hydrologic 
group D 

Pratt loamy fine sand, terrace, 0 to 3 per
cent slopes. 

12+ ____________ ___ 4 to 12 feet of loamy fine sand over heavy clay on 

Stephen silty clay, 1 to 3 percent slopes __ _ _ 
Stephen-Eddy complex, 3 to 5 percent 

slopes, eroded (Stephen component). 
Stephen-Eddy complex, 1 to 3 percent 

slopes, eroded (Stephen component). 

Sumter clay, 5 to 12 percent slopes, severely 
eroded. 

1.5 to chalk _________ [8 
1.0 to chalk ________ _ 

1.0 to chalk ______ __ _ 

3+ ________________ 3 

terraces; low mounds on surface; subject to blow
ing; rapid internal drainage. Hydrologic group A. 

to 18 inches of well-drained, strongly calcareous 
silty clay over chalk bedrock containing joints or 
fissures in about 50 percent of area; chalk frag
ments in many places; gray soils rich in calcium 
carbonate; chalky rubble parent material ; mod
erately slow surface and internal drainage. 
Hydrologic group B. 

to 5 feet of rolling to strongly sloping, strongly 
calcareous clay over clayey marl or clayey shale; 
rapid surface drainage and slow internal drainage. 
Hydrologic group D . 

Trinity clay, frequently flooded ____ _______ 8+to sand and 8 to 30 feet of calcareous heavy clay on slowly 
drained flood plain; about 70 percent of area 
flooded frequently; slow surface and internal 
drainage. Hydrologic group D. 

gravel. 

Trinity clay, loamy substra1um ___________ 2.5+ to sand and 20 to 40 inches of calcareous heavy clay over loamy 
substratum on flood plains in areas flooded about 
once in 8 to 10 years; slow surface drainage and 
medium internal drainage . Hydrologic group B. 

gravel. 

Trinity clay, occasionally flooded __________ 8+ to sand and 

1
8 to 30 feet of calcareous heavy clay on slowly 

drained flood plains; about 70 percent of area 
flooded occasionally; slow surface and internal 
drainage. Hydrologic group D. 

gravel. 
Trinity clay, wet ________________________ 8+ to sand and 

Wilson clay loam, 0 to 1 percent slopes ____ _ 
Wilson clay loam, 1 to 3 percent slopes ____ _ 
Wilson clay loam, 1 to 3 percent slopes, 

eroded. 

Wilson clay loam, terrace, 0 to percent 
slopes . 

Wilson clay loam, terrace, 1 to 3 percent 
slopes. 

See footnote at end of tall'" 

gravel. 

6+ to marL--------14 to 15 inches of noncalcareous cl.ay loam over dense 
6+ to marL __ __ -__ _ clay; clayey marl parent materIal ; slow to medium 
6+ to marL ____ ---- surface drainage and slow internal drainage. 

Hydrologic group D. 

5+ to sand and 
gravel. 

5 + to sand and 
gravel. 

4 to 15 inches of slightly acid clay loam or fine sandy 
loam over dense clay; nearly level areas somewhat 
poorly drained; parent material is calcareous old 
alluvium; soil underlain at a depth of 5 to 8 feet 
by beds of stratified, water-bearing sand and 
gravel suitable for structures; &Iow surface dramage 
and very slow internal trainage. Hydrologic 
group D. . 

Depth from 
surface in 

typical 
profile 

Inches 

o to 28 ___ _ 
28 to 36 ___ _ 
36 to 52 ___ _ 

o to 6_--- -
6 to 14-- --

14 to 24--- -
24 to 60----

o to 20 ___ _ 
20 to 30 ___ _ 
30 to 60 ___ _ 

o to 20 __ --

o to 6_ 
6 to 24 ___ _ 

24 to 44 ___ _ 

o to 4 ____ _ 
4 to 50 ___ _ 

o to 5 ____ _ 
5 to 12 ___ _ 

12 to 30 ___ _ 
30 to 60 ___ _ 

o to 4 ____ _ 
4 to 50 ___ _ 

o to 12 ___ _ 
12t038 ___ _ 
38 to 70 ___ _ 

o to 5 ____ _ 
5 to 20 ___ _ 

20 to 3o ___ _ 
30 to 40 ___ _ 
40 to 46 ___ _ 
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estimated physical properties-Continued 

Classification Percentage passillg sieve-
Available 

Perme- wat er Reaction Shrink-swell 
o. 4 No. 10 No. 200 ability capacity (pH) potential 

USDA texture Unified AASHO (4.7 mm.) (20 mm.) (0.074 
mm.) 

Inches per 
Inch of SOIl 

Silty clay ____ ___ CL ________ A-6 ________ 100 100 85 1. 0 -2.0 O. 133 8. 0-8. 3 Medium. 
Silty clay __ __ ___ CL ________ A-6 ________ 100 ]00 85 1. 0 -2. 0 .125 8. 0-8. 3 Medium. 
Sandy clay ____ __ ML ________ A-4 ________ 100 98 60 2. 0 -4. 0 .083 8. 0-8. 3 Low. 

Clay loam __ ___ _ CL or CH __ A-6 ______ __ 98 94 50 0.5 -1. 0 .125 6.0-7. 3 Medium. 
Clay loam __ ___ _ CL or CH __ A-7 ________ 98 95 60 O. 4 -0. 7 . 146 6. 0-7. 0 Medium. Clay ______ _____ CH ___ _____ A-7 ________ 99 98 80 O. 4 -0 7 . 146 6. 0-1. 0 Medwm. Clay _______ ___ _ CH __ ______ A-7 ________ 99 98 80 O. 4 -0. 7 .146 5 8-8. 0 Medium to 

high. 

Loamy fine sand_ SM ________ A-2 ______ __ 95 90 35 3. 0 -6. 0 .051:> 5. 5-6. 6 Low. 
Loamy fine sand_ SM ________ A-2 ________ 95 90 35 3. 0 -6. 0 . 05R 5. 5-6. 0 Low. 
Loamy fine sand_ SM ________ A-2 ________ 95 90 35 3. 0 -6. 0 . 058 O. 0-1. 0 Low . 

Silty clay ___ __ __ CH or CL_ A- 6 or A-7_ 85-97 75-94 57-89 1. 0 -2 0 . 125 7. 8- 8. 3 Medium. 

Clay _____ ____ __ CH ________ A-1-6 ___ ___ 100 100 89 0 3 -0 6 · 121) 7. 8- 3 High. 
Clay _____ ____ __ CH __ ______ A-7-6 _____ _ 100 100 89 0.9 -1. 8 .104 7. 8- 8. 3 High. Clay ____ _____ __ CH ___ _____ A-7-6 ____ __ 80-100 67-89 70- 99 0.9 -1. 8 .104 7. 8-8. 3 High. 

CIa y __ ______ ___ CH ________ A-7-5 ______ 100 100 95 0 4 -0. 8 . 208 1. 8-R. 2 High . 
Clay ___ ___ _____ CH __ ______ A-1-6 ____ __ 100 100 95 O. 4 - 0. 8 . 183 1. 8-8. 2 High . 

Clay _______ ____ CH _______ _ A- 7 __ __ ____ 100 100 95 0 5 -1. 0 . 20R 7. 8-8 2 High . Clay ____ ___ __ __ CH __ ______ A-7 ______ __ 90 100 95 0 5 -1. 0 · l R3 7. 8-8. 2 High. 
Sandy clay ______ CL ________ A-4 ____ __ __ 100 90 70 2 o - 3 0 . 125 7. 8-8. 2 l\1edmm. 
Sandy loam _____ SM ________ A- 2 or A- 4_ 85 80 30- 50 3. 0 -5 0 . 083 7. 8-8 2 Medium . 

Clay __ ___ ___ __ _ CH _______ _ A-7-5 __ ____ 100 100 95 O. 4 -0. 8 .208 7. 8-8. 2 High. 
Clay ________ ___ CH ___ _____ A-7-6 ___ ___ 100 100 95 O. 4 -0. 8 .183 7. 8-8. 2 High. 

Clay loam ____ __ CL __ _____ _ A- 6 _____ ___ 100 100 80 O. 5 -0 9 .150 5 6-6 3 Medium. 
Clay __ ______ ___ CH --- --- - A- 7-6 ____ __ 100 100 85 0 2 -0 6 .158 6 0-6 7 High . 
Clay ___ _______ _ CH ______ __ A-7-6 ____ __ 100 100 85 O. 2 -0 6 . 15 7 5-8 2 High . 

Clay loall1 __ ____ CL __ _____ _ A- 6 ____ ____ 86 84 62 0 4 - 0 8 .142 6. 0-7. 5 Medium . 
Clay __________ _ CL ___ _____ A-7 ___ __ __ _ 88 86 68 0 15-0. 6 · ] 50 6. 0-7. 5 Medium t o 

Clay ___________ CH __ ___ ___ 
high . 

A-7_ 88 86 68 O. 15- 0. 6 . 167 6. 0-7. 5 High . 
Clay _____ __ ____ C1L ___ ___ _ A- 7 ____ ____ 90 88 70 O. 15-0 6 · 167 6 0-7. 5 High . Clay __ _______ __ CR --- - - - -

A- 7 ______ __ 94 90 72 O. 15-0. 6 . 167 7. 0- 8. 2 High . 
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TABLE 3.-Descrip&ion 01 soils and their 
- -,--- ---

Depth from 
Soil', 1 Depth to contrac,Ung Soil de Cl ipt.ion and hydrologic group surface in 

material', typical 
profile 

Teet Inches 
-lbon fine 'landy loam, 0 to 1 percent 6+ to marL ________ 14 to 15 inohos of nooo&lo",oo<," fine >ondy loam ov" o to 5 _____ 

"'lope;, dense clay; clayey marl parent matenal; slow to 5 to 10 ___ _ 
:\Tilson fine ~andy loam, 1 to 3 percent 6+ to marL ________ medium sW'face drainage and slov,' internal 10 to 22 ____ 

"lopes, drainage. H)mologic group D. 22 to 32 ____ 
32 to 46 ____ 
46 to 60 ____ 

1 Most soil complexes not listed. Their properties can be determined by referring to the soils in the compleAcs. 

Soil 

Au<;tin silty clay, 1 to 3 percent slopes. 
Au"tin silty clay, 3 to 5 percent slopes, eroded. 
Austin silty clay, 5 to 8 pen'ent slopes, eroded. 

Baies fine sandy loam, 3 to 5 percent <;Iopes, croded. 
Bates-Lamar complex, 5 to 12 percent slopes, eroded. 

Brackett and A ustin SOlIs, 2 to 5 percent slopes, eroded. 

Broken alluvial land. 

Burleson clay, 0 to 1 percent slopes. 
Burleson clay, 1 to 3 percent slopes. 

Burleson clay, depressional. 
Burleson clay, terrace, 0 to 1 percent slopes. 
Burleson clay, terrace, 1 to 3 percent slopcs. 

Crockett soils, 2 to 5 percent slopes, eroded. 
Crockett soils, 3 to 8 percent slope , severely eroded. 

Dougherty and Stidham loamy fine sands, 0 to 3 percent slopes. 

Eddy gravelly clay loam, 1 to 3 percent slopes. 
Eddy soils, 3 to 8 percent slopes, eroded. 
Eddy 'lOlls, 8 to 20 percent slopes. 

Elhs and Hou'lton clay'l, 3 to 5 percent slopes, eroded. 
Ellis and Hou:,ton clays, 5 to 12 percent slopes, severely eroded. 

Frio loam (0 to 1 percent slopes). 

Frio Silty clay, frequently flooded. 
Frio Silty clay, occa"ionally flooded. 

See footnotes at end of table. 

TABLE 4.-Engilneering 

Suitability a'l source of -

Topsoil Sand and gravel 

Good in surface layeL ___ (1) ____ _ 

Good in surface layeL ___ Not suited ________ _____________ _ 

Good in surface layeL _ _ _ (I) _______ _ ___ _____ ____________ _ 

Good __________________ • ot suited _____ ________________ _ 

Poor ___________________ Fair __________________________ _ 

Poor ___________________ Fair __________________________ _ 

Fair in su rface layeL ____ Not suited ___ ______ ______ ___ ___ _ 

Good __________________ Not suited 
----------------------

Poor ___________________ (1)-- - --- _______ ___ __ ___ _____ __ _ 

POOL __________________ Not suited 
------- ---- -----------

Good __________________ Not suited ________________ ___ __ _ 

Good in surface layeL ___ Not suited _____________________ _ 
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estimated physioal properties-Continued 

Classification P ercentage passmg ieve-
Available 

P er me- wa ter 
No. '* No. 10 No. 200 

USDA texture Unified ' AASHO (4.7 mm.) (2.0 mm.) (0.074 
a bihty capacity 

mm.) 

Fine sandy loam_ ML or CL __ A-4 or A-6_ 100 97 

Inches per 
Inch of sOli 

54 o 7 -1. 0 O. 125 
Fine sandy loam_ ML or CL __ A-4 or A-6_ 100 100 68 O. 2 -0. 6 .150 
Clay _____ ______ CH ________ A-7-6 ______ 100 100 68 O. 2 -0. 6 .150 
Clay ___ __ ______ CH ____ ____ A-7-6 ___ __ _ 100 100 70 O. 2 - 0. 6 .150 
Clay _____ _____ _ CH __ ______ A-7-6 ___ ___ 100 100 80 O. 2 -0 6 . 150 
Clay __ _________ CH __ ______ A-7-6 ____ __ 100 100 80 0.3 - 0. 7 . 141 

interpretation of the soils 

Soil features affecting suitability for-

Dikes and level's 

Adequat e strength and stability; 
require wet compaction. 

Well-graded soils ; moderate perme
ahility. 

Adequate strength and stability; 
require wei compaction. 

Adequat e strength and stability ; 
requires wet compaction. 

Poorly graded soils; 2 very slow perme
ability. 

Poorly graded soils; 2 very slow per
meability. 

Adequate strength; substratum very 
slowly permeable. 

F arm ponds 

Reservoir area 

E }"cessive seepage; moderate per
meability. 

Moderat e p ermeability ; cemented 
sandstone at 6 feet or more. 

E'[cessive seepage; moderat e per
meability. 

E}"cessive seepage; moderat e per
meability . 

Embankment;, 

Adequate strength and stability; 
require wet compaction. 

Adequat e strength and st abIlity; 
require wet compaction. 

Adequat e strength and stability; 
require wet compactIOn. 

Adequate strength and otabIli ty; 
requires " et compaction . 

Very slow permeability __ _ _ __ _ _ _ _ _ Poorly graded soils ; very slow per
meability. 

Moderate permeability _ _ _ _ _ _ _ _ _ _ _ Poorly graded soils ; very slow per
meability. 

Good substratum; very slow per
meability. 

Adequate strength and stability ; 
very slowly permeable sub
stratum. 
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React,lOn Shrink-'3well 
(pH) potent ial 

5. 5-6. 5 Medium. 
5. 5-6. 5 M edium. 
5.8-7. 2 High. 
5. 8-7. 2 High . 
7. 5-8. 2 High . 
7. 5-8.2 High. 

Suitabilit y for 
terraces and 

diversions 

Well suited. 

'Well suited . 

Well suited. 

Well suited . 

R apid permeability; low clay con
tent in top 20 to 30 inches. 

High leakage_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Rapid permeability; poorly graded. F airly well suited; soils 
20 to 30 inches thick ; 
clay not sufficient 

Poorly graded soils; 2 chalky graveL _ Chalk bedrock at 12 inches _ _ __ _ _ _ Moder at ely r apid permeability ; 
soils contain chalk fr agments . 

High shrink-swell r atio; crack when 
dry; poorly graded soils. 

Very slow permeabllity ___ ________ Poorly graded ; cr ack when dr y; 
ver y slow permeabIlit y. 

for stability . 

Moderat ely r apid 
permeability; chalk 
bedrock below 1 foot. 

Well suit ed ; crack 
when dr y; ver y slow 
permeabIlit y. 

Itapid permeability __ ___ __ ___ _____ High leakage __ __ ____ ______ ___ __ _ R apid permeabiht y ______ __ ___ __ _ Not needed. 

Moderat e permeability; r equire wet 
compaction. 

Moderate permeability ; stratified 
sand and gravel below 4 feet . 

Adequat e strength and stability; 
r eqUIre wet compaction. 

Not needed ; some 
area;, bub]ect to 
frequent over flow 
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Soil 

Gullied land. 

Houston clay, 1 to 3 percent slopes. 
Houst on clay, 3 to 5 percent slopes, eroded. 
Houst,on clay, 5 to 8 percent slopes, eroded. 

Houston and Ellis clays, 1 to 3 percent slopes. 

Houston Black clay, 0 to 1 p ercent slopes. 
Houston Black clay, 1 to 3 percent slopes. 

Houston Black clay, t errace, 0 to 1 percent slopes. 
Houston Black clay, terrace, 1 to 3 percent slopes. 

Hunt clay, 0 to 1 percent slopes. 
Hunt clay, 1 to 3 percent slopes. 

Lamar clay loam, 2 to 5 percent slopes, eroded . 
Lamar clay loam, 5 to 12 p ercent slopes, eroded. 

Le" isville association, 1 to 3 percent slopes. 
Lewisville association, 3 t o 5 p ercent slopes, eroded. 
Lewisville association, 5 to 8 percent slopes, eroded. 

Lewisville silty clay, 0 to 1 percent slopes. 
Lewisville silty clay, 1 to 3 percent slopes. 
Lewisville sil t} clay, 3 to 5 percent slopes, eroded. 
Lewisville silty clay, 5 to 8 percent slopes, eroded. 
Lewisville soils, 5 to 8 p ercent slopes, severely eroded. 

P ay ne clay loam, 0 to 2 percent slopes. 

Payne and Norge soils, 1 to 3 percent slopes. 

Pratt loamy fine sand, terrace, 0 to 3 percent slopes. 

Stephen silty clay, 1 to 3 percent slopes. 
Stephen-Eddy complex, 1 to 3 percent slopes, eroded. 
Stephen-Eddy complex, 3 to 5 p ercent slopes, eroded. 

Sumter clay, 5 to 12 percent slopes, severely eroded. 

Trinity clay, frequently flooded. 
Trinity clay, loamy substratum. 
Trinity clay, occasionally flooded. 
Trinity clay, wet. 

See footnotes at end of table. 

TABLE 4.-Engineering 

Suitability as source of -

Topsoil Sand and gravel 

POOL _____ _____ __ ____ Not suited ____ _________________ _ 

FaiL ________________ Not suited ____ __ ______ ___ ____ ___ ' 

Poor__ _ _ __ _ __ _ __ _ _ ___ Not suited _____ - - - - - - - - - - - -- -- --

Good _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Not suited ___________ - - - - - - - - - --

Good ______ ________ __ Fa~ __________________________ _ 

Good _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Not suited __ __ __ ___ _______ ____ _ _ 

Good in surface layer __ Not suited _____________ ________ _ 

Good ___ ___ ____ __ ____ Suitable gravel at depth of 5 to 20 
feet. 

Good ____ _______ ___ __ Suitable gravel at depth of 5 to 20 
feet . 

Good in surface layer _ _ FaiL _____ ______ _________ ___ __ _ 

Good in surface layer __ FaiL ___ ____ ______ ____________ _ 

Poor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Tot suited _____________________ _ 

Good in surface layeL _ (1) ____ __ ___ __ _____ ___ __ _ ..: ___ __ _ 

POOL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Not suitcd ________________ _____ _ 

Good_ - - - - - - - - - - - - - - - Suitable sand and gravel at depth 
of 6 to 8 feet in many places. 
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interpretation of the soils-Continued 

Soil features affecting suitability for-

Farm ponds 
Dikes and levees 

Reservoir area 

Slow permeability; cracks when dry _ Internal drainage slow; clayey 
shale and m arl exposed 

Embankments 

Slow internal drainage ; poorly 
graded. 

Poorly graded soils; 2 crack when dry_ Slow permeability; deep soils ______ Poorly graded; crack when dry, 

High shrink-swell ratio; crack when 
dry; poorly graded soils.2 

slow permeability. 

Very slow permeability ___________ Poorly graded; crack when dry ; 
very slow permeability. 

Poorly graded soils; 2 crack when dry _ Slow permeability; deep soils_ _ __ _ Poorly graded; crack when dry; 
slow p ermeability. 

Poorly graded SOilS;2 small amount 
of hard, rounded pebbles; crack 
when dry. 

Slow p ermeability; stratified sand 
and gravel occur at a depth of 10 
feet or more in about half the 
acreage. 

Poorly graded; crack when dry __ _ _ 

Poorly graded soils; 2 small amount 
of hard, rounded pebbles; crack 
when dry. 

Slow permeabiltty; deep soils ______ Slow p ermeability; poorly graded, 

Moderate permeability ____ ________ Internal drainage slow; clayey 
shale and marl at a depth of 3 to 
4 feet . 

Rapid permeability; low content of 
clay. 

Moderate permeability; poorly 
graded to well-graded soils. 2 

Rapid permeabiltty; low clay con
tent. 

Moderate p ermcabilIty; water
bearing sand and gravel at a 
depth of 5 to 20 feet. 

small amount of pebbles; crack 
when dry. 

Adequate strength and stability; 
require wet compaction. 

High leakage rate ______________ _ 

Moderat e permeability; poorly 
to well graded, adequate strength. 

Suitability for 
terraces and 

diver ions 
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Poorly suited because 
of gullies. 

Well suited ; slow 
permeability; crack 
whl'n dry. 

Well SUIted; crack when 
dry ; very slow per
m eability. 

Well suited; slow per
m eability; crack when 
dry. 

Well suited; slow per
m eability; crack when 
dry . 

Fairly well to well sui ted. 

F airly well suited; clay 
in top 20 to 30 inches; 
not sufficient for sta
bibty. 

Well suited, moderate 
permeabIlity; well 
drained. 

Poorly graded soiJ2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Moderate permeabilIty; stratified Poorly graded_ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Well suited. 
sand and gravel at a depth of 7 
feet or more . 

POOlly graded soils 2_ _ _ _ _ _ _ _ _ _ _ _ _ _ Moderate permeability; stratified Poorly graded___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Well suited. 
sand and gravel at a depth of 7 
feet or more . 

Rapid permeability; not suited _____ Rapid permeability; not suited ____ Rapid permeabilit y; high leakage __ Not ouited; too sandy. 

Adequate strength and stability; 
require wet compactioll. 

Excessive seepage; moderate per
meability. 

Slow permeability; cracks ,,-hen dl·y _ Internal dl·am age slow; clayey 
shale and marl at a depth of 3 to 
4 feet . 

Slow permeability; crack when 
dry; poorly graded SOilS .2 

Slow permeability in surface layer; 
sand and gravel at a depth of 5 
to 8 feet in about half the 
acreage. 

Adequate strength and stability; Well suited. 
require wet compaction. 

Slow permeabilit.y; cracks when 
dry; poorly graded. 

Well suited in areas not 
severely gullied; slow 
permeability; cracks 
when dry. 

Slow permeability; crack when dry , Well SUIted. 
poorly gra ded in top 5 to 8 feet. 
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Soil 

WIlson clay loam, 0 to 1 percent slopes. 
Wilson clay loam , 1 to 3 percent slopns. 
"\"rilson clay loam, 1 to 3 percent slopes, eroded. 

Wilson clay loam, terrace, 0 to 1 percent. 
Wilson clay loam, t errace, 1 to 3 percent. 

Wilson fine sandy loam, 0 10 1 percent slopes. 
Wilson fine sandy loam, 1 to 3 percent slopes. 

1 Good source of marl or chalk. 
2 In engineering , a poorly graded soil i one made up of particles 

nearly the same size. Because there is little difference in size of 

Soil and location Parent material 

Austin clay: 
2.5 miles NW. of Wa'Cahachie. CVlodal) Austin chalk. 

6 miles N . of Waxahachie. (Light) Austin chalk. 

9 miles S. of Wa>..ahachie. (Heavy) Austin chalk. 

Burleson clay : 
2.5 miles W. of Forreston. (Modal) Old alluvium (marine ter-

race) . 

1.5 miles SE. of Fiye Points Store. Old alluvium (marine t er-
(Light) race) . 

2.2 miles SE. of Avalon. (H eavy) Old aUll'< ium (marine 
terrace) . 

Elli<\ clay: 
15 mIles SW. of Wa>..ahachie. (Modal) Eagle Ford I'hale. 

15 mIle::. W. of Waxahachie. (Light) Eagle Ford shale. 

17 mile<\ KW. of Wa'{ahachie . (H eavy) Eagle Ford shalf> . 

See footnote~ at end of table. 

T ABLE 4.-Engilneering 

Suitability as source of -

Topsoil Sand and gravel 

F air in surface layer ___ Not suited ______________________ 

Good in surface layer __ Suitable water-bearing sand and 
gravel at depth of 5 to 8 feet. 

F air in s\ll'face layeL __ ot suited ______________________ 

particles in a poorly graded soil, density can be increased only 
slightly by compaction. 

T .aBLE 5.-Engineering test data for soil 

Shrinkage 

T exas Field 
rrport No . Depth Horizon Limit Ratio moisture 

equivalent 

Inches Percent P ercent 
60-131-R 0-5 Ap 18 2. 03 53 
60-132-R 38-54 C 16 1. 92 40 

60-133-R 0-5 Ap 15 1. 87 34 
60-134-R 24-34 C 18 1. 74 26 

60-150-R 0-6 Ap 13 1. 89 49 
60-151-R 14- 26 AC 12 1. 93 39 
60-152-R 26-44 C 15 1. 88 34 

60-153-R 0-6 Ap 13 1 93 37 
60-154-R 22-48 A13 10 1. 97 41 
60-155-R 60-84 C 10 2. 01 44 

60-156-R 0-5 Ap 11 1. 96 35 
60-157-R 20- 30 A13 12 2 00 38 
60-158-R 43-60 C 10 2 03 40 

60-159-R 0-5 Ap 8 2. 02 42 
60-160-R 30-40 A1 3 9 2. 02 44 
60-161-R 66-84+ C 9 2 03 45 

60-125-R 0- 2 Al 10 2 00 52 60-126-R 23-30 C 11 1. 96 53 

60-127-R 0- 4 Ap 12 1 94 45 60-128-R 24-34 C 15 1. 84 40 

60-129-R 0-3 Ap 12 1. 96 37 60-130-R 20-32 C 15 1. 89 35 
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interpretation of the soils-Continued 
-

Soil features affectmg sllltability for- I 
Smtablht} for 

Farm pond t erraces and 
D ikes and levees diyerSlOnS 

Re&Cl voir aTf~ a Embankments 

Slow pel me ability ; substratum Very slow permeability; deep soils Very slow permeabilit y; poorly Well suited; very slow 
poorly graded.2 underlain by marl. gTaded; medium shrink-swell permeability; poorly 

potential. gTaded. 

Adequate strength and stability; Very slow permeability; water- Moderately well graded; very slow Well smted; very slow 
very slow permeability. bearing sand and gravel at a permeability; adequate strength. permeability. 

depth of 5 to 8 feet. 

Surface layer fairly well graded; Very slow permeability; deep soil Very slow permeability; poorly 'Well suited ; very slowly 
substratum poorly graded. 2 underlain by marl. graded; medium shrink-swell permeable; poorly 

potential. graded. 

samples from 15 soil profiles in Ellis Oo'Unty 1 

Mechanical analysis 2 Clas&liication 

Percentage pa::,sing sieve- Percentage smaller than- Liquid P lasticity 
limit mdex 

AASHO 3 Unified 4 

No.4 No. 10 No. 40 No. 200 0.05 0.005 0002 
2 in. % in. (4.7 (2.0 (0.42 (0.074 mm. mm. mm. 

mm.) mm.) mm.) mm.) 
. 

- - - - -- - - ------- -------- 100 99 08 07 62 50 79 44 A-7-5(20) ____ lYJH-CH. 
- ------ 100 97 04 92 89 87 58 47 65 40 A-7-6(20) ____ CH. 

- ---- -- --- - --- - 100 98 93 79 74 47 33 43 19 A-7-6(12) ____ CL. 
100 94 85 75 69 57 55 39 17 39 Hi A-6(7) ____ ___ CL. 

-- - - --- -------- - - - ---- - -------- 100 96 92 57 45 64 28 A-7-5(19) ____ MH. 
----- - - - - ------ 100 99 97 92 89 64 48 56 29 A-7-6(19) ____ CH. 

100 97 88 80 74 66 63 53 35 48 24 A-7-6(13) ____ CL. 

--- - --- ---- --- - - -- -_ . -. 100 99 91 8R 49 39 52 28 A-7-6(IR) ____ CR. 
- -- --- -- ---- -- -- _ .- -- . -------- 100 02 90 55 48 60 34 A-7-6(20) ___ _ CH. 

100 08 95 92 89 83 81 55 48 70 43 A-7-6(20) ___ _ cn. 
------- -- ----- - --- - - - - - 100 99 82 75 50 42 50 27 A-7-6(17) ____ CL. 
-- . ---. 100 99 99 99 84 79 54 48 59 36 A-7-6(20) ___ _ CH. 
-- - ---- 100 99 96 95 84 81 56 49 63 40 A-7-6 (20) ____ CH . 

----- -- - - ---.-- ---- - - -- ----- - -- 100 97 93 59 50 65 39 A-7-6 (20) ____ CH . 
- -- - -- - -- -- ---- --- - -- -- - -- - - - -- 100 96 94 63 56 71 45 A-7-6 (20) __ CR. 
--- ---- --- - ---- ----- -- 100 97 94 92 62 55 78 51 A- 7- 6(20) __ __ CH. 

------. -- - ----- 100 08 96 94 93 83 62 92 56 A-7- 5(20) ____ CH. 
- - - - - - - - -- - - -- ----- - -- - ---- - -- 100 9R 94 76 62 99 61 A- 7- 5(20) ___ CH . 

--- - -- -- - ----- 100 90 98 96 95 RR 72 3 49 A-7- .5(20L __ cn. 
------- -------- 100 99 95 90 89 77 64 73 42 A-7-5(20) __ CR . 

-- - - - -- 100 99 07 93 90 89 71 60 63 35 A-7-6 (20) ____ cn 
--- ---- - - - _ .. - - 100 99 97 96 95 74 65 67 42 A-7- 6(20) - - CH. 

I 
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SOlI and location Parent material 

Payne fine sandy loam: 
2 miles W. of Maypearl. (Modal) l\Iixed alluvium (high 

terrace) . 

20 miles W. of Wa'(ahachie. (Lighter Mixed alluvium (high 
B horizon and deeper) terrace) . 

21 miles W. of Waxahachie. (No sand Mixed alluvium (high 
and gravel in C horizon) terrace) . 

Wilson clay loam: 
10 miles SW. of Ennis. (Modal) Taylor marl. 

6 miles S. of Ennis. (Light) Taylor marl. 

4 miles NE. of Ennis. (Heavy) Taylor marl. 

1 T ests performed by the T exas Highway Department according 
to standard procedures of the American Association of State 
Highway Officials (AASHO) . 

2 Mechanical analyses according to the American Association of 
State Highway Officials Designation: T 88. R esults by this 
procedure fr equently differ from r esults that would have been 
obtained by the soil survey procedure of the Soil Conservation 
Service (SCS) . In the AASHO procedure, the fine material is 

Gully control.-The stabilization of gullies usually re
quires mechanical structures as well as plant cover. In 
Ellis County, the Crockett, Ellis, Houston, Lewisville, and 
Sumter soils are most susceptible to deep gully erosion. 
Areas of these soils are severely eroded, and in these 
areas it is difficult to build a drainageway that will safely 
carry diverted water. A gully can be stabilized most suc
cessfully by doing four things: (1) Building an earth em
bankment across the gully; (2) installing a low-head 
principal spillway that has a drop or hooded inlet; (3) 
building an emergency spillway on stable grade; and (4) 
sodding or seeding the embankment to perennial grass. 
Severely eroded areas above the structure should be 
smoothed enough to allow safe operation of farm equip
ment, and then they should be planted to perennial grass. 

Engineering classification systems 
Most highway engineers classify soil materials accord

ing to the system approved by the American Association 
of State Highway Officials (1). In this system soils are 
classified in seven principal groups. The ?;roups range 
from A-1, containin?; gravelly soils of high bearing capac
ity, to A-7, containing clay soils of low strength when 

TABLE 5.-Engi11.eering test data for soil samples 

Shrinkage 

T e "as Field 
report No. Depth Horizon Limit Ratio moisture 

equivalent 

Inches Percent Percent 

60-H1-R 0-4 Ap 17 1.71 17 
60-142-R 17-30 B2 12 1. 96 30 
60- 143-R 52-66 C1 13 1. 04 29 

60-147-R 0-5 Ap 17 1. 79 21 
60-148-R 12-40 B2 12 1. 95 28 
60-149-R 50-80 C 11 2. 13 29 

60-144-R 0-7 Ap 17 1. 75 23 
60-145-R 20-30 B2 12 1. 92 26 
60-146-R 50-80 + C 15 1. 82 18 

60-138-R Ap 16 1. 81 27 0-5 
60-139-R 16-38 B2 11 1. 94 35 
60-140-R 44-70+ C 10 2. 00 32 

60- 162-R 0-6 Ap 17 1. 78 23 
60-163-R 16-34 B2 11 1. 99 30 
60-164-R 46-70+ C1 11 1. 99 33 

60-135- R 0-6 Ap 16 1. 78 23 
60-1:16-R 14-34 B2 12 1. 94 31 
60-137-R 46-70+ C 12 1. 97 30 

analyzed by the hydrometer method and the various grain-size 
fractions are calculated on the basis of all the material, including 
that coarser than 2 millimeters lD diameter. In the SCS soil 
survey proced ure, the fine material is analyzed by the pipette 
method and the material coarser than 2 millimeters in diameter is 
excluded from calculations of grain-size fractions. The m echanical 
analyses used in this table are not suitable for use in naming textural 
classes for soils. 

wet. In each main group the relative engineering value 
of the soil material may be indicated by a group index 
number. Group indexes range from 0 for the best ma
terial to 20 for the poorest. A group inde.x can be shown 
in parentheses following the soil group symbol. The 
group index for soils sampled in Ellis County is shown 
in table 5. 

Some engineers prefer to use the Unified system of soil 
c~assification, which ·was establis~ed by the Corps of En
gmeers, U.S. Army (11). In tlus system soil material is 
divided into 15 classes, 8 for coarse-grained material 6 for 
fin~-grained !llaterial, and 1 for highly organic material. 
ThIS sys~em IS based on the texture and plasticity of soils 
and theIr performance as construction material. The 
organic ~oils have ~nde~irable construction characteristics. 
The Umfied claSSIficatIOn of each soil in the county is 
given in table 3. 

Engineering properties of soils 

. In .table 3, beg:inni~g on page 42, each soil in the county 
IS br.Ie£iy de~crIbed, ItS !lyd~olo.?;ic group is designated, 
an~ Its phYSIcal propertIes sIglllficant to eng-ineering are 
estIlllated. The Ulllfied and AASHO claSSIfications for 
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from 15 soil profiles in Ellis Oownty l-Continued 

Mechanical analysis 2 Classification 

Percentage passing sieve- Percentage smaller than- Liquid Plasticity 

No.4 No. 10 No. 40 No. 200 0.05 
2 in. % in. (4.7 (2.0 (0.42 (0.074 mm. 

mm.) mm.) mm.) mm.) 

- -- ---- - ------ - - - - ----- 100 99 28 23 
- -- - -- - - -- ---- --- - - - -- 100 99 70 66 
--- ---- 100 96 94 93 66 63 

-- ----- --- --- - - - - - -- - -- 100 99 50 39 
- - - - --- -- -- - - -- ------ - - 100 99 70 63 
---- --- -- --- --- -- - -- - -- 100 99 77 73 

------ - -- ------ - ----- - - -------- 100 47 41 
- - -- - -- --- -- -- - -------- -------- 100 67 61 
-- - -- - - -- ------ --- ----- -------- 100 50 48 

-- ----- -------- -- ------ -------- 100 78 69 
-- - - -- - --- -- --- -------- 100 99 85 73 
--- ---- ---- -- - - 100 97 93 79 74 

- ---- - - -------- -------- -------- 100 80 70 
- - - - - -- -- - ----- ---- - --- -------- 100 88 80 
- - ---- -------- -------- 100 99 88 83 

- - - - --- ----- --- -------- 100 99 81 69 
------- -------- - ------- -------- 100 85 78 
------- -------- -------- 100 98 80 76 

3 Based on Standard Specifications for Highway Materials and 
Methods of Sampling and Testing (Pt. 1, Ed. 8): The Classification 
of Soils and Soil-Aggregate Mixtures for Highway Construction 
Purposes. AASHO Designation: M 145-49. 

the Houston Black clay; Houston Black clay, terrace; 
Houston clay; Lewisvme silty clay; Lewisville associa
tion; and. Trinity soils were based on test data fumished 
by the Soil Conservation Service, Soil Mechanics Lab
oratory, Lincoln, Nebraska, for flood prevention sites on 
Chambers Creek in Ellis County. 

Permeability, as shown in table 3, was estimated for 
the soil material as it occurs without compaction. 

The available water-holding capacity in inches per 
inch of depth is an estimate of the capillary water when 
the soil is wet to field capacity. This amount of water 
wets air-dry soil material to a depth of 1 inch and does 
not percolate deeper. 

The shrink-s,,-ell potential indicates the volume change 
of the soil material that can be expected with change in 
mOlsture content. In general, soil material classified as 
CH and A- 7 have high shrink-swell potential, although 
the A- C horizon of Houston Black clay and other soil 
material is rated v e1'y high. The shrink-swell potential 
is low in clean sands and gravels (single-grain structure), 
ill so11s having small amounts of nonplastic to slightly 
plastic .£illes, and in most other nonplastic to slightly 
pl astic soil material. 

limit index 
AASHO 3 Unified 4 

0.005 0.002 
mm. mm. 

11 9 19 3 A-2-4(0) _____ SM. 
43 40 45 26 A-7-6(14) ____ CL. 
38 35 44 27 A-7-6(14) ____ CL. 

21 19 24 8 A-4(3) _______ SC. 
43 40 41 23 A-7-6(12) ____ CL. 
55 44 46 28 A-7-6(16) ____ CL. 

23 20 26 6 A-4(2) _______ SM-SC. 
38 35 37 20 A-6(lO)------ CL. 
27 26 30 15 A-6(5) _______ SC. 

27 25 35 18 A-6(11) ______ CL. 
42 38 49 28 A-7-6(17) ____ CL. 
43 37 50 32 A-7-6(18) ____ CL. 

19 16 24 7 A-4(8) _______ ML--CL. 
40 36 46 29 A-7-6 (17) ____ CL. 
44 39 53 35 A-7-6(19) ____ CH. 

24 21 28 11 A-6(8) _______ CL. 
40 36 50 32 A-7-6(18) ____ CL. 
60 45 54 35 A-7-6(19) ____ CH. 

4 Based on the Unified Soil Classification System, Technical 
Memorandum No. 3-357, v. 1, Watenyays E"\pcriment Station, 
Corps of Engineers, March 1053 . 

Hydrologic groups of soils.-Hydrologists frequently 
use a hydrologic grouping of soils along with other data 
to compute the amount of runoff from a particular water
shed after a storm of some given or actual intensity and 
duration. Knowledge of SOlI profile characteristics has 
been used in placing the soils of the county into four hy
drologic groups. The soils were grouped according to 
the system explained in the Soil Conservation Service 
Engineering Handbook, Supplement A, section 4. The 
groups range from tight clays (highest runoff potential) 
to open sands (lowest runoff potential). The groupings 
express the relative intake of water at the end of storms 
during "hich soils have been wet and have swelled. 
Also needed to compute the amount of runoff from a 
watershed are data on land use and treatment. 

The soils in group A are deep sands with very little silt 
and clay, and deep, rapidly permeable loess. In group 
Bare (1) sandy soils less deep than the soils in group 
A; (2) clay soils that contain appreciable amounts of silt ; 
and (3) highly aggregated clays. The group has above
average infiltration after thorough wetting. In group 
C are shallow soils and soils that contain much clav and 
a large amount of colloids, though less than those in 
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group D . Inf1ltration n.fter presaturation is below aver
age. Group D is made up mostly of clays that have a 
hIgh swelling percentage, but the group includes some 
shallow soils that have an almost impermeable subhori
zon near the surface. The soils in group D absorb less 
water than the soils in any other group, and runoff is 
very rapid. 

Engineering interpretation of soils 

In table 4, beginning on page 48, are given suitability 
ratings for the soils in the county as sources of topsoIl 
and of sand and gravel, and features of the soils that 
affect conservation structures. 

1Vaterways can be established on all soils that are 
deeper than 18 inches to bedrock. 1Vaterways on slowly 
permeable soils require intensive management to maintain 
the adequate cover that will control erosion. If they 
are carefully placed and compacted, practically all the 
soils can be used in embankments for impounding water 
except the Austin, Pratt, Dougherty, Stidham, Eddy, 
Lewisville, and Stephen soils. Some soils need to be sam
pled and tested before engineering works are started. 
The soils west of the Austin chalk outcrop contain vary
ing amounts of halloysite (3). This particularly unstable 
clay mineral occurs on gentle slopes of Ellis and Houston 
clays, the Houston and Ellis clays, and similar soils. 
The reservoir area of farm ponds generally needs spe
cial practices to reduce excessive seepage in the Austin, 
Eddy, Frio, Lewisville, Stephen, and similar soils. 

"Winter grading and frost action are not problems in 
Ellis County, but saturated clays dry slowly in winter. 
Subfreezing temperatures occur for fairly short periods 
but have little effect on winter grading. 

Engineering test data 

In table 5 (see p. 52) are the results of tests of 15 sam
ples from 5 principal soil series in Ellis County. The 
tests were made according to standard AASHO proce
dures so that the soils could be evaluated for engineering 
purposes. 

The results of a mechanical analysis, obtained by the 
combined sieve and hydrometer method, can be used 
to determine the relative proportions of different sized 
particles that make up the soil sample. The clay content 
obtained by the hydrometer method, which is generall;y 
used by engineers, should not be used to determine SOlI 
textural classes. 

The values of the liquid limit and the plastic limit in
dicate the effect of water on the consistence of soil ma
terial. As the moisture content of a clayey soil increases 
from a completely dry state, the material changes from 
a semisolid to a plastic state. As the moisture content 
is further increased, the material changes from a plastic 
to a liquid state. The plastic limit is the moisture content, 
based on the ovendry weight of the soil, at which the mate
rial passes from a solid to a plastic state. The liquid limit 
is the moisture content at which the material passes from 
a plastic to a liquid state. The numerical difference be
tween the liquid limit and the plastic limit is called the 
plasticity index. It indicates the range of moisture con
tent within which soil material is in a plastic condition. 

Soils in urban development 

Soil prol?erLies and profile characLeristics need to be 
considered m pI anning structur~s for u.rban developme~t. 
Soils in the county that have a lllgh shrmk-swell potentlal 
are in the Burleson, Ellis, Houston, Houston Blac~, Hunt, 
Sumter and Trinity series. (See t:tble 3.) . Salls that 
have a'low or medium shrink-swell potentIal do not 
require a special design fo~ fo~mdations of one-story 
buildings, but detailed invesilgatIOn s~ould be made. for 
buildino's that have foundatlOn loadmgs or a helght 

b 

greater than that of one-story houses. ., . 
Floodino' is likely on the Burleson SOlIs m depreSSIOns 

and on th: Frio and Trinity soils. Planning should in
clude provisions for protecting buildings froJ.!! flood. 
Any steel or cast iron pipe should have a pr~tectlve coat
ing if placed in saline soils or slickspots, wlllc"!"t are c0!ll
mon in the Crockett, Ellis, Houston, and. WIlson SOlIs. 
Small saline areas are indicated on the soIl map by the 
symbol theta as indicated on the legend; large areas are 
shown by the symbol Sc. 

'Vater for domestic use is often tapped from the shal
low strata under the Burleson, Pratt, Lewisville, Pa.ine, 
Houston Black, cla.y, terrace, and Wilson cla.y loam, 
terrace, soils. On these soils a. septic tank nea.r a. do
'mestic water supply may pollute the ground water. An 
experienced samtation engineer should be consulted be
fore a septic tank is installed. On the Austin, Eddy, and 
Stephen soils, seeps in wet weather make special precau
tions necessary m locating septic tanks. All septic 
tanks should be located downslope from domestic water 
supplies and residences. 

Absorption fields for septic tanks require special con
sideration on the Burleson, Crockett, Ellis, Houston, 
Houston Black, Hunt, Wilson, and other soils that have 
very slow internal drainage. On these soils the size of 
the gravel bedding and the length of the absorptive field 
should be increased. 

Gravel pits and Clay pits account for about 0.1 percent 
of the county. These areas should be kept sanitary and 
free from refuse and sta~nant water. Any condition tha.t 
endangers human life should be corrected. If it is eco
nomically feasible, abandoned gravel pits and clay pits 
should be smoothed and seeded to forage or food crops. 

Formation and Classification of Soils 

This section consists of three main parts. The first 
part tells how the soils ?f EI~is County were formed. In 
the second pa!t the .sOll senes are placed in great soil 
gr?ups accord~ng to Import~nt differentiating cha.racter
IStlCS. The thIrd part prOVIdes, for each series a techni
cal descri.ption in which the profile of a soil rep;esentative 
of the senes is described by horizons. 

Factors of Soil Formation 

. Soil is the produc~ of the interaction of several factors 
m nature. The mam ~actor~ ~re climat~; relief, or lay 
of lal~d; pare~t matenal; hvmg ol'gamsms; and time. :rhe kmd. of SOlI that ~evelops at any point on the earth 
IS determmed by these lIlteracting factors. 
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Climate and living organisms are active forces in 
soil formation. They act slowly on the parent material 
and change its form. As this weathering of the rocks 
proceeds and earthy material accumulates, distinct hori
zons are formed in this material. Relief modifies or 
conditions the effects of climate and vegetation through 
its effect on drainage. DrainaO"e influences the weather
ing of the parent material an~ the kind of soil profile 
that develops. In some places, however, a profile de
velops that is almost entirely the result of the effects of 
the parent material. Time is needed to change this 
parent material into a soil. 

Because the interrelations among the factors of soil 
formation are complex, it is difficult to tell the effects 
of anyone factor. Therefore, when the effects of each 
factor are discussed, it should be remembered that the 
developed soil profile is a result of the interaction of aU 
these factors. . 

Climate 
The subhumid, continental climate of Ellis County con

tributes to the formation of soils in several ways. In 
most years rainfall is heavy enough to cause some leach
ing' and the shallow soils are leached more often than 
are the deeper soils. Because rainfall is well distrib
uted, the SOlIs are alternately wet and dry. When the 
heavy clays dry, they crack severely and the cracks fill 
with water when it rains. Thus, these soils are wet to 
lower depths than other soils. After they become wet, 
they swell enough to close the cracks, and water is ab
sorbed from the surface in the same way as in other soils. 

Winters are not severe enough in Ellis County for the 
freezing of soil to be a factor in soil formation. The 
temperature of the soil remains high enough for soil 
micro-organisms to be somewhat active at all times. 
Although the surface layer may freeze, it freezes only to 
a depth of a few inches and stays frozen for only a few 
days at a time. 
Living organisms 

The living organisms on and in the soils are plants and 
animals of various sizes. The plants that live in the soil 
range from trees to bacteria, fungi, or other microscopic 
plants. In the blackland, tall prairie grasses had more 
mfluence than other plants on soil development. These 
tall grasses provided litter that protected the surface and 
added organic matter to the soil. Their roots reached 
deep into the soil and fed on minerals at lower depths. 
When the grasses died, large ,amounts of these minerals 
were left on the surface. Lime, or other minerals, and or
ganic matter were distributed through the soil profile as 
these plants died and decomposed and were replaced by 
new plants. When the roots of plants decomposed, they 
left channels that increased the intake of water and the 
aeration of tho soil. Earthworms and other soil organ
isms feed on the decomposed roots. The borings of earth
worms also help to channel water and air through the 
soil profile. 

The processes of soil development \vere well balanced 
under natural conditions before man began using the soil. 
Vegetation covered the soil, and the soil-formmg proc
esses were active. But these processes have been disturbed 
where man has misllsed the soil by clean tilling and by 
permitting overgrazing. The native vegetation has been 
destroyed, and accelerated erosion has removed much of 

the surface layer on many soils. On many fields used 
mainly for row crops, the activity of micro-organisms and 
earthworms has been reduced greatly in the surface layer. 
Parent material 

The soils in the blackland of Ellis County have devel
oped from four main kinds of material. These are shale 
of the Eagle Ford fonnation, chalk of the Austin forma
tion, marl of the Taylor formation (6), and alluvium de
posited in various parts of the county. (See figure 2, p. 3.) 

Soils developed over shale in the western part of the 
county. Eagle Ford shale crops out in many places 
adjacent to the Austin chalk escarpment. Along this es
carpment the soils are shallow and shaly, and the 
influence of shale is pronounced. Influence is more pro
nounced in moderately shallow Ellis clay and Houston 
clay than it is in Houston Black clay that is farther from 
the outcrops of shale. In most places in the western part 
of the county, the shale is overlain by layers of clayey 
marl and of earthy marine sediments. In these places 
the soils are more granular than are those soils closer 
to the outcrops of shale. 

Chalk of the Austin formation has greatly affected the 
development of the Austin, Brackett, Eddy, Stephen, and 
other soils. In some places chalk has also influenced the 
development of the Frio and Houston Black soils. In 
general, soils developed over the chalk are granular, 
crumbly, and strongly calcal'eous. The deeper soils are 
dark in color and are self-mulching. Houston Black clay 
and other clayey soils crack when they dry. These soils 
commonly grade to chalky rubble or chalky marl over 
chalky bedrock. 

The Austin formation crops out in the west-central part 
of the county. This area is well dissected with natural 
drains and has more varied relief than any other part 
of the county. The Eddy, the Stephen, and other of the 
thinner soils occur on the ridges where the chalk is near 
the surface. 

The Taylor formation is in the eastern part of the 
county in an area that is mainly gently rollmg and has 
good surface drainage. It consists mainly of clayey 
marl. Many local areas contain earthy marine sedi
ments that have influenced the development of the Lamar 
and other more granular soils. Some soils that developed 
over the Taylor marl contain a claypan. Examples are 
the Crockett and Wilson soils. Clayey soils that devel
oped oyer the Taylor marl are in the Burleson, Houston, 
Houston Black, Hunt, and Sumter series. 

The recent alluvium deposited in the county is mainly 
from the blackland prairie and has influenced the de
velopment of Trinity soils and other calcareous clays. 
In most places, the Frio, Lewisville, and other crumbly 
clays developed in sediments washed from the Austin 
formation. Several areas in the county have received from 
undetermined sources sediments that are in beds of strati
fied sand and gravel at a depth lower than that of recent 
alluvium. These sediments 'have influenced the develop
ment of the Burleson and Houston Black soils on terraces, 
and of the 'Wilson, the Payne, and the Lewisville soils. 
1Vhere sandy sediments occur on the snrfaee, Pratt loamy 
fine sand, terraee, has developed. 

Relief 
Relief, or lay of the land, accounts for the variations 

in elevation and affects soil formation within a local 
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area. Because of its influence on runoff and drainage, gories have never been fully deve~oped and thus have bee? 
relief may favor some processes of horizon development little used. Attention has been gIven l~rgel:r t~ the ClaS:SI
and may inhibit others. Therefore, unlike profiles have fication of soils into soil types and serIes wlthm c~untles 
developed from the same kind of parent materials in or comparable areas and to the subsequent ~rou:pmg ~f 
different positions within a local area. In sloping areas series into great soil groups and ~rders. SOlI serI~s, sOlI 
soils are generally well drained. In small valleys, de- type, and soil phase are defined m th.e .Glos~ary m the 
pressions, and other concave areas, soils receive extra back of this report. Soil types are dIVIded mto phases 
water that runs in from the adj acent higher lying areas so that finer distinctions significant to use and manage-
and are poorly drained. ment can be made. . . 

In this area slopes of more than 1 or 2 percent are un- Classes in the highest category of the classIficatIOn 
favorable for soil development because runoff is ex- scheme are the zonal intrazonal, and azonal orders (8). 
cessive and water needed by growing plants is lost. The zonal order is m'ade up of soils with evide:r:t, gen~t
Moreover, this runoff causes erosion if the soil is bare. ically related horizons that reflect ~he p.redo~mant m
Shallow soils developed in Ellis County on the steeper fluence of climate and living orgamsms m theIr forma
slopes. In areas that lose large amounts of water in tion. In the intrazonal order are soils with evident, 
runoff, less water is stored in the soil. Soils with genetically related horizons that reflect the influe~ce of 
stronger relief, therefore, are more droughty than sirr;i- topography or parent materials over the effect~ of chm~te 
lar soils having less relief. On the more droughty SOlIs and living organisms. The azonal order. conSIsts of SOlIs 
the adapted vegetation is made up of smaller plants that that lack distinct, genetically related hOrIzons, commonly 
are tolerant of drought. because of their youth, resistant parent material, or steep 

Relief affects the soil temperature. Slopes facing south topography. 
and west have more hours of sunlight and absorb more The classification of the soils in Ellis County by order, 
direct sun rays than slopes facing north and east. Slopes great soil group, and series is in the following list. 
facing south and west are warmer and drier than those 

d ZONAL: INTRAZONAL-Continued 
facing north and east. For these reasons, the adapte Reddish Prairie soils- Rendzina soils- . 
vegetation differs on these different slopes. Bates. Austin. 

Norge. Lewisville. 
Time Payne. 

The length of time that climate, living organisms, par
ent material, and relief or drainage have had to work 
tmdisturbed determines to a great extent the kind of 
soil that develops. Young soils have had little develop
ment. Their soil material has not been in place long 
enough for well-defined, genetically related horizons to 
form. 

The Trinity and Frio soils on the flood plain of streams 
are examples of young soils. On steep slopes geologic 
erosion has removed soil almost as fast as it has formed. 
Older soils have been in place a long time and have ap
proached equilibrium with the environment. These older 
soils are considered mature and have developed definite 
horizons. They are generally well drained and nearly 
level to gently sloping. Wilson soils are soils of this 
kind in Ellis County. 

Classification of the Soils 
Soils are placed in narrow classes or groups so that 

their behavior within farms, ranches, or counties can be 
studied. They are placed in broad classes so that con
tinents or other large areas can be studied and com
pared. In the comprehensive system of soil classification 
followed in the United States the soils are placed in six 
categories, one above the other. Beginning at the top, 
the six categories are order, suborder, great soil group, 
family, series, and type. 

In the highest category the soils are grouped into three 
orders whereas thousands of soil types are recognized in 
the lowest category. The suborder and family cate-

Crockett. 
Red·Yellow Podzolic soils

Dougherty. 
Stidham. 

Chestnut soils
Pratt. 

INTRAZONAL: 
Grumusols

Burleson. 
Houston. 
Houston Black. 
Hunt. 

Planosols
Wilson. 

Brunizem soils
Stephen. 

AZONAL: 
Alluvial soils-

Frio. 
Trinity. 

Lithosols
Brackett. 
Eddy. 
Ellis. 

Regosols
Lamar. 
Sumter. 

Technical Descriptions of Soils 
This subsection was prepared for those who need more 

technical information about the soils in the county than 
is given elsewhere in the report. Described in alpha
betic order are the soil series in the county. The pro
cedure is to name characteristics common in the county 
to the soils in the series and to describe, by horizons, a 
profile at a stated location. The profile is representa
tive of the series. A profile description is a record of 
what the soil scientist saw when he dug into the ground 
and studied the soil. After the profile is described varia
tions from this profile are given, and generally the soil 
series is compared to other soil series in the county. Soil 
descriptions that are probably easier for the o-eneral 
reader to understand are given in the section "Descrip
tions of the Soils." They contain some interpretations and 
other information that are not in this subsection. 
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Austin series 
Soils in the Austin series are moderately deep, well

drained, grayish-brown silty clays that have strong, sub
angular hlocky and granular structure. They developed 
under tall native grasses in thick beds of white chalk 
or weakly indurated chalky marl of the Austin formation. 
These soils are gently sloping to sloping Rendzinas and 
are well dissected by natural drains. Eroded soils are 
commonly light gray. In places these soils are somewhat 
gravelly or contain fragments of white chalk. 

Profile of Austin silty clay (100 feet north of road in 
a cultivated field 4 miles west and 0.5 mile north of the 
junction of U.S. Highway No. 77 and farm road 66 in 
Waxahachie) -

A1{}-O to 6 inches, dark grayish-brown (lOYR 4/ 2) silty 
clay, very dark grayish brown (lOYR 3/ 2) when 
moist; strong, fine, sub angular blocky to granular 
structure: firm but crumbly when moist, sticky when 
wet; many fine pores; many, fine, fibrous roots; 
many concretions of calcium carbonate 1 to 2 milli
meters across; strongly calcareous; abrupt bound
ary. 

A12--6 to 16 inches, grayish-brown (10YR 5/2) silty clay, 
very dark grayish brown (10YR 3/2 ) when moist; 
moderate, medium, platy structure that breaks to 
strong, subangular and granular structure; firm but 
crumbly when moist, sticky when wet; few, fine, 
fibrous roots; many concretions of calcium carbon
ate 2 to 4 millimeters across; strongly calcareous; 
gradual, smooth boundary. 

A13-1G to 22 inches, pale-brown (10YR 6/3) silty clay, 
brown (10YR 4/ 3) when moist; strong, very fine, 
subangular blocky to medium, granular structure; 
firm when moist but more crumbly than horizon 
A12, very sticky when wet; many medium pores; 
many concretions of calcium carbonate 3 to 5 millime
ters across; few fragments of weaihered chalk; 
strongly calcareous; gradual, smooth boundary. 

A0-22 to 34 inches, very pale ibrown (10YR 7/ 4) silty 
clay, yellowish brown (10YR 5/4) when moist; 
strong, fine to medium. granular structure; firm 
but crumbly when moist, very sticky when wet; 
crumbles on handling; some large, loose lime 
splotches 5 to 10 millimeters across; few fragments 
of weathered chalk; strongly calcareous; gradual, 
smooth boundary. 

0-34 to 42 inC'hes +, very pale bro'wn (10YR &/ 4) 'Silty 'Clay, 
very pale brown (10YR 7/4) when moist; 50 per
cent of volume is partly weathered soft chalk; 
strong, fine, granular structure; very friable when 
moist, sticky when wet; many, weathered, chalky 
fragments; strongly calcareous; albrupt boundary; 
white chalky bedrock 'below 42 inches. 

When dry, the surface layer ranges from grayish 
brown (10YR 5/ 2) to dark grayish brown (10YR 4/2). 
It is usually about two units of value darker when moist. 
Thickness to chalky bedrock ranges from 20 to about 50 
inches. Austin soils are thickest in small valleys and 
along foot slopes. The content of lime in the surface 
layer appears fairly high in the lighter colored soils, 
which occur on ridges in most places. Reaction of all 
horizons ranges from about pH 8.0 to 8.3. 

These soils are gently sloping to sloping. Of the total 
acreage, about 68 percent is gently sloping, about 26 
percent is moderately sloping, and about 10 percent is 
sloping. The thick, friabl~, granular soils are well 
drained; the thinner, lighter colored soils are droughty. 

Austin soils are lighter colored, less clayey, and thin
ner than the Houston Black soils and are more friable 
and more granular. They are also more sloping, higher 
in lime, and contain more chalk fragments. They are 
less clayey and lighter colored throughout than Houston 
Black soils. Austin soils developed ill chalk, but Lewis
ville soils developed in thick deposits of alluvium. 

The Austin soils occur mainly in the west-central part 
of the county above the Austin chalk formation. They 
make up about 10 percent of the county. 

Bates series 
Soils in the Bates series are dark grayish-brown fine 

sandy loams in the Reddish Prairie great soil group. 
The upper part of their subsoil is yellowish-brown, friable 
to firm sandy clay loam. These soils are medium acid to 
strongly acid and are moderately sloping to moderately 
steep. The parent material consists of very pale brown 
sandy clay loam and weakly cemented sandstone. The 
native vegetation is tall grasses and scrubby hardwoods, 
in which post oak is dominant. These soils contain well
defined draws, which are wooded. 

Profile of Bates fine sandy loam (in a pasture 0.3 mile 
east and 0.8 mile south of Bristol on left side of road 
about 20 feet from the fence)-

A1p-O to 6 inches, dark grayish-brown (10YR 4/ 2) fine 
sandy loam, very dark grayish brown (10YR 3/ 2) 
when moist; weak, blocky and granular siructure; 
hard when dry, friable when moist, slightly sticky 
when wet; many fine pores; many fine roots; non
calcareous; pH 7.0 ; abrupt boundary. 

A12-6 to 9 inches, very dark grayish-brown (10YR 3/ 2) 
fine sandy loam, very dark brown (lOYR 2/ 2) when 
mOIst; many dark yeIlo\\"i'>h-brown (10YR 4/ 4) mot
tles, dark brown ( lOYR 3/ 4) when mOist; weak, 
blocky and granular structure ; compactcd by tillage; 
very hard when dry, friable when moist, sticky when 
wet; many fine, fibrous roots; pH 6.4; gradual bound
ary. 

B21-9 to 24 inches, yellowish-brown ( lOYR 5/ 4) sandy clay 
loam, dark yellowish brown (10YR 4/ 4) when moist; 
dark-brown (10YR 3/ 4) mottles, dark yellowish 
brown (10YR 4/ 3) when moist; moderate, medium, 
blocky structure; slowly permeable; very hard when 
dry, slightly firm when moist, sticky when wet; pH 
5.0; gradual boundary. 

B22-24 to 36 inches, yellowish-brown (10YR 5/ 6) sandy 
clay loam, dark yello ish brown (lOYR 4/ 6) when 
moist; moderate, fine, sub angular blocky structure; 
hard when dry, firm when moist, sticky when wet; 
pII 5.3 ; gradual boundary. 

01-36 to 50 ~ches, yellow (10YR 7/ 6) sandy clay loam, 
browmsh yellow (10YR 6/ 6) when mOist; moder
ate, fine, sub angular blocky to granular structure· 
hard \\"hen dry, very friable when moist Slightly 
sticky when wet; pH 5.5 ; gradual boundary. ' 

0-50 to 60 inches +, very pale brown (10YR 7/ 4) sandy 
clay loam, light yellowish brown (10YR 6/ 4) when 
m?ist; weak, gra~ular s~ructure ; hard when dry, very 
frIable when mOlst, 'Sllghtly sticky when wet; pH 
5.5. 

'V}len dry, the surface layer ranges from grayish brown 
(10YR 5/ 2) to brown (10YR 5/ 3). The A horizon O"en
erally ranges from 4 to 12 inches in thickness but in 
places it is as thick as 24 inches. It is loam to fue sandy 
loam and has a pH of 6.0 to 7.2. 

The subsoil of Ba;tes soils is slightly firm to friable in 
the upper part and IS less mottled and not so tight as the 
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sub oil III Crockett soils. Generally, Bates soils are 
more sloping than the Crockett soils. They are not so 
strongly calcareou as Lewisville soils and have a less 
friable subsoil. 

The e soils are moderately sloping to moderately 
steep and are di~sected by well-defined natural draws. 
Erosion is commonly acti,Te in the central channel of 
these draws. About 70 percent of the acreage in this 
county is on slopes ranging from 5 to 12 percent. 

Bates soils occur in the northeastern part of the county 
near Bristol. Bates fine sandy loam and the Bates
Lamar complex were mapped .• They are fairly rough 
and make up about 3:10 acres. 

Brackett series 
In the Brackett series are shallow, well-drained, light 

brownish-gray Lithosols that have weak, granular and 
subangular blocky structure. They developed under mid 
and taU native grasses in chalky marl underlain by the 
Austin chalk. Because they occur mainly on narrow, 
gently sloping to sloping ridges, these soils are generally 
eroded. In eroded areas these soils are fairly light col
ored and in most places contain many chalk fragment.s 
or pebbles. 

Profile of Brackett silty clay (on graveled road 0.2 
mile east of intersection with farm road 1493 about 5 
miles southwest of , Vax aha chi e)-

A1p-O to 7 inches, light brownish-gray (10YR 6/ 2) silty 
clay, grayi ~h brown (10YR 4/ 2) when moist; weak 
granular to moderate, very fine, sub angular blocky 
structure; firm but very crumbly when moist, slightly 
plastic when wet; many medium pores; many hard 
concretion" of calcium carbonate ; few small fragments 
of hard chalk on surface; strongly calcareous; pH 
8.3 ; gradual boundary. 

AC-7 to 19 illcheR, pale-brown (10YR 6/ 3) silty clay, brown 
(10YR 5/ 3) when moist; strong, medium, granular 
and fine, sub angular blocky structure; firm but 
very crumbly when moist, sticky when wet; many 
medium pores; many concretions of calcium car
bonate; strongly calcareous; pH 8.3 ; gradual, 
smooth boundary. 

C-19 to 30 inches +, very pale brown (10YR 8/ 3), thin, 
compact, platy marl, very pale brown (10YR 7/3) 
when moist; common yellowish-brown splotches; 
slightly hard when dry; strongly calcareous; pH 8.3 ; 
grades to thin, platy, compact chalky marl or shale 
that is hard when moist. 

When dry, the surface layer commonly ran.[es from 
light brownish gray (10YR 6/ 2) to brown (10rR 5/ 3), 
but it is light gray to very pale brown in a few se
verely eroded areas. The thin soils coniain many chalk 
fragments. Depth to the compact, platy chalky marl 
ranges from 15 to 25 inches. Depth to hard chalk bed
rock is 50 inches or more. The content of lime in the 
surface layer is very high. Reaction of all horizons is 
about pH 8.3. 

Brackett soils have slopes of about 2 to 5 percent. 
They are mainly on the point of narrow ridges but are 
also on part of the gently sloping ridgetops and part of 
the side slopes. Erosion is dominantly sheet erosion. 

Brackett soils are lighter colored, more limy, and more 
droughty t han t he Austin soils. They are lighter colored, 
deeper, and more droughty than the Stephen soils. They 
are deeper than the Eddy soil s and not so gravelly. 

These soils are only in the west-central part of the 
county, where they are underlain by t.he Austin forma-

iion. They occur in many fairly small areas and make 
up only 0.17 percent of the county. 

Burleson series 
In the Burleson series are deep, very dark gray, crusty 

Grumusols that developed mainly in beds of calcareous, 
clayey old alluvium. They are nearly level. to gently 
sloping. These soils developed under iall natIve grasses 
and in patches of hardwoods. They ar~ dommantly 
slightly acid to neutral but in places are alkalme. In most 
places they are underlain by beds of stratified sand or 
gra 'Tel. Shallow wells and gravel pits are common m 
these soils. 

Profile of Burleson clay (in cultivated field about 2 
miles south of Five Points, and about 10 miles southwest 
of 'Yaxahachie)-

A1p-O to 4 inches, very dark gray (lOYR 3/ 1) clay, black 
(10YR 2/ 1) when moist; weal{, granular to moder
ate, very fine, subangular blocky structure; very 
hard when dry, firm when moist, plastic when wet; 
gray (10YR 6/ 1) surface crust % inch thick; few fine 
pores; numerous concretions of iron on the surface; 
noncalcareous; pH 6.5; abrupt boundary. 

A12-4 to 12 inches, very dark gray (10YR 3/ 1) clay, black 
(10YR 2/ 1) when moist; compacted by tillage; mod
erate, very fine, blocky structure; firm when moist, 
plastic when wet; few concretions of calcium car
bonate; few concretions of iron; noncalcareous; pH 
7.0; gradual boundary. 

A13-12 to 26 inches, olive-gray (5Y 4/ 2) clay, dark olive 
gray (5Y 3/ 2) when moist; weak, blocky structure; 
very firm when moist, plastic when wet; few con
cretions of calcium carbonate as much as 5 milli
meters in diameter; few, small concretions of iron; 
noncalcareous; pH 7.0; gradual, smooth boundary. 

AC-26 to 40 inches, olive-gray (5Y 5/ 2) clay, olive gray 
(5Y 4/ 2) when moist; massive (structureless); ex
tremely firm when moist, stiff but plastic when 
wet; noncalcareous ; pH 8.0 ; gradual, smooth 
boundary. 

C-40 to 60 inches, olive (5Y 4/ 3) clay, olive (5Y 4/ 3) when 
moist; few, faint, yellow (5Y 7/ 8 moist) mottles' 
massive (structureless); extremely firm whe~ 
moist, plastic when wet; few, hard concretions of 
calcium carbonate; noncalcareous; pH 8.0. 

'Yhen dry, the surface layer ranges from dark gray 
(10YR 4/ 1) to dark olive gray (5Y 3/ 2). The C hori
zon ranges from gray (~OYR 5/ 1) to olive (5Y 5/ 6). 
The surface layer IS dommant.ly heavy clay but in some 
pl~ces it cOJ?tains a .layer of light clay loan'l as much as 
2 mC.hes thICk. ~hIS fine-te~tured layer crusts readily 
and IS usually faIrly gray m color. The thickness of 
the A ~nd AC horizons c~mbined ranges from about 30 
to 70 mche~. These hOflzon. are thinnest in places 
where the SOlIs are gently slop mg. 
~bout 72 pe~cent of the total area of Burleson soils in 

EllIS C?unty IS on stream terra.ces and is commonly 
underlam by beds of sandy materIal at a depth ranging 
from a~out 6 feet to 20 feet. About 28 percent is on up
land ndges and grades t.o clayey marl. A small area 
of about 60 acres is underlain by chalk bedrock at a 
depth of 42 inches. 

Reaction of the surface layer ranges from pH 5.8 to 
8.0. About 60 percent of the acreage mapped has a 
pH of about 6.0, and the re i ha a pH ranging from 7.0 
to 8.0. 

Burleson soils ~laye slopes that range from 0 to about 
3 percent. A lIttle more than half of the a('reage 
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mapped has slol?es of less than 1 percent. A few areas 
in slIght depresslons have poor surface drainage. 

Burleson soils are noncalcareous whereas the Houston 
Black soils are calcareous. Burleson soils are more 
crusty, more dense, and have slower internal drainage 
than Houston Black soils and the Hunt soils. They are 
less sandy in the surface soil than ",Vilson soils and are 
Grumusols instead of Planosols. 

Burleson soils occur along the major streams of the 
county, mainly on terraces. Burleson clay is the only 
soil type in this series mapped in the county. These 
soils make up about 3 percent of the county. 

Crockett series 
In the Crockett series are moderately deep, grayish

brown, crusty Reddish Prairie soils that intergrade to 
Planosols. The surface layer is clay loam or fine sandy 
loam. The mottled, dense, medium acid subsoil grades 
to calcareous clay within a depth of about 60 inches. 
These soils developed under mixed native grasses and 
scattered post oaks. 

Profile of Crockett clay loam~ eroded (in abandoned 
field about 0.75 mile southeast of Telico and about 8 
miles east of Ennis)-

Ap--O to 5 dnches, grayish-brown (10YR 5/ 2) clay loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
granular structure; friable when moist, very sticky 
when wet; surface crust prominent where land is 
bare; many medium pores; stains by organic mat
ter common; pH 6.0; clear boundary. 

B21-5 to 10 inches, brown (10YR 5/ 3) clay, dark brown 
(10YR 4/3) when moist; many, yellowish-red (5YR 
4/8) mottles, (5YR 3/8) when moist; moderate, 
medium, blocky structure; very firm when moist, very 
plastic when wet; few fine pores; peds have sharp 
angles and prominent clay films; pH 6.3; gradual, 
smooth boundary. 

B22-10 to 16 inches, light-gray (5Y 7/2 ) clay, light olive 
gray (5Y 6/2) when moist; common, yellowish
red (5YR 4/8) mottles, (5YR 3/ 8) when moist; 
weak, blocky structure; yery firm when moist, very 
plastic when wet; few pores; soil very dense; many, 
prominent, dark reddish-brown splotches that con
tain iron concretions; pH 5.5; gradual, smooth bound
ary. 

B3-16 to 26 inches, gray (5Y 6/1) clay, gray (5Y 5/1) 
when moist; common mottles, olive yellow (5Y 6/8) 
when moist; weak, blocky structure to massive 
(structureless) ; firm when moist, very plastic when 
wet; many dark reddish-brown splotches contain
taining iron concretions; pH 5.0; gradual, smooth 
boundary. 

Cl-26 to 42 inches +, light-gray (5YR 7/1) clay, gray 
(5YR 6/ 1) when moist; common mottles, olive 
ydlow (5Y 6/8 ) when moist; weal{, blocl;:y structure 
Lo massive (structureless); yery firm when moist, 
plastic when wet; few, prominent concretions of 
iron; pI! 6.5. 

From about 60 to 70 percent of the area, the origi
nal A horizon has been removed by erosion or has been 
mixed with the B horizon by cultivation. ",Vhen dry, the 
sUrlace layer ranges from grayish brow'11 (lOYR 5/ 2) 
to brown (lOYR 5/ 3) because erosion has exposed the 
B horizon in places. 

In the (ine sandy loam soil type, the surface layer is 
gntyer than normal in most places 'and, when dry, ranges 
from gray (lOYR 5/ 1) to dark grayish brown (10YR 
4/ 2) . -Reaction of the surface hyer ranges from pH 5.5 
to 6.2. Tho B21 horizon of the fin e sandy loam ranges 
from 4 to 12 inche::, in thi eknes and is JnotLIed with yel-

lowish red, olive, and reddish brown. The B2 hori~on 
in many places is somewhat mottled with olive and olIve 
yellow. 

Crockett soils are gently sloping to sloping. About 37 
percent of the area mapped is gently sloping, about 55 
percent is moderately sloping, and about 8 percent ranges 
from moderately sloping to sloping. In most places the 
sloping soils are severely eroded. 

These soils have rapid surface drainage and very slow 
internal drainage. They are droughty and crust readily. 
Because they ha ve been eroded, Crockett soils have 
been abandoned in many places and are mainly in 
needlegrass, st.unted bermudagrass, and mesquite. 

The Crocket.t soils have a lighter colored surface layer 
than ",Vilson soils and a deeper colored, more mottled 
subsoil. They have a lighter colored surface layer than 
Payne soils and a greater range in slope. 

Crockett soils make up less than 1 percent of the 
county. They occur mainly in small areas of the gray
land section in the east-central part of the county. 

Dougherty series 
Soils in the Dougherty series are brown loamy fine 

sands on low terraces. They are Red-Yellow Podzolic 
soils that developed in slightly acid to weakly alkaline 
sandy alluvium. The alluvium consists of sediments 
that washed from the western part of the Trinity River 
watershed. These soils occupy slightly high parts of 
low terraces along the Trinity River in close associa
tion with the Stidham soils. Dougherty soils occur 
among large areas of Burleson, Houston Black, and 
Trinity soils. The native vegetation is elm, ash, cotton
wood, a few hickory trees, and other hardwoods. These 
soils are well drained and are seldom flooded. 

Profile of Dougherty loamy fine sand (11.6 miles east 
of Ennis and 5.8 miles northeast of the intersection of 
U.S. Highway No. 75 and farm road 1182)-

A1p--O to !) inches, yellowish-brown (10YR 5/4) loamy fine 
sand, darl~ yellowish brown (10YR 4/4) when 
moist; stained in upper 2 inches by organic matter; 
single grain (structureless); loose when dry, very 
friable wh('n moist; many medium pores; many 
fine , fibrous roots; pH 6.0; clear boundary. 

Bl-9 to 15 inches, red (2.5YR 5/6) loam, red (2.5YR 4/6 ) 
when moist; few organic-matter stains; weak, 
blocky structure; friable when moist, very sticky 
when ,,'et: many medium pores; many, fine, fibrous 
roots; pH 6.5; gradual boundary. 

B2-15 to 36 inches, red (2.5YR 4/6) clay loam, dark red 
(2.5YR 3/ 6) whf'n moist; moderate, medium, 
blocky structure; firm when moist but plastic when 
wet; many fine pores; many, fine, fibrous roots; 
pH 6.3; gradual houndary. 

Cl-36 to 60 inches +, yellowish-red (5Y 5/ 8) clay loam, 
y('llowish reel (tiy 4/ 8) wh('n moist; weak, blocky 
structure; slightly hard when dry, firm when moist, 
plastic when wet; many fine pores; many, fine, 
fibrous roots; pH 6.0. 

",Yhen dry, the surface layer ranges from light yel
lo,yish bro'",n (10YR 6/ 1) to :rello\"\ i ~h bro\\ n (10YR 
5/ 6). It is fine sandy loam to loamy fine sand. The A 
horizon nl,nges from 6 to 14: inches in thickness. Reac
tion ranges from pH 5.8 to 7.0. 

The Dougherty :"oils havE' slopes as much as :3 percent, 
but slopes are domin( ntly nhout 1 to 2 percent. They haye 
a re,d B horizon that is slightly more clnyey than thnt in 
the Stidhnm "oib. 
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Eddy series 
Soils of the Eddy series are very shallow, well-drained, 

dark grayish-brown Lithosols. They have gran:ular 
blocky strncLure. ~hese soils dey-eloped un.d~r ~lXed 
native O'rasses on thICk beds of whIte chalk 01 mdUIated 
chalky °white marl of the. Austin formn:tion. The more 
sloping a~eas of these tlnn gravelly SOlIs are generally 
wooded WIth scrubby Shumard oak. 

Profile of Eddy gravelly ~lay loam (in cultivated. fiel.d 
5.2 miles west of V\Taxahaclne on farm road 1446; sIte IS 
150 feet from a point on the south side of the road)-

Alp-O to 6 inches, dark grayish-brown (10YR 4/2) gravelly 
clay loam very dark grayish brown (10YR 3/2) 
when moi~t; 20 to 30 percent of horizon is angular 
and subangular fragments of hard cha~k as much as 
3 inches in diameter; moderate, medIUm, granular 
structure; crumbly and friable when moist, sticky 
and plastic when wet; strongly calcareous; abrupt 
boundary. 

R-AC-6 to 30 inches, fragmented, platy chalk w.ith. clay 
loam, amounting to 5 percent of horizon, m mter
stices' clay loam is brown (7.5YR 5/2) to a depth 
of 18 i'nches and grades to pale brown at lower depth; 
fragmented chalk is without coatings of reprecipi
taLed lime: diffuse boundary. 

R-30 to 70 inches +, whiLe (10YR 9/ 2), thick-bedded ma
rine chalk in alternate soft and hard beds that are 
ma sive and harder at the top; harder beds can be 
broken easily with a pick and can be cut with a 
spade or with woodworking tools. 

The Al horizon ranges from dark brown to grayish 
brown (10YR 3/ 3 to 10YR 5/ 2) when dry, and from very 
dark brown to very dark gray (10.YR 2(2 to 7.5YR 3.5/2) 
when moist. The textnre of thIS hOrIzon ranges from 
clay loam to light silty clay. qlay par.tides make up 
abont 30 to 45 percent of the soIl matenal. The chalk 
fragments make up 0 to 50 percent of t.he horizon. The 
content of calcium carbonate ranges from 5 to 40 percent. 
A second horizon of fragmented chalk is generally pres
ent and is several inches thick. 

Eddy soils are gently sloping to moderately steep. I?
a few places slopes are as much as 30 percent, but domI
nantly they are about 5 percent. About 57 percent of the 
acreage has slopes of 3 to 8 percent, about 33 percent 
has slopes of less than 3 percent, and abou~ 10 p~rcent 
has slopes of 8 to 20 percent. Th~ more slopmg SOlIs are 
on benches, where chalk crops out m ~any places.. . 

These soils generally occupy the hIghest elevatIOns III 
the area. They are well drained to somewhat exces
sively drained but in many places seeps appear after . , 
rainy periods. " . 

Eddy soils are closely assocIate~ WIth the AuStIll a~d 
Stephen soils. Eddy soils are thmner than the -4-ustm 
soils and contain more chalk fragments and a lIghter 
colored surface layer. 

Only one soil type, Edd~ gravelly cl.ay loam, 'Yas 
mapped in this county. It IS m the whIte rock sectIOn 
in the west-central part and makes up about 8 percent 
of the county. 

Ellis series 
In the Ellis series are shallow, dense, olive clays that 

are underlain by lUlweathered shale. These soils are 
Litho"lols that de,eloped under mid and tall grasses and 
patche of cactus and mesquite. They are mainly cal
careous bnt in small areas are noncalcareous. These 

soils crust and crack severely when they dry. ll'h~y' 
contain many crystals of gypsum a?d are grav~ y ~l 
places. Unweathered shale crops out m areas o~ tgm SOl, 
and geodes (6) are comm~n m th~ more ero e areas. 
These soils contain small shckpots III many pla?es. I 

Profile of Ellis clay (in pasture on west-facmg. s ope 
about 2 miles southeast of Maypearl; to rea<?f sI~e lO 
from Maypearl east .on gravel road ~lo~g ral roa or 
1.7 miles; then turn nght and go 0.2 mIle mto pasture) 

A-O to 7 inches, olive (5Y 4/3) clay, dark olive (5Y 3/3) 
when moist; common, prominent mottles of pale 
olive (5Y 6/4) and olive yellow (5Y 6/6) when 
moist· weak to moderate, fine, blocky structure; 
extre~ely hard when dry, extremely firm when 
moist, plastic when wet; many small specks tha~ 
are clear or in various shades of gray and brown, 
calcareous; pH 7.5; gradual, smooth bou:r;tdary. 

AC-7 to 10 inches. olive (5Y 4/4) clay, dark ollve (5Y 3(4) 
when moist; common pale-olive (5Y 6/4) and olive
yellow (!5Y 6/ 6) mottles; weak to moderate, fi.ne, 
blocky structure Lo massive (sLructureless); shmy 
ped surfaces; extremely firm when moist, s~iff and 
plastic when wet; many, small, clear, quartzlike peb
bles; ,,-eakly calcareous; pH 7.5; gradual, smooth 
boundary. . 

01-10 to 18 inches olive (5Y 5/4) shaly clay, olIve (5Y 
4/ 4) when' moist; 30 percent sh!;lle by volume; 
light olive brown (2.5Y 5/6) and olIve brown (2.5Y 
4/ 6) when moist; very thin to thin, platy structure; 
clay films on surface peds; extremely firm when 
moist, stiff and slightly plastic when wet; lumps of 
gypsum lh inch in diameter; pH 5.0; gradual 
boundary. 

R-18 to 28 inches +, yellowish-brown and brown, compact 
shale with bulk density estimated to be about 1.9; 
weakly calcareous. 

'When dry, the surface layer ranges f::om o~ive gray (5Y 
5/2) t.o olive (5Y 4/3 ). The A honzon .IS about. 4 ~o 
10 inches thick and grades to the AO hOrIzon, wluch ~s 
more olive and usually mottled. The surface layer IS 
heavy clay but is s~mewhat shaly in eroded areas .. A 
residue of gypsnm IS on the surface of eroded soIls. 
Geodes (6) as much as 20 inches in diameter are in this 
layer. Mottles in the 01 horizon range from common to 
many. Reaction of the surface layer is about pH 7.5. 
The shale below the solum is noncalcareous in about 50 
percent of the area. 

Ellis soils haye rapid to very rapid surface drainage 
and very slow internal drainage. Slopes range from 
about 3 to 12 percent. 

'I'he Ellis soils are more olive and thinner than the 
Houston soils and are more crusty and less granular. 
They are more olive, more crusty, and harder t han Sumter 
soils. They grade to unweathered shale at a shallower 
depth than do Houston and Sumter soils. 

Ellis soils occur west of the Austin formation and are 
underlain by Eagle Ford shale. They are mainly adja
cent to the Austin chalk escarpment in the western part 
of the country. Most of these soils are moderately eroded 
to severely eroded. Ellis soils make up about 5 percent 
of the county. 

Frio series 

In the Frio s~ries .are dark grayish-brown, strongly 
calcareous AllUVIal SOlIs that are deep and well drained. 
These soils dev~loped under wo?dy plants in fine
textured and medIUm-tex.tured allUVIUm on t~e flood plain 
of streams. The subSOIl commonJy contams stratified 
sand and gravel. In most places the surface of Frio soils 
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is slightly wavy. In this county much of the area in Frio 
soils IS along streams that flow from areas of Austin soils. 

Profile of Frio silty clay (in a cultivated field about 10 
miles northeast of vVaxahachie; to reach site take farm 
road 813 to a point 0.5 mile east of Rockett; then turn 
right and go 1.5 miles; turn right again and go 0.5 mile 
on gravel road; site is 300 feet north of road)-

A1p--0 to 8 inches, dark grayish-brown (10YR 4/ 2) silty 
clay, very dark grayish brown (10YR 3/2) when 
moist; strong, medium, granular and fine, suban
gular blocky structure; hard when dry, firm but 
crumbly when moist ; strongly calcareous; gradual, 
smooth boundary. 

Al2-8 to 12 inches, very dark grayish-brown (10YR 3/ 2) 
silty clay, very dark brown (10YR 2/2 ) when moist; 
moderate, medium, platy structure; compacted; very 
hard when dry, firm when moist; few very fine con
cretions of calcium carbonate; strongly calcareous; 
gradual, smooth boundary. 

A13-12 to 40 inches, dark grayish-brown (10YR 4/ 2) silty 
clay, very dark grayish brown (10YR 3/ 2) when 
moist; moderate to strong, medium, granular and 
fine, sub angular blocky structure; hard when dry, 
firm but crumbly when moist; few small concre
tions 'of calcium carbonate less than 3 millimeters 
in diameter; strongly calcareous; gradual, smooth 
boundary. 

AG--40 to 48 inches, dark grayish-brown (10YR 4/ 2) silty 
clay, very dark grayish brown (10YR 3/ 2) when 
moist; strong, fine, subangular blocky structure; 
hard when dry, firm but crumbly when moist; 
many small concretions of calcium carbonate less 
than 3 millimeters in diameter; strongly calcareous; 
gradual, smooth boundary. 

G--48 to 60 inches, gray (10YR 5/ 1) silty clay, dark gray 
(10YR 4/ 1) when moist; weak, subanguIar blocky 
structure; soft when dry, very friable when moist; 
many small concretions of calcium carbonate less 
tlian 3 millimeters in diameter; strongly calcareous. 

When dry, the surface layer ranges from grayish brown 
(10YR 5/2) to dark brown (10YR 4/3). It is silty clay 
to loam. In most places all horizons contain lenses of 
coarser material. Their texture ranges from silty clay 
to loam to a depth of 30 inches. In most places the soil 
contains concretions of lime, and in many places concre
tions of iron. The substratum ranges in texture from 
clay to loam and in places contains thin lenses of loamy 
fine sand. Frio soils are strongly calcareous; reaction 
is about pH 8.3. 

The surface layer of Frio loam is dominantly lighter 
colored than that of the silty clay. When dry, these 
soils are typically grayish brown (10YR 5/ 2), but they 
range from grayish brown to brown (10YR 5/ 4). 

Frio soils are browner than Trinity soils and more 
sandy, more permeable, and better drained. Also, they 
are more friable and more crumbly. 

These well-drained soils occur on nearly level to 
slightly undulating flood plains along most streams in 
the county. About 72 percent of the acreage is flooded 
frequently. Silty clay and loam were mapped in Ellis 
County, but the loam makes up only about 4 percent 
of the acreage. The total acreage of Frio soils amounts 
to about 1.6 percent of the county. 

Houston series 
Soils in the Houston series are deep, dark olive-<Yray 

clays. They are sloping Grumusols that devel~ped 
under tall grasses. The parent material is calcareous 
clay or clayey shale, depending on where the soils 
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occur in the county. These soils are strongly calcare~'''''' 
ous, crack when they dry, and are on slopes that range 
from 2 to 8 percent. 

Profile of Houston clay (in a cultivated field about 11: 
miles south of ,Vaxahachie; to reach site go east from 
Forreston on hardtop road for 4 miles; then turn right 
and go 1 mile on gravel road; then turn left and go 
0.4 mile; turn right again and go 0.3 mile to cattle 
guard; site is 200 yards east on slope)-

A1p--0 to 3 inches, dark olive-gray (5Y 3/ 2) clay, black 
(5Y 2/ 2) when mOist; moderate, fine to medium, 
granular structure; hard when dry, very sticky 
when wet; few rounded pebbles as much as 1 inch 
in diameter on surface; strongly calcareous; abrupt, 
smooth boundary. 

A12-3 to 9 inches, olive-gray (5Y 4/2) clay, dark olive 
gray (5Y 3/2 ) when moist; strong, very thick, platy 
structure and mouerate, fine, blocky structure; 
compacted by tillage ; very hard when dry, very 
firm when moist, plastic when wet; few pebbles 
2 millimeters in diameter; few concretions of iron; 
strongly calcareous; gradual, smooth boundary. 

AC-9 to 34 inches, olive (5Y 4/3 ) clay, dark olive (5Y 3/ 3) 
when moist; streaks of dark material from surface 
soil in cracks; moderate, fine, angular to subangular 
blocky structure; very firm when moist, stiff and 
very sticky when wet; few concretions of iron; 
many concretions of calcium carbonate; few hard 
pebbles 3 to 4 millimeters in diameter; strongly cal
careous ; gradual, smooth boundary. 

0-34 to 46 inches +, olive (:iY '5 / 4) clay, olive (5Y 4/ 4) 
when moist; many olive-yellow (5Y 6/ 6) mottles, 
olive (5Y 5/ 6) when moist; weak, blocky structure 
to massive (structureless ); extremely firm when 
moist, stiff when wet ; few concretions of calcium 
carbonate; strongly calcareous; slightly weathered. 

When dry, the A horizon is dominantly oliye gray (5Y 
5/ 2) but ranges from olive gray (5Y 4/ 2) to dark gray 
(10YR4/ 1). vVhen moist it is dark olivegrav (5Y3/ 2). 
The solum is t.hinnest on the microknolls. 'Because of 
the knolls, the moderate slopes appear slightly undulat
ing, the highest ridges being browner than the microba
sins or valleys. Reaction of all horizons is about pH 8.0. 
A few small areas that are noncalcareous in the surface 
layer are included in areas mapped as Houston soils. 

Slopes range from about 2 to 8 percent. About I;} 
percent of 'the area is gently sloping, aibout 57 percent 
is moderately sloping, and about 30 percent is sloping. 
Many areas are adjacent to areas of higher lying, nearly 
level Houston Black soils and receive runoff from them. 

Houston soils are thinner and less dark throughout 
than Houston Black soils and are more sloping and more 
eroded. Salt crvstals can be seen after rains in eroded 
Houston soils. The Houston soils are darker colored than 
the Sumter soils and are less sloping, less shallow, and 
not so severely eroded. They are thicker and less dense 
than Ellis. soils and contain less gypsum, AlSO, the 
Houston SOlIs do not crust so severely as the Ellis soils 
and haye a faster rate of water intake.' 

Houston soils are well distributed in the county. They 
occur in most sloping areas, except in areas where the 
Austin formation crops out. They occupy about 10 per
cent of the county. 

Houston Black series 

Soils of the Houston Black series are very dark !;ray, 
deep, calcareous Grumusols on uplands. 'They devel
oped under taU grasses. The parent material consist.s 
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of chalk, strongly calcareous clay o,:e1'. shale, and ?ld 
alltnTium. ,Vide cracks are characierIstlC of these SOlIs, 
for the soils crack severely when they dry. Slopes are 
less than;) percent. ., 

Prolile of Houston Black clay (m a cultlvated field 
about 2 mile.., southeast of ,Yaxahachie; to reach site 
from ,Vaxahachie take farm road 878 and go east 1 
mile; then turn right on farm road 872 an~ go ~.25 .milo; 
then tHl'n left on dirt road and go O. i 5 mIle; sIte IS 100 
yards from a point on south side of road)-

A1p-O to 6 inches, ,ery dark gray (10YR 3/ 1) clay, black 
(10YR 2/ 1) when moist; gray (10YR 5/ 1) soft 
crust 1,4 inch thick on dry soil; moderate, fine, 
blocky structure; firm when moist, very plastic 
when wei; many medium pores; few concretions 
of calcium carbonate; few, small, hard, rounded 
pebbles on surface; abundant, fine, fibrous roots 
from wheat; strongly calcareous, clear boundary. 

A12-6 to 16 inches, very dark gray (10YR 3/ 1) clay; 
black (lOYR 2/ 1) II hen moist; strong, fine, blocky 
structure; ,ery firm when moist, very plastic when 
wet: few, very small, hard concretions of calcium 
carbonate; many, fine, fibrous roots; few concre
tions of iron: ped surfaces slick find shiny; strongly 
calcareous; gradual, smooth boundary. 

A13-16 to 40 inches, dark-gray (10YR 4/ 1) clay, very dark 
gray (10YR 3/ 1) when moist; moderate, medium 
to coarsf' , blocky structure; very firm when moist, 
plastic to stiff when wet; few, very small concre
tions of iron and calcium carbonate; many, fine, 
fibrous roots; few yellowish-red specks; strongly 
calcareous; gradual, smooth boundary. 

AC-40 to 70 inches, dark-gray (10YR 4/ 1) clay, very dark 
gray (10YR 3/ 1) when moist; moderate, medium, 
blocky structure; very fiTm when moist, plastic 
when wet; many concretions of calcium carbonate; 
few concretions of iron; few, very small, reddish
yellow specks (7.5YR 6/ 8 moist); strongly cal
careous; gradual, smooth boundary. 

0-70 to 80 inches +, dark olive-gray (5Y 3/ 2) clay, black 
(5Y 2/ 2) when moist; few, oli,e (5Y 5/ 4) and gray 
(5Y 6/ 1), diffuse mottles; many, very small, 
reddish-yellow (7.5YR 6/ 8) specks; weak, blocky 
structure to massi ve (structureless); very firm 
when moist, very plastic when wet; more dense 
than AC horizon; many concretions of calcium car
bonate; few concretions of iron, 2 to 5 millimeters 
in diameter; strongly calcareous; grades to marl 
at a depth of 84 inches. 

When dry, the surface layer ranges from dark gray 
(10YR 4/ 1) to black (10YR 2/ 1). The A and AC hori
zons combined range from 40 to 70 inches in thickness; 
they are thinnest in the more sloping areas. Hard, 
rounded, siliceous pebbles of chert, flint, and jasper occur 
in places where the soil developed from the Taylor marl. 
A few chalky fragments of pebble size are common where 
the soil developed from the Austin chalk. Thin frag
ments of hard, brown limestone are common where the soil 
developed from the Eagle Ford shale. 

In some areas where Houston Black soil is underlain 
by the Taylor marl, the soil contains hard, rounded peb
bles that make up about 5 to 10 percent of the soil mass. 
In such areas, the soils are somewhat more productive 
than soils that do not contain pebbles. Reaction of the 
surface layer is about pH 8.0. 

Honston Bl ack soils in native pasture commonly have 
a gilgai microrelief of alternating basins and knolls. 
These basins and knolls average about 8 to 12 feet across. 
The soil in the microbasins is clarker to a greater depth 
than that on the knoll s and occasionally is noncalcareous. 
In cllltivated fi elds plowing has mixed the surface layer 

with soils from both the microbasins a:nd microknolls. 
A wavy boundary separates the AC horIzon from the C 
horizon. . 

Houston Black clay is nearly .level to gently slopmg. 
About 23 percenL of the acreage IS nearly level, and run
off is slow from the more nearly level areas. About. 70 
percent of the area is dominantly very gently slopmg 
and only slightly eroded. About 5 percent IS gently slop-
ing and moderately eroded. . 

Houston Black soils are deeper and contalI~ more 
clay and fewer chalk fragments than Aust~n SOlIs and 
are darker throughout and generally less slopmg. Whe~e 
they are neal' Austin soils, they normn:lly are ~derl~m 
by chalky bedrock like that underlymg Austm SOl~S. 
In all other places in the county, Houston Black SOlIs 
grade to clayey shale or to calcareous clay. .Houston 
Black soils are deeper, darker, and less slopmg than 
Houston soils which are eroded in most places. They 
are calcareou~ whereas Hunt soils are noncalcareous. 
They crust less than ~unt soils and are. more s~lf-mulch
ing. Also, they contam fewer concretIOns of Iron than 
Hunt soils, which grade to marl throughout the county. 
Houston Black soils are less olive, less dense, less crusty, 
and more granular than Ellis soils. They have a lower 
content of gypsum than those soils, and generally are 
less sloping. Houston Black soils have developed from 
shale and are deeper to shale than Ellis soils. They are 
less crusty, less dense, and more permeable than 
Burleson soils. 

Houston Black clay, the only soil type mapped in this 
county, amounts to about 28 percent of the county. It 
is important for general farming and produces good 
yields. 

The Houston Black clays on stream terraces are 
mapped separately. These soils developed mainly 
under tall prairie grasses and scattered patches of hard
woods. The parent material is calcareous, old alluvium. 
Beds of stratified, water-bearing sand and gravel under
lie about 50 percent of the area at a depth of 10 to 30 
feet. Native pecan trees are common on these soils, 
mainly in better drained areas. 

vVhen dry, the A1 horizon ranges from gray (10YR 
5/ 1) to black (10YR 2/ 1) but is commonly very dark 
gray. Areas that are gray are somewhat crusty and 
contain fewer concretions of calcium carbonate than the 
darker colored areas. Reaction of the surface layer 
ranges from pH 7.5 to 8.2. 

Slopes are as much as 3 percent, but 57 percent of the 
area has slopes of less than 1 percent. 

Houston Black clay, terrace, occurs on stream ter
races ·with Burleson clay, terrace; Wi~son clay loam, 
terrace; and nearly level to gently SlOPlllO' soils of the 
Lewisville series. Houston Black clay t~rrace occurs 
along the main streams throughout the ~ounty. 'It occu
pies nearly level benches that are easily farmed and makes 
up about 21 percent of the total acreaO'e of Houston 
Black soils. b 

Hunt series 

Soils of the Hunt series are dark-gray, deep, noncal
careous Grumusols on uplands. They developed under 
t~ll gras~es and patches of hardwoods. Parent mate
nal con~lsts of ?layey marl of the Taylor formation. 
These SOIls are shghtly crusty and crack ·"hen th f> y dry. 



ELLIS COUNTY, 'I'EXAS 65 

Profile of Hunt clay (in a cultivated field about 8 
miles east of ",Vaxahachie and 0.75 mile east and 0.25 mile 

. north of Boyce)-
A1p--O to 7 inches, dark-gray (10YR 4/1) clay, very dark 

gray (10YR 3/ 1) when moist; moderate, very fine, 
blocky structure and medium, granular structure; 
firm when moist, very plastic when wet; iron con
cretions on surface and in horizon; noncalcareous; 
pH 7.5; clear boundary. 

A12-7 to 16 inches, very dark gray (10YR 3/ 1) clay, black 
(10YR 2/ 1) when moist; strong, fine, blocky struc
ture; very firm when moist, very plastic when wet; 
compacted by tillage; surface of peds very black, 
shiny, and slick; few small concretions of iron; 
many, fine, fibrous roots; noncalcareous; pH 
7.8 + ; gradual, smooth boundary. 

A13-16 to 28 inches, very dark gray (10YR 3/1) clay, 
black (10YR 2/ 1) when moist; weak to moderate, 
medium, blocky structure; very firm when moist, 
very plastic when wet; soil very dense; few fine 
pores; few small concretions of iron; noncalcar
eous; pH 8.0; gradual, smooth boundary. 

Al4-28 to 42 inches, very dark gray (10YR 3/ 1) clay, black 
(10YR 2/ 1) when moist; weak to moderate, blocky 
structure; very firm when moist, very plastic when 
wet; many concretions of iron; few hard concre
tions of calcium carbonate; noncalcareous; pH 8.0; 
gradual, smooth boundary. 

AG--42 to 60 inches +, dark-gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) when moist; prominent, 
dark yellowish-brown (10YR 4/4 moist) mottles; 
common, diffuse, olive-gray (5Y 4/2 moist) mot
tles; weak, blocky structure; very firm when moist, 
very plastic when wet; many salt crystals; many 
hard concretions of calcium carbonate; few con
cretions of iron; few, fiat, shiny, thin, shell-like crys
tals; strongly calcareous; pH 8.0. 

When dry, the A1 horizon ranges from dark gray 
(10YR 4/1) to black (10YR 2/ 1). The surface of un
plowed fields is fairly gray after rains because a weak, 
very thin, grayish crust forms. The AC and C horizons 
range from dark gray (10YR 4/1) to olive gray (5Y 4/2) 
and are commonly mottled with pale olive, dark yellowish 
brown, and olive yellow. 

Hunt soils contain many iron concretions throughout 
the solum. In most places these concretions are fairly 
numerous in the surface layer and are noticeable in un
plowed areas. Hard, smooth, rounded, siliceous pebbles 
and a few small stones occur in many places on Hunt 
soils and amount to as much as 5 percent of the soil by 
volume. These pebbly areas produce higher yields than 
areas of typical Hunt soils, probably because they take in 
water better. 

Hunt soils are gently sloping to nearly level. About 
16 percent of the acreage is nearly level, and about 84 
percent is gently sloping. Undisturbed areas have a 
well-developed pattern of microrelief. 

Hunt soils differ from Houston Black soils mainly in 
being non calcareous in the surface layer and lower in 
calcium carbonate in the rest of the solum. However, 
Hunt soils are more crusty than Houston Black soils and 
ar~ slightly. more dense .in their subsoil. Also, they con
tam many Iron concretIOns. They developed from only 
clayey marl or calcareous clay whereas Houston Black 
soils developed from chalk, old alluvium, clayey marl, 
and strongly calcareous clay over shale. 

Hunt soils are more granular in the surface layer than 
Burleson soils but are not so dense, crusty, or slowly per
meable. The Burleson soils d vel oped mainly on 
sirmtm t.erraces in mod rately calcareous alluvium. 

Hunt soils occur in the east-central part of the county, 
where they are underlain by Taylor marl. They amount 
to less than 1 percent of the county. Because they are 
smooth and nearly level to gently sloping, most Hunt 
soils are used for cultivated crops. 

Lamar series 
Soils of the Lamar series are calcareous, loamy Rego

sols. They developed in calcareous, earthy marine sedi
ments that are low in minerals that weather readily. 
These soils developed under tall prairie gTasses. Most 
areas are eroded because they were cultivated. Now 
they have been abandoned and are in wild pasture of 
coarse bunchgrasses, partridgepeas, briers, and grape
vines. Pecan trees grow along the waterways. These 
soils are well dissected by natural drains and ha ve 
slopes ranging from 2 to 12 percent. 

Profile of Lamar clay loam (in an abandoned field 
about 30 miles east of lVaxahachie in the Bristol com
munity; to reach site go east from Palmer on fann road 
813 for 5 miles; then turn left on dirt road and go 1.25 
miles; site is on right side, 100 feet from road)-

A1-O to 7 inches, grayish-brown (2.5Y 5/2) clay loam, dark 
grayish brown (2.5Y 4/ 2) when moist; common, 
brownish-yellow mottles; moderate, medium, granu
lar structure; fri'able when moist, very sticky when 
wet; weak surface crust; many, fine, fibrous roots; 
many worm casts; many hard concretions of cal
cium carbonate ; strongly calcareous; pH 8.2; many 
medium pores; gradual boundary. 

A12-7 to 16 inches, light olive-brown (2.5Y 5/ 3) clay loam, 
olive brown (2.5Y 4/3) when moist; moderate, me
dium, subangular blocky structure; friable when 
moist, very sticky when wet; many medium pores; 
many worm casts; many, fine, fibrous roots; 
strongly calcareous; pH 8.2; gradual boundary. 

AO-16 to 36 inches, light brownish-gray (2.5Y 6/ 2) clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
scattered, fine, yellowish-brown spots; white nod
ules of calcium carbonate; weak, medium, blocky 
structure ; slightly firm to friable when moist, hard 
when dry; many grass roots between peds; few 
concretions of calcium carbonate; strongly calcar
eous; pH 8.2 ; diffuse boundary. 

0-36 to 62 inches +, light brownish-gray (2.5Y 6/ 2) clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
dividing plane stained yellowish brown; moderate to 
strong, medium and thick, platy structure; com
pacted; calcareous without evident segregation of 
calcium carbonate; pH 8.2. 

When dry, the surface layer ranges from grayish brown 
(10YR 5/2) through light olive brown (2.5Y 5/4) to light 
yellowish brown (10 YR 6/4 ). Color is more yellowish 
brown in gullies and in the more severely eroded areas than 
it is in uneroded areas. Flagstones of brown limestone 
occur in the subsoil in many places. In a few small areas 
that have never been cultivated the soil is noncalcareous 
and is about neutral to a depth of as much as 15 inches. 
The surface layer ranges from clay loam to heavy loam. 
Brownish mottles in the AC and C horizons range from 
none to distinct; these mottles do not indicate wetness. 

Lamar soils are well drained and are on slopes that 
range from 2 to 12 percent. They commonly occupy slop
in~ to moderately steep areas between areas of higher 
lying, gently sloping, deep soils and soils on the flood 
p1a.in of large natural drains. 

The Lamar soils are more granula.r throughout than 
the Sumter soils. They grade to platy marl whereas the 
Lf'wisvill e soils grade to olll alluvium. Lamar soils are 
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not so dark colored as Broken allm~ial land, which is 
over chalky bedrock. They are more friable and granu
lar than the Houston soils. 

The Lamar soils occur in the northeastern part of the 
county near the Houston and. Sumter soils. Lamar soils 
are also near Crockett and ·Wilson soils, which commonly 
occupy nearly level ridges. Lamar clay loam is the only 
soil type of this series ma pped in Ellis County, and it 
makes up about 0.34: percent of the total acreage. 

Lewisville series 
Soils of the Lewisville series are deep, well-drained, 

dark-brown, granular clays and loams. These soils are 
Hendzinas that developed in beds of sloping alluvium. 
They are commonly underlain by water-beari?-g sand or 
gravel at a depth of .) to 20 feet. The natIve vegeta
tion was mainly tall grasses and patches of pecan, cot
tonwood, and other hardwoods. Erosion has removed 
the dark original surface layer from most of these soils, 
and uncrossable gullies are common. Many of the 
gullies have cut through the strongly calcareous C hori
zon into the stratified old alluvium. 

Profile of Lewisville silty clay (in pasture; to reach 
site go south from Bardwell on farm road 984: to Bardwell 
cemetery; continue south on gravel road across Onion 
Creek; then turn left and go 0.2 mile; then turn right and 
go 0.3 mile; site is on right, 200 feet from road)-

AI-O to 6 inches, dark-bro'\\n (10YR 4/3 ) silty clay, dark 
brown (10YR 3/ 3) when moist; strong, medium, gran
ular to very fine, subangular blocky structure; firm 
but crumbly ",hen moist, sticky '\\hen wet; many, fine, 
fibrous roots; earthworm casts make up 20 percent of 
horizon by yolume; few small pebbles; many con
cretions of calcium carbonate; calcareous; smooth 
boundary. 

A12-6 to 16 inches, dark yellowish-brown (10YR 4/ 4) silty 
clay, dark brown (10YR 3/ 4) when moist ; strong, me
dium, granular to very fine, sub angular blocky struc
ture; firm but crumbly when moist, sticky and plastic 
when wet; many, fine, fibrous roots ; many earthworm 
casts; few small pebbles; many, small, hard concre
tions of calcium carbonate; many, medium pores; 
strongly calcareous; gradual boundary. 

AO-16 to 2S inches, yellowish-brown (10YR 5/4) silty clay, 
dark yellowish brown (10YR 4/ 4) when moist; mod
erate. medium, granular and very fine, sub angular 
blocky structure; firm but crumbly when moist, 
sticky and plastic when wet; many, fine, fibrous 
roots; many concretions of calcium carbonate, 
which increase in number with increasing depth; 
many, medium pores; many worm casts; strongly 
calcareous; gradual boundary. 

CI-2S to 36 inches, brownish-yellow (10YR 6/S ) silty clay, 
yellowish brown (10YR 5/ S) when moist; moderate, 
medium, granular and very fine, subangular blocky 
structure; firm but crumbly when moist, slightly 
sticky and slightly plastic when wet; many medium 
pores; concretions of calcium carbonate 5 to 10 milli
meters in diameter make up about 20 percent of the 
horizon; strongly calcareous; gradual boundary. 

0-36 to 52 inches +, yellow (10YR 7/ 6) sandy clay, brown
ish yellow (10YR 6/ 6) when moist ; weak, granular 
structure; firm but crumbly when moist, slightly 
sticky when wet; horizon very moist ; few small con
cretions of calcium carbonate; strongly calcareous. 

When dry, the A horizon ranges from brown (10YR 
.'5/3) to dark brown (10YR 3/ 3). The A horizon ranges 
from loam to silty clay, and the AC horizon ranges from 
heavy loam to light clay .. The A. and. AC horizons ~om
bined range from 20 to 4:0 Inches In thIckness. StratIfied 
coarse material underlie" about 80 percent of areas 

mapped as Lewisville soils at a depth ranging from 5 to 
20 feet. The reaction is strongly calcareous, and the pH 
ranges from 8.0 to 8.3. . 

Lewisville soils are well draIned. They are nearly 
level to moderately steep and occur mainly on valley 
slopes between higher lYIng, nearly level areas and t~e 
flood plain. Less than 1 percent of th~ area mappe~ IS 

nearly level, and only about 15 percent IS gently slopIng. 
The Lewisville soils are browner and generally more 

sloping than Houston Black soils and are more crumbly, 
more granular, and more permeable. Their profi~e ch~r
acteristics are somewhat similar to those of AustIn SOlIs, 
which occur on uplands underlain by chalk. Lewisville 
soils are similar to Frio soils but occur on valley slopes 
whereas Frio soils occur on flood plains. 

About 8 percent of the acreage in L~wisville soils in 
Ellis County is loamy. These loamy SOlIs are generally 
browner than the silty clays. 

Lewisville soils are well distributed in the county. 
They occur on stream terraces along most of the larger 
streams and make up less than 4: percent of the total 
acreage. 

Norge series 
Soils of the Norge series occur with Payne and Lewis

ville soils on terraces, mostly along Chambers Creek. 
They are similar to the Payne soils but are brown or 
reddish brown and have a subsoil of red, unmottled sandy 
clay. They are redder than the Lewisville soils and are 
non calcareous instead of strongly calcareous. 

Profile of Norge fine sandy loam (in a cultivated 
field on the eastern side of the county road, 0.3 mile 
south of intersection of farm road 916 and western 
boundary of the county)-

Alp-O to 7 inches, brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) when moist; weak, very 
fine, granular structure to single grain (structure
less) ; loose when dry, non sticky when wet ; surface 
crust, about one-quarter inch thick, crumbles read
ily when handled; pH 5.S; clear boundary. 

BI-7 to 13 inches, dark reddish-brown (2.5YR 3/ 4) light 
sandy clay, dark reddish brown (2.5YR 2/4) when 
moist; weak, blocky structure; compacted by till
age; firm when moist, sticky when wet; few stains 
from organic matter; pH 6.0 ; gradual boundary. 

B2-13 to 32 inches, weak-red (2.5YR 4/ 2) sandy clay, 
dusky red (2.5YR 3/2) when moist; few, promi
nent mottles, yellowish red (5YR 5/6) when moist· 
few stains from organic matter; weak, medium: 
blocky structure; hard when dry firm when moist 
plastic when wet; few concretion~ of iron in lowe~ 
part; pH 6.0; gradual boundary. 

B3-32 to 44 inches, yellowish-brown (10YR 5/ 6) clay loam 
da.rk yellowish brown (10YR 4/6) when moist; 
famt: yellow mottles; weak, blocky structure to 
maSSIve (structureless); very hard when dry very 
firm when moist, plastic when wet· many soft 
concretions of iron about 3 to 5 milli~eters in di
ameter; pH 6.3; gradual boundary. 

C1--44 to 60 inches, yellowish-brown (10YR 5/ S) fine sandy 
loa~ , d~rk yell?wish brown (10YR 4/ S) when 
m?Ist; sm~le gram (structureless) ; loose when dry, 
slIghtly sticky when wet; few concretions of iron; 
pH 6.5. 

When dry, the uneroded surface layer rano-es from 
pale . brown (10YR 6/3 ) to dark brown (10YR 4/ 3), 
but In eroded areas the dark reddish-brown B horizon 
is. exposed. In areas of thin soil where plowing has 
mIXed the upper part of the B horizon with the fine 
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sandy loam A horizon, the surface layer is fine sandy 
loam to light clay loam. Thickness of the A horizon 
ranges from 4 to 10 inches. Mottles in the B horizon 
range from few to many and from very prominent to 
faint. Reaction ranges from pH 5.0 to 7.0. 

Slopes are dominantly about 2 to 3 percent. Norge 
soils occupy well-drained parts of broad stream terraces 
near the Payne soils. They are more sandy in the 
surface layer than Payne soils and more red in the 
sandy clay subsoil. 

Payne series 
Soils of the Payne series are nearly level to gently 

sloping, dark grayish-brown clay loams and fine sandy 
loams that are deep amI nonca lcareous. These Reddish 
Prairie soils have a dense, mottled subsoil that grades to 
moderately coarse material in most places at a depth 
of 7 to 10 feet. These soils occur mainly on terraces 
along streams and, in places, are sli~htly undulating. 

Profile of Payne clay loam (in a held reached by going 
west from Maypearl on farm road 916 to Auburn store; 
sit.e i 100 feet west of store and 100 feet north of road)-

A1p-O to 6 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/ 2) when moist; 
weak, granular and very thick, platy structure; hard 
when dry, friable when moist, sticky and plastic 
when wet; unplowed surface crusted; few concre
tions of calcium carbonate on the surface; noncal
careous; pH 7.0; abrupt boundary. 

B21-6 to 14 inches, dark-brown (10YR 3/ 3) clay, very dark 
brown (10YR 2/ 3) when moist; few reddish-brown 
(5YR 4/4) mottles in lower part when moist; weak, 
blocky structure; firm when moist, plastic when wet; 
few iron concretions; few fine pores; many small 
peoble<;; compa'Cted by tillage; nonculcareous; pH 
6.5; gradual, smooth boundary. 

B22-14 to 24 inches, olive (5Y 4/ 3) clay, dark olive (5Y 
3/ 3) when moist; many mottles of yellowish red 
(5YR 4/ 6) when moist; weal{, blocky structure; very 

firm when moist, very plastic when wet; no visible 
pores; many concretions of iron 3 millimeters in 
diameter; noncalcareous; pH 6.5; gradual, smooth 
boundary. 

B3- 24 to 36 inches, olive (5Y 4/ 4) clay, dark olive (5Y 3/ 4) 
when moist; few, very faint mottles of reddish yellow 
(5YR 6/ 6) when moist; weak, blocky structure to 
massive (structureless) ; very firm when moist, very 
plastic when wet; few concretions of iron in lower 
part; noncalcareous; pH 7.5; gradual, smooth 
boundary. 

BC-36 to 44 inches, olive-gray (5Y 5/ 2) clay, olive gray 
(5Y 4/ 2) when moist; massive (structureless) ; very 
hard wben dry, very firm when moist, very plastic 
when wet; many concretions of calcium 'Carbonate 5 to 
10 millimC'ters in di'umeter : f!:'w iron concretions; clay 
'appears to contaill sand; weakly calcareous; pH 8.0; 
gradual, smooth boundary. 

C-44 to 60 inches, light olive-gray (5Y 6/ 2) clay, olive gray 
(5Y 5/ 2) when moist; few olive (5Y 5/ 6) mottles 
when moist; massive (structureless) ; very hard when 
dry, very firm when moist, very plastic when wet; 
many concretions of calcium carbonate 3 milli
meters in diameter; few iron concretions; clay ap
pears to contain sand; calcareous; pH 8.0. 

·When dry, the surface laver ranges from brown (10YR 
4/3) to dark brown (7.5YR 4/2) in color and from fine 
sandy-loam to h{'avy clay loam in texture. The A hori
zon IS 4 to 1f) inches thick. Reaction of this horizon 
ranges from pH 6.0 t.o 7.0 but is dominantly 6.0. Mottles 
in the B horizon range from few to many. Reaction 
ranges from pH 5.8 to 8.0 and is more alkaline with 
increasing depth. The C horizon is nonealc!Lreons in 

places. Depth to stratified sand or gravel commonly 
ranges from 7 to 10 feet, but this material may be 
absent in places. 

Slopes are less than 3 percent. These soils generally 
occuPy well-drained stream terraces. Internal drain
age IS slow. About 301ercent of the acreage in Payne 
soils is nearly level an has a clay loam surface layer. 

Payne soils are similar to Wilson soils but are darker 
throughout. They are less sloping and less firm in the 
upper part of their subsoil than Crockett soils and occur 
on stream terraces whereas Crockett soils occur on up
lands. Payne soils occur mainly along Chambers Creek 
and on low terraces along the Trinity River. Less than 
2,000 acres of Payne soils occurs in the county. 

Pratt series 
Soils of the Pratt series are dark-brown to brownish

yellow, deep, slightly acid loamy sands. They are 
Chestnut soils that intergrade to Regosols. These soils 
occur on stream terraces, mainly along the Trinity 
River. Slopes are nearly level to gently sloping and are 
some""hat undulating in places. The native vege
tation was hard"oods, briers, bull nettles, and other 
plants tolerant of drought. These soils are loose and 
are likely to blow if left bare. 

Profile of Pratt loamy fine sand (at a point between 
Sand Land and gravel road; to reach site go east from 
Ennis 7.5 miles on State Route 34; tum north on gravel 
road and go 1 mile)-

A1-0 to 9 inches. dark-brown (10YR 4/3) loamy fine sand, 
darl{ brown (10YR 3/ 3) when moist; weak, granu
lar structure to single grain (~tructureless); loose 
when dry, very friable when moist, llonsticky when 
wet; slightly compacted; pH 6.0; gradual, smooth 
boundary. 

A12-D to 20 incbes, dark yellowish-brown (10YR 4/4) 
loamy fine sand , dark yellowish brown (10YR 3/ 4) 
when moist; single grain (stl'uctureless ) ; loosf' when 
dry, very friable when moist. nonsticky when wet: 
pH G.O; gradual, smooth boundary. 

A3-20 to 30 inches, yellowisb-brown (10YR 3/ 4) loamy 
fine sand, dark yellowish brown (10YR 4/ 4) when 
moist; single grain (structureless); loose when dry, 
very friable when moist, nonsticky when wet; pH 
6.0; gradual, smooth boundary. 

B21-30 to 50 inches, brownish-yellow (10YR 6/ 5) loamy 
fine sand, yellowish orown (10YR 5/ 6) when moist; 
single grain (structureless); loose "ben dry, very 
friable when moist, nonsticky when wet; noncal
careous ; pH 6.5; gradual, smooth boundary. 

B22-50 to 60 inches, brownish-yellow (10YR 6/ 8) loamy 
fine sand, yellowish brown (10YR 5/ 8) when 
moist; single grain (structureless); loose when dry, 
very friable when moist, Slightly sticky when wet; 
noncalcareous; pH 6.5. 

"When dry, the surface layer ranges from grayish 
brown (10YR 5/ 2) to yellowish brown (10YR 5/ 4). It 
is dominantly loamy fine sand. Sand pits indicate that 
this soil is about 12 feet thick. In a few places, however, 
clay occurs at a depth of 50 inches, but generally tex
ture does not change within a depth of 100 inches. 
Reaction of the surface layer ranges from pH 5.5 to 6.5. 

The Pratt soils are ,yell drained and occupy slightly 
undulating terraces just above t.he normal flood stage 
a long the Trinity River. Slopes range from 0 to about 
3 percent. These soils occur in Ellis County in small 
areas of gently undulating loamy samls on th{' flood 
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plain of the Trinity River. They are on low benches 
and are closely associated with Trinity soils. 

The Pratt soils are coarser textured and looser than 
Dougherty and Stillham soils, \,hich have a more yel
low, much finer textured subsoil. Only Pratt loamy fine 
sand was mapped. The total acreage is 517 acres. 

Stephen series 
Soils of the Stephen series are well-drained, dark-brown 

silty clays that have moderate, granular and subangular 
blocky structure. These strongly calcareous soils de
veloped mainly under tall native grasses in thick beds of 
white chalk underlain by the Austin formation. They are 
gently sloping to sloping Brunizems and are well dis
sected by natuml dra \VS. In the more eroded areas the 
soils are lighter in color and more gravelly than normal. 

Profile of Stephen siltv clay (in a pasture about 5 miles 
southwest of Maypearl; ~to reach site go south from May
pearl on farm road 66 for 3.75 miles; turn left on gravel 
road and go 3.5 miles; then turn right on gravel road 
and go 1.75 miles; site is 0.33 mile north from road)-

Al--{) to 4 inches, very dark grayish-brown (10YR 3/ 2) light 
silty clay, slightly darker (10YR 3/ 2) when moist; 
moderate, medium, granular and fine, subangular 
blocky structure; no distinct ped coatings; firm when 
moist, slightly plastic and sticky when wet; many 
worm casts on surface and in horizon; many medium 
pores; stained by organic matter; many chalk frag
ments on surface and in horizon; strongly calcar
eous; gradual, smooth boundary. 

A12-4 to 14 inches, "ary dark grayish-brown (10YR 3/ 2) 
silty clay, slightly darker (10YR 3/2) when moist; 
strong, medium, granular and fine, sub angular 
blocky structure; firm when moist, plastic when 
wet; many chalk fragments; many, fine, fibrous 
roots; many worm casts; many earthworms; 
strongly calcareous; clear boundary. 

R-AC-14 to 24 inches, rubble consisting of about five parts 
platy fragments of chalk and one part light silty clay 
between fragments; silty clay is dark brown to a 
depth of 18 inches but grades to pale brown; abrupt 
boundary. 

R-24 to 40 inches +, alternating soft and hard beds of white 
(10YR 9/ 2) marine chalk; hard beds break readily 
with pick and can be cut with woodworking tools. 

"11en dry, the surface layer ranges from dark brown 
(7.5YR 4/ 2) to grayish brown (10YR 5/ 2). Thickness 
of the combined A and R-AC horizons ranges from 10 to 
24 inches. Above the R-AC horizon, chalk fragments 
make up as much as 10 percent of the soil material. 

Stephen soils are deepest in the small valleys and are 
shallowest on ridges, where they occur closely with Eddy 
soils. The reaction throughout the profile ranges from 
pH 8.0 to 8)t 

Slopes range from 1 to 5 percent. About 40 percent of 
Stephen soils is gently sloping; 25 percent is in a gently 
sloping, eroded complex with Eddy soils; and 35 percent 
is in a moderately sloping, eroded complex with Eddy 
soils. 

The Stephen soils occur only in the west-central part 
of the county and are underlain by the Austin forma
tion. They make up about 5 percent of the total acreage 
of the county. 

Stidham series 
Soils in the Stidham series are brown, well-drained 

loamy fine sands on low terraces along the Trinity 
River. They are Red-Yellow Podzolic soils that devel-

oped in neutral to alkaline sandy alluvium. Slopes are 
dominantly less than ; ~ percent but. range to as m~ch 
as 5 percent. Slight mounds are III the less slopmg 
areas. The native vegetation was hardwoods. These 
soils are lertile and produce excellent pasture of Coastal 
and common bermudagrasses. . 

Profile of Stidham loamy fine sand (11~ J?astu~e about 
15 miles southeast of Emns near the TrImty RIver; to 
reach site go south from Ennis on U.S. HIghway No. 
287 for 3 miles' then turn left on farm road 662, and go 
12 miles and tu~n left into pasture; site is on the Taylor 
farm, 0.25 mile north of road)-

Al--{) to 6 inches, grayish-brown (10YR 5/2) lo.amy fine 
sand, dark brown (10YR 4/ 3) when mOIst; very 
weak suball"'ular blocky structure; somewhat loose 
when'dry v:ry friable when moist, nonsticky when 
wet; ma~y, fine, fibrous roots; stains of organic 
matter; many medium pores; pH 6.7; gradual 
boundary. 

A12-6 to 14 inches, light yellowish-brown (10YR 6/4) 
loamy fine sand, yellowish brown (10YR 5/4) when 
moist; single grain (structureless); loose when dry, 
very friable when moist, nonsticky when wet; 
many, fine fibrous roots; porous; pH 6.5; gradual 
boundary. 

A2-14 to 20 inches, very pale brown (10YR 7/2) loamy 
fine sand, pale brown (10YR 6/3) when moist; 
single grain (structureless); loose when dry, very 
friable when moist, non sticky when wet; many 
fibrous roots; porous; pH 6.5; gradual boundary. 

B21-20 to 30 inches, brownish-yellow (10YR 6/ 8) sundy 
clay loam, yellowish brown (10YR 5/ 8) when 
moist; few, medium, distinct, red (2.5YR 4/8) 
mottles; weak, subangular blocky structure that 
breaks to granular; friable when moist, slightly 
sticky when wet; many, fine, fibrous roots; porous; 
pH 6.0; gradual boundary. 

B22-30 to 48 inches, reddish-yellow (7.5YR 6/8) light 
sandy clay, strong brown (7.5YR 5/ 8) when moist; 
common, distinct, medium, red (2.5YR 4/8) mottles; 
weak, subangular blocky structure that breaks to 
granular structure; firm when moist, Slightly sticky 
when wet; many, fine, fibrous roots; porous; sand 
increases with increasing depth; pH 6.5; abrupt 
boundary. 

B3-48 to 60 inches +, brownish-yellow (10YR 6/8) sandy 
clay loam, yellowish brown (10YR 5/8) when 
moist; weak, granular to subangular blocky struc
ture; firm when moist, Slightly stkky when wet; 
few, fine, fibrous roots; porous; somewhat sandier 
than B22 horizon; pH 7.0. 

. When dry, the surf~ce lay~r ranges from light brown
Ish gray (10YR 6/ 2). m cultIVated fields to dark grayish 
brown (10yR 4/ 2) III areas recently cleared of timber. 
The A hOrIzon ranges from 18 to 30 inches in thickness. 
~t is loamv san~ to loamy fine sand in most places but, 
m a few places, IS fine sandy loam. Reaction of the sur
face layer ranges from pH 6.0 to 6.8. 

The Stidham soils have a mottled, finer textured sub
soil than the Pratt soils. They are finer textured than 
Wils~n fine sandy loams and do not have a dense, gray 
SUbsOIl. 

The Stidham soil~ ?ccur. in the eastern part of the 
cour:ty alor:g the ~rImty RIv~r and were mapped in an 
undIfferentIated soIl group WIth Dougherty loamy fine 
sand. 

Sumter series 
Soils in the Sumter st'r1es are moderately deep pale 

calcareous, clayey Rego~ols. They developed und~r mid 
and tall grasses, but erOSIOn has prevented the development 
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of a dark surface layer. The parent material is clayey 
marl or shaly clay. These soils dominantly are strongly 
sloping, and they take in water slowly. 

.Profile of Sumter clay (in abandoned field about 15 
mIles southeast of vVaxahachie; to reach site from inter
section of farm road 877 and State Route 34, go south
east on gravel road 1.5 miles; site is about 100 yards west 
of road)-
A~ to 6 inches, pale-olive (5Y 6/3) clay, olive (5Y 5/ 3) 

when moist; few, light yellowish--brown (10YR 
6/ 4) mottles; moderate, fine, blocky and medium, 
granular structure; hard when dry, firm when 
moist; surface crust crumbles readily; calcareous; 
pH 8.0; gradual, smooth boundary. 

Cl-6 to 12 inches, olive (5Y 5/4) clay, olive (5Y 4/4) 
when moist; few, prominent, light yellowish-brown 
(10YR 6/4) mottles; weak, blocky structure; firm 
when moist, stiff and plastic when wet; many con
cretions of calcium carbonate; pH 8.0; calcareous: 
gradual, smooth boundary. 

02-12 to 24 inches, olive (5Y 5/ 3) clay, olive (5Y 4/ 3) 
when moist; common, brownish-yellow (10YR 6/ 6) 
mottles; medium, platy structure; very firm when 
moist, stiff and plastic when wet; many lime con
cretions; calcareous; pH 8.0 ; gradual, smooth 
boundary. 

03-24 to 44 inches +, olive (5Y 5/ 3) clay, olive (5Y 4/ 3) 
when moist; many, 'brownish-yellow (10YR 6/ 6) 
mottles; medium, platy structure; very firm when 
moist, stiff and plastic when wet; common concre
tions of lime; calcareous; pH 8.0; grades to clayey 

- marl at 44 inches. 

When dry, the surface layer ranges from grayish bro, n 
(2.5Y 5/ 2) to olive (5Y 5/ 4). Mottles in the C horizon 
range from light yellowish brown (10YR 6/ 4) to olive 
yellow (5Y 6/6). The AC horizon is as much as 10 inches 
thick but is absent in many eroded areas. Lumps and 
lenses of soft calcium carbonate range from few to many 
and are more numerous where the soil grades to slightly 
weathered clayey marl. 

These well-drained soils are sloping to strongly sloping. 
Slopes range from 5 to 12 percent and are commonly in 
sloping areas between higher lying, gently sloping-, deep 
soils and soils on the flood plain. Runoff from adjacent 
higher areas has formed gullies in many places. 

Sumter soils are less dark and more sloping than 
Houston soils. They are not so dense and hard as the 
Ellis and Houston soils. Sumter soils are less friable 
and granular than Lewisville soils and are less perme
able in the subsoil and do not grade to old alluvium. 

Sumter soils occur mainly in. scattered small tracts, 
where they are closely associated with Houston soils in 
sloping to strongly sloping areas. In the western part of 
the connty they are underlain by Eagle Ford shale, and 
in the eastern part by Taylor marl. The Sumter soils 
make up only 1.42 percent of the county. 

Trinity series 
Soils in the Trinity series are dark, deep, calcareous 

cl~ys .on th~ flood plain of streams. They are Alluvial 
SOlIs lU sedIments washed mostly from calcareous soils 
of the blackland prairie. The native vegetation is 
mainly hardwoods and grasses in open areas. These 
soils are nearly level and are slowly drained. They 
crack severely when they dry. Beds of. sand and gr~vel 
und rli about 50 percent of the acreage of Trinity soils. 

Profile of Trinity clay (in cultivated field about 10 
mil s northeast of Ennis; to reach site go northeast from 

Ennis on State Route 3-4: for 9.5 miles; then go southeast 
0.25 mile; site is 50 feet from road on right side)-

A1p-D to 4 inches, dark-gray (10YR 4/ 1) clay, very dark 
gray (10YR ~/1) when moi<;t; moderate, fine, 
blocky and medium, granular structure; soft sur
face crust, lj! to % inch thick, crumbles readily; 
slighUy firm when moist, stic]{y and plastic when 
wet; porous; strongly calcareous; clear, smooth 
boundary. 

A12--4 to 34 inches, very dark gray (10YR 3/ 1) clay, black 
(10YR 2/ 1) when moist; weak, blocky to moderate, 
fine, blocky structure; upper 8 inches compacted by 
tillage and bas weak, platy structure; very firm 
when moist, ver y plastic when wet; porous; 
strongly calcareous; gradual, smooth boundary. 

A13-34 to 50 inches, very dark gray (10YR 3/ 1) clay. 
black (10YR 2/ 1) when moist; common. pale-olive 
(r5Y 6/ 4) mottles, olive (5Y 4/ 4) when moist; weak. 
blocky strurture; very firm when moist. very plastdc 
when wet; lem,es of moderately coarse material; 
strongly calcareous; gradual, smooth boundary. 

Al4-50 to 60 inches +. very dark gray (5Y 3/ 1) clay. black 
(5Y 2/ 1) when moist; common, olive (5Y 5/ 3) 
mottles, olive (!'iY 4/3) when moist; weak, blocky 
structure; very firm when moist, very plastic when 
wet; many hard concretions of calcium carbonate; 
slightly stratified; more uniform in color than the 
A13 horizon above; porous; strongly calcareous. 

'When dry, the surface layer ranges from gray (10YR 
5/ 1) to olive gray (5Y 5/ 2) but is dominantly dark 
gray or very dark gray. If they formed from alluvium 
washed from Houston and Ellis soils, Trinity soils are 
likely to be olive and dark yellowish brown. Also, these 
soils may be somewhat mottled with olive and olive yellow 
in the subsoil. Trinity soils are dominantly heavy clay, 
but in many places the lower part of the profile contains 
lenses of mode,rately coarse material. All horizons have 
a pH of about 8.0. 

Trinity soils occur on the flood plain of streams and have 
slow surface drainage. They are mainly nearly level, 
and some areas are in slight depressions. Internal drain
age is generally slow, but in those soils that have a loamy 
substratum it is medinm. About 63 percent of the acre-
age of Trinity soils is flooded freqnently. . 

Trinity soils are darker thronghout and less granular 
than Frio soils and ha ye finer texture, slower permea
bility, and slower surface drainage. 

Trinity clay, loamy substratum, grades to the loamy 
material at a depth of about 30 inches in most places, but 
the depth to the loamy layer ranges from 18 to 40 inches. 
In most places, the loamy substratum is reddish yellow 
(7.5YR 6/ 8) to yellowisli brown (10YR 5/4) when dry. 
These areas are somewhat snbirrigated by a moderately 
shallow water table. Gravel pits are common on these 
soils. Scattered large pecan trees occur. 

Trinity soils are well distributed in the county. The 
largest areas are on the flood plains of the Trinity River, 
Chambers Creek, and , iV-axahachie Creek. These soils 
amonnt to about 11 percent of the county. 

Wilson series 
Soils of the ,Vil8on f-erie are deep, da,rk-gray PlaJlo

sols. These soils developed in calrareous clay under 
tall grasses. They are slightly acid to medium acid 
in the surface layer. Texture of the surface layer is clay 
loam or fine sandy loam. The subsoil is dense, very 
slowly permeable clay. Slopes range from 0 to abont 3 
percent. "Wilson soils crust readily. 
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Profile of vVilc,on clay loam (in a cultivated field about 
10 miles soutln est 01 Ennis; to reach siie from Ennis go 
outhwe!:>t on Siate Route 34 for 2.5 miles; then go south 

on gravel road 6 miles; then turn right and go 0.3 mile; 
then turn left and go 0.8 mile; then turn right a.nd go 0.2 
mile; then turn left and go 0.2 mile on dirt road; site is 
60 feet southeast of intersection)-

A1p-0 to 5 inches, dark-gray (10YR 4/ 1) ·clay loam, very 
dm k gray (10YR 3/ 1) when moist; weak, fine, gran
ula r structure; friable when moist, very 'Sticky and 
pl'astic when wet; weak surface crust, one-quarter 
inch thick; many worm casts ; many medium pores; 
many, fine, fibrous roots; pH 6.3; abrupt boundary. 

B2-5 to 38 inches, dark-gray (10YR 4/ 1) , dense clay, very 
dark gray (10YR 3/ 1) when moist; moderate, fine 
to medium, blocky a nd subangular blocky structure; 
very firm when moist, sticky and stiff when wet; 
few, fine , fibrous roots; few concretions of iron and 
calcium carbonate in lower part; thin continuous 
clay films ; few gypsum crystals in lower part; non
calcareous; pH 6.7; gradual boundary. 

Cl-38 to 44 inches, d'ark gray:iR'h~brown (2.5Y 4/ 2) clay, 
very dark grayish brown (2.5Y 3/ 2) when moist; 
few, fine, faint, light olive-brown (2.5Y 5/ 6) mottles; 
massive (structureless) ; very firm when moist, stiff 
when wet; many small concretions of calcium car
bonate and iron; calcareous; pH 8.0; gradual 
boundary. 

C---44 to 70 inches, light olive-brown (2.5Y 5/ 4) clay, olive 
brown (2.5Y 4/ 4) when moist; weak, blocky struc
ture to massive (structureless); very hard when 
dry, very firm when moist, plastic when wet; few 
concretions of iron; many small concretions of cal
cium carbonate; few gypsum crystals; few lenses 
or thin strata of sandy clay in places; strongly cal
careous; pH 8.0. 

The A horizon ranges from clay loam to fine sandy 
loam. The A horizon of "Vilson clay loam ranges from 
gray (10YR 5/ 1) to very dark grayish brown (10YR 
3/ 2). Wilson nne sandy loam is slightly lighter col
ored. The B2 horizon Tan.Q;8S from dark gray (10YR 
4/ 1) through black (10YR 2/ 1) to dark olive gray 
(5Y 3/ 2). This horizon may contain few to common, 
faint mottles of yellowish brown, gray, and pale olive. 
The C horizon ranges from gray (10YR 5/ 1) to olive 
(5Y 5/ 4). 

Reaction of the A horizon ranges from pH 5.5 to 6.5, 
and that of the B2 horizon from pH 6.0 to 7.0. Thick
ness of the A horizon generally ranges from 5 to 15 
inches, but it may be thicker wheTe sediment has 
accumulated. Thickness of the B2 horizon ranges from 
18 to 30 inches. 

The A horizon of 'Wilson fine sandy loam is commonly 
7 to 10 inches thick and crusts more readily than that 
in the Wilson clay loam. About 13 percent of the total 
area of vVilson soils is fine sandy loam. 

Slopes range from 0 to 3 percent. About 15 percent 
of the acreage in 1iVilson soils is nearly level, and about 
85 percent is gently sloping. About 20 percent of the 
acreage on terraces is nearly level, and most of the 
rest on terraces has slopes of 1 to 2 percent. 

Wilson soils are less sloping and have a darker col
ored surface soil than Crockett soils and are less brown 
and less strongly mottled in the subsoil. 1Vilson soils 
have a coarser textured surface layer than Burleson 
soils. 

Most areas of Wilson soils occur in the grayland of the 
eastern part of the county and have calcareous clayey 
parent material. They make up about 5 percent of the, 
total acreage of the county. 

General Facts about Ellis County 
This section was prepared for those .who want. general 

information about Ellis County. It dIscusses brIefly the 
history of the county; the progress of soil an~ water co~
servation and flood prevention; an~ the clImate, agrI
culture, and other subjects of general mterest. 

History 
The earliest known inhabitants of the area were the 

Tonkowa, Kickapoo, Bidai, Anandarko, and Waco In
dians. They hunted buffalo and other game that grazed 
the tall grasses on the blackland prairie. In about 1846 
the first white men settled in this area. Population 
increased rapidly, and in 18-:1:9 Ellis County was created . 
by an act of the State Legi.slature of Texas. The county 
was formed from part of Navarro County. It was named 
for Richard Ellis, who was President of the Constitu
tional Congress that declared Texas independent of 
Mexico. One branch of the famed Old Chisholm Trail 
crossed Ellis County and was the route cattle were 
driven northward from the southern part of Texas to 
rail points in Kansas City. This branch went through 
the area where the town of Waxahachie is now located. 
Waxahachie, the county seat, was organized in 1861 and 
is the oldest town in the county. It increased in popula
tion from 1,354 in 1880 to 12,749 in 1960. 

Transportation 
Ellis County is crossed by four north-south United 

States Highways. U.S. Highway No. 67 passes through 
Midlothian in the northwestern part of the county; U.S. 
Highway No. 75 (1-45), which connects Dallas and Hous
ton, is in th~ eastern ~art of the county and passes 
through Enms; U.S. HIghway No. 77 passes through 
Wa.xahachie and ~onnects Dallas, Austin,and San An
tomo.; and U.S. HIghway No. 287 passes through Waxa
hachIe and connects Fort Worth and Houston. Highways 
Nos. 75 .an~ 7! are part of the In~erstate Highway System 
and have lImIted access and servICe roads. Highway No. 
77 is Interstate 35, and No. 75 is Interstate 45. 

All communities in the cou,nty.are served by hard-sur
face roads. The State mamtams approximately 250 
miles of these roads. Fron:- various parts of the county 
12. hard-sur.face roads run mt.o Waxahachie, and 2 U.S. 
HIghways mtersect tl-:ere. In addition to these roads 
there are about 1,100 mIles of county roads. 

Six railr~ads cross the count.y, generally paralleling 
the U.S. HIghways. Most of the towns in the county 
have rail service. 

Industries 
During t.he pa~t 20 :years many industrial plants have 

been establIshed m EllIS County. Operating in vYaxaha-
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chie are a garment company, a plant that makes trou
sers, a refrigeration plant, a steel corporation, a packing 
company, and many smaller plants. Ennis has a rail
road shop and a number of small plants. 

Several other small plants are located throughout the 
county in Italy, Midlothian, Ferris, and other towns. 
Mills that process cottonseed oil are located in Ennis, 
-VVaxahachie, and Midlothian. Livestock auctions are 
held at Ennis and Midlothian, and cement is made at 
Midlothian from chalky rock quarried nearby. 

Natural Resources 
Soil is the most important natural resource in Ellis 

County. Strong native grasses grew on the soils of the 
blackland prairIe and attracted the first settlers. When 
these soils were taken out of grasses and planted to cot
ton, they produced good yields. Cotton, a cash crop, 
played the major role in the early development of the 
county. 

Obtaining water was somewhat of a problem during 
the early days of the county, for underground water is 
deep in some areas. In the whiterock area, dependable 
supplies of water must come from beneath the chalk bed
rock, which extends to a depth of 600 to 800 feet. Power 
is needed to pump water from this depth, and it was not 
available in the early days. Areas of the county that 
had a sand or gravel substratum under the soil furnished 
ample water at a depth of 10 to 20 feet. 

Deposits in the county have provided enough sand and 
gravel to meet local needs in recent years. These de
posits are mainly under soils on benches along the larger 
streams. The chalk from the Austin formation and shale 
from the Eagle Ford formation provide material for 
manufacturing cement. A new plant near Midlothian 
uses these materials. Marl from the Taylor formation 
is used for making brick in plants at Palmer and Ferris. 

A shallow oilfield in the southeastern part of the county 
has approximately 180 pumping wells. 

Cultural Facilities 
People in Ellis County have access to many cultural 

facilities other than those within the county because the 
county is a part of the Greater Dallas Metropolitan area. 
This large area provides many facilities for the inhabi
tants of the county. 

Churches are well distributed in the county. -VVaxaha
chie has 41 churches. Each of the other towns has sev
eral churches, and most small communities haye one or 
more. 

There are 12 school districts in the county, and 11 of 
them offer all the 12 grades that are taught in Texas 
public schools. Schools are distributed in the county, 
and children in all communities are provided transpor
tation to and from school. 

The major newspapers from Dallas and Fort ",Vorth 
are delivered daily in the county. Newspapers are pub
lished daily 01' weekly in Waxahachie, Ennis, and most 
01 the smaller towns. 'Vaxahachie has a radio station 
that broadcasts county news to supplement the broad
cast· from stations in Dalla and Fort Worth. 

Agriculture 

For several years after 1900, Ellis County led all other 
counties of Texas in cotton production. 

Farms were small and were worked mostly by family 
labor. In 1930 the average-size farm was approximately 
87 acres. At that time the county had 6,082 farms, of 
which 4,682 were operated by tenants. Farm power 
was provided by about 18,000 work animals, mostly mules, 
and by fewer than 400 farm tractors. In about 1930 
farmers began 1.0 replace animals with tractors, and by 
1£)4:5 most farmer5 were using tractors. 

-VVith this change to mechanical power, the size of 
farms increased, and the number of farms decreased. 
In 1960 there were about 2,070 farms that averaged 
about 258 acres. About 32 percent of these were oper
ated by tenants. 

The number of cattle has increased in the county in 
the past several years. In 1920 there were 2,249 beef 
animals and 13,24:0 dairy animals on farms in the county. 
Most of the dairy animals were distributed a few per 
farm and provided milk for home use. In 1960 the county 
had about 43,000 beef animals and 2,500 dairy animals. 
The dairy cows are mainly in commercial dairy herds. 
Most of these herds are in the whiterock area where the 
soils are thin. 

",Vlwn the need to maintain about 18,000 horses and 
mules was eliminated, the number of beef cattle in
creased. Most farmers in the county keep a small herd 
of beef cattle, and several are producing purebred herds. 

The number of hogs decreased when the number of 
farms decreased. In 1920 there were approximately 
22,000 hogs in the county, and these were mainly used 
to furnish meat for the farm homes. 

Ellis County has a good transportation system and is 
close to the markets in Fort -VYorth and Dallas. Conse
quently, the numbers of commercial dairies, large flocks 
of turkeys, laying hens, and broilers have constantly in
cre.lsed in recent years. The number of sheep flocks is 
also increasing. 

The acreage of different crops has changed with the 
shift in farm operations. At one time cotton was the 
main eash crop, and most of the land that was not needed 
to grow feen for farm use was planted to it. But the 
acreq,ge in cotton has been reduced by acreage controls 
and soil erosion. In 1960 cotton was grown only on about 
130,373 acres in the county. 

Grain sorghum has inereased in acreage in recent years 
and now provides a cash income. The acreage planted 
to grain sorghum increased from about 1,000 acres in 
1934 to about 50,000 aeres in 1960. The development of 
hybrid Yarieties that produce higher yields has contrib
uted much to,,,ard expanding the acreage. Of particnlar 
interest is a low-heading variety that can be harvested 
by combines. 

The use of the combine harvester has also resulted in 
an increase ill the acreage of small grains, sweet clover, 
and soybeans. Income from the sale of these crops re
places income lost through the reduced acreage of coUon. 
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Soil and Water Conservation 
Many of the soils in Ellis County were damaged when 

they were planted to cotton and. conseryation was not 
practiced. Fields were farmed m straIght rows that 
extended in the direction of slope. The sOlI was left bar:e 
in winter without protection from erosi.on. 'When .the s~)ll 
conservation movement started and sOlI conservatIon dIs
tricts were organized, three of these districts were ~s
tablished in dIfferent parts. of. the county .. Th~ EIIls
Prairie Soil Conservation DIStrIct was orgamzed m 1940 
and includes about 92 percent of the county. In the 
Mountain Creek watershed in the northwestern part of 
the county the Dalworth Soil Conservation District in
cludes app~oxima~ely .25,900 acres nort~wes~ of the Santa 
Fe Railroad. ThIS dIStrIct was orgamzed m 1941. The 
N a varro-Hill Soil Conservation DIstrict includes about 
23000 acres south of Mill Creek in the southwestern , 
part of the county. 

The present trend in the county is to establish grasses 
and other soil-conserving crops on soils that a.re sus
ceptible to erosion. From 1950 to 1960, approxImately 
60,000 acres of grasses were established. 

Ellis County is a leading county in the State in .the 
movement for improved soil and water conservatIOn. 
The goal of the soil conservation districts is to have a 
well-balanced plan for soil and water conservation on 
each farm. 

Local farmers and ranchers participate in the conser
vation program voh~ntarily. T~ey obta~n t~chnical .as
sistance from the SOlI ConservatIon SerVIce, mformatIOn 
from the Texas Agricultural Ex~ension Serv~c~, a;nd 
financial assistance from the AgrIculture StabIlIzatIon 
and Conservation Service and from the Fanners Home 
Administration. Owners of approximately 75 percent of 
the land have an agreement to obtain assistance from 
the soil conservation districts in the county. About 3,200 
miles of terraces have been built. These terraces empty 
onto about 2,650 sodded waterways and protect about 
77,000 acres of cropland. The average size of the water
ways is about 2.4 acres. The waterways are mainly on 
soils that are likely to erode if they are not sodded. Be
cause of erosion, yields in most areas were low before 
the sodded waterways were established. About 75,000 
acres are terraced and farmed on the contour. Approxi
mately 100 miles of diversion terraces have been built. 
These diversion terraces are designed to protect the 
soils by intercepting runoff from the slopes above. They 
are similar to regular terraces but generally are larger 
and farther apart. 

Farmers have improved their soil management in re
cent years. They know that heavy clays need careful 
management and that good yields cannot be maintained 
if the row crops are grown continuously. Farmers know 
that these soils pack if they are plowed wet, that they 
need regular applications of organic matter from high 
residue-producing crops, and that soils need deep-rooted 
crops and sod crops that will keep them open and per
meable to water and to plant roots. Farmers are a ware 
of the requirements of their soils and are beginning to 
use appropriate practices. 

Farmers have also changed their cropping sequences. 
Small grains, legumes, and other close-growing crops 
have been added to the cropping system and are used 

as cover crops. Residue from. cr<?ps is shre~~ed and 
left on the soil, and large applIcatIOns of fer~IlIzer. are 
used. Inoculated legumes are planted o?- sOlIs sUIted 
to them. In addition, pastures are establIshed by seed
ing or sodding. These pastures are mowed r~gularly, 
fertilized overseeded with legumes? and otherwIse man
aged weli. To help distribute grazmg on thes~ pastures, 
5,500 ponds for watering livestock have been bUIlt. . 

Production records show that, on some farms, the YIeld 
of cotton per acre has steadily decreased, although bet
ter varities of cotton have been develo.ped.. Because of 
acreage allotments and. the increase ill lIvestock pro
duction, only the best sOlIs are planted to cotton. N ev~r
theless, the average yield per acre for the county rema.ms 
about the same. Even on soils of the blackland, w~lCh 
are the best suited in the county for cotton, the YIeld 
per acre is only slightly higher than the average. 

Climate 3 

A subhumid climate prevails. in ~llis County, an.d 
temperatures are moderate. TIns clImate a:a:ect~ agrI
culture mainly by (1) an irregular seasonal dlst:lbutIOn 
of the rainfall, (2) a fairly high rate of evaporatIOn, (?) 
a temperature of more than 1000 F. for several days m 
summer, and (4) moderate winters in which cold spells 
rarely last more than several days. 

Table 6 summarizes data on climate recorded at Wax
ahachie in Ellis County. 

The mean annual precipitation at Waxahachie for the 
period of 1931 to 1961 was 35.11 inch.es: Extremes of 
precipitation for this ar~a were a mlm.mum <?f 21.94 
inches in 1954 and a maXImum of 54.82 mches m 1957. 
The annual precipitation fiuctuates from year to y~ar, 
but the distribution is favorable for crop productIOn 
because about 60 percent of the ~early total. falls .in 
spring and summer .. But much r:am falls as lIght, ~n
effective showers durmg the growmg season. ExceSSIve 
amounts that generally fall in spring delay planting, 
keep the soil cold, and cause erosion. Crop yields may 
be good if rain is low but is well distributed. They 
may be poor if rainfall is high but. is poorly distributed, 
or if it comes in light showers. LIght showers wet only 
a few inches of the surface layer, and most of the mois
ture is lost through evaporation. Because clean cultiva
tion is common in the county, a large percentage of 
water from heavy rains is lost through runoff, especially 
if the soil is already wet when the rain starts. 

The mean average relative humidity for the area IS 
65 percent. It varies from 80 percent at 6 :00 a.m. to 
53 percent at 6 :00 p.m. Because of this humidity, the 
mean annual evaporation from a lake is approximat.ely 55 
'inches. The mean annual evaporation measured in a 
weather bureau pan is approximately 79 inches. 

The average annual wind velocity is light. In spri.ng 
a fairly strong wind may blow for several days from tIle 
west or southwest. This wind usually coincides with the 
duststorms of west Texas. Cold masses of air called 
"northers" in the Great Plains, move into the ar~a from 
the north and bring a sudden drop in temperature. This 
drop hinders farm operations when the temperature falls 

• ROBERT B. ORTON, State Climatologist, United States Weather 
Bureau, provided the data for this section. 
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TABLE 6.-N onnal monthly and annual temperatures and 
precipitation at Wawahachie, Ellis 0 ounty , Texas 

[Elevation, 540 feetl 

Tempprature 1 Precipitation 1 

Month Abso- Ab"o- Drie::,t Wettest 
AVE'r- lute lute Ayer- year year 

age maxi- mini- ao;e (1954) (19.'57) 
mum mum 

------ - - --

Inches Inches Inches January ______ __ __ __ 46. 0 85 -1 2. 47 2. 20 1. 41 
February __ ____ ___ __ 49. 0 88 2 3 10 .83 2. 49 March ____ ________ __ 55 8 96 7 2. 49 63 3. 49 
ApriL ____ __ _______ 64. 7 97 30 3.71 2. 52 12.31 May _______________ 72.9 101 38 4 97 2 25 11. 20 Junc __________ __ __ 81. 4 106 50 3.31 . 55 2.34 July ________ ___ __ ___ 85.1 111 60 2. 25 .78 .50 
August ____ ___ ______ R5. 1 114 56 1. 44 1. 07 .62 
September _____ ___ _ n.2 108 37 2. ,57 4. 86 3.39 
October ____ ____ ___ _ 68 6 101 27 2.90 2.95 7. 94 
November ____ ____ __ 55 .5 91 17 3.24 2. 76 6. 72 
Dccemher ________ __ _ 48. 3 87 8 2. 66 . 54 2. 41 

YE'ar_ ---- - --- - 65. 9 114 -1 35. 11 21. 94 54.82 

1 Temperature and precipitation based on 31-year record, through 
1961. 

below freezing. Occasionally the temperature drops as 
low as 10° F. A record low temperature of 9° occurred 
in February 1899. 

The average annual snowfall for the area is less than 
1 inch. The heaviest snowfall usually stays on the 
~round less than a week, and in many winters the snow 
IS not measurable. 

Hailstorms may occur in spring, but they are not wide
spread. Damage in the county from hail usually is only 
in small local areas. 

The mean annual temperature at "\iVaxahachie is 66°, 
and the average length of the freeze-free season is 243 
days. On the average there are 275 days between the 
last 28° temperature in the spring and the first in the fall. 

The growing season is long enough for all general field 
crops to mature, and the winters are mild enough for 
cool-season plants to grow. A dry fall sometimes pre
vents cool-season crops from making a stand full enough 
~o provide cover for the cultivated land or for grazing 
III pastures. 

The first freeze in the fall usually occurs about 
November 18, but it has occurred as early as October 27 
and as late as December 27. The last freeze in the 
sprin~ occurs about March 20. It has occurred as early 
as February 14 and as late as April 15. Chances are 1 
to 5 that a temperature of 32° will occur after March 30 
and before November 8. Chances are 1 to 20 that there 
will be a temperature of 32° after April 13 and before 
October 30. 

Days of sunshine range from about 78 percent in July 
to about 47 percent in January. 

Flood Prevention 
Floods are controlled by floodwater-retarding dams 

that are constructed in the watershed near the head of 
streams. These structures are designed to fit the needs 

of the streams. They hold back the rainfall on the local 
watersheds and prevent flooding downstream. 

Flood prevention is a joint project of the local land
owners, the Soil Conservation Service and soil conserva
tion dist.ricts, and the county commissioners. It is co
ordinated with the plans of the Army Corps of Engineers 
for flood control along major rivers. This work is au
thorized by Public Law 534, which was passed by the 
Congress in 1044. 

Flood prevention work is provided for in Ellis County 
by the plan for flood control on the Trinity River water
shed. To make planning and construction convenient, 
the county is divided into six subwatersheds. These are 
Chambers Creek, Richland Creek, Mountain Creek, Ten
mile Creek, Red Oak Creek, and Village-"\Valker Creek. 

Landowners participate voluntarily in flood preven
tion work. They provide easements that allow the con
struction of dams on sites selected by the Soil 
Consenatioll Service. Technicians of the Soil Conser
vation Service flesign these structures and supervise their 
construction. The earth moving is contracted to private 
contractot'", ,vho bid on contrads for eon truction of 
the proj ects. 

These dams are equipped with a draw down tube to 
control the water level in the lake. They also have an 
emergency spillway designed to prevent oyertopping and 
to discharge excess water in periods of large floods. 
After a dam is built, it is fenced and sodded to bermuda
grass to control erosion. Grazing is strictly controlled 
to maintain the grass. 

The plans for flood prevention in Ellis County call for 
const.ruction of 122 floodwater-ret.arding structures and 
the Bardwell Resenoir. The floodwater-retarding st.ruc
tures are to be built under the auspices of the SOlI Con
seryation Service, and the reservoir, under the auspices 
of the Army Corps of Engineers. 

Each floodwater-retarding structure will create a small 
lake. These lakes will vary in area of permanent water 
from 6 to 208 acres. The first of these dams was built 
in 1956, and by July 1, 1961, 49 had been completed. 
When all are comp let.ed, they will control the drainage 
from 234,203 acres. The lakes will have the capacity to 
ret.ain 170,978 acre-feet of wat.er when all are at spillway 
level. They will contain 21,183 acre-feet of permanent 
water. 
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Glossary 
Aggregate. Many fine particle-s held in a single ma&s or cluster, 

such as a clod, crumb, block. or prism. 
Alkali soil. Generally, a highly alkaline soil. Specifically, an 

alkali soil has so high a degree of alkalinity (pH 8.5 or 
higher) or so high a percentage of exchangeable sodium 
(13 percent or more of the total exchangeable bases), or 
both , that the growth of most crop plants is reduced. 

Alluvium. Fine material, such as sand, silt, or clay, that has 
been deposited on land by streams. 

Calcareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visi
bly when treate<l " 'ith cold. dilute hydrochloric acid. 

Chalk. A , oft. ,"hite or light-gray, unindurated limestone consisting 
princirmlly of skeletons of Foramin'ifera in a matrix of finely 
crystalline calcite. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per
cent sand. and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggre
gate; clay coat; clay skin. 

Climax (ecology). The stabilized plant community on a particular 
site; it reproduces itself and does not change so long as the 
environment does not change. 

Concretions. Hard grains, pellets, or nodules of various size, 
shape, and color consisting of concentrations of compounds 
that cement the soil grains together. The composition of 
some concretions is unlike that of the sourrounding soil. 
Calcium carbonate and iron oxide are examples of material 
commonly found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly 
used to describe consistence are---

Loose. Noncoherent; soil will not hold together in a mass. 
F1"iable. When moist, soil crushes easily under gentle to mod

erate pressure between thumb and forefinger and can be 
pressed into a lump. 

Firm. ·When moist, soil crushes under moderate pressure be
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic. When wet. soil is readily deformed by moderate 
pressure but can be pressed into a lump; will form a wire 
when rolled between thumb and forefinger . 

Stic7cy. When wet. soil adheres to other material; tends to 
stretch and pull apart, rather than to pull free from other 
material. 

H anl ''''hpn dry, so il is moderately r esistant to pressure; 
call he broken with difficulty between thumb and forefinger. 

Soft. 'Yhen dry, soil breaks into powder or individual grains 
uncler slight pressure. 

Ccmcnt(A. Soil is hard and brittle; little affected by 
moiRtening. 

Detention darn. A clam for temporary storage of streamflow or 
surface runoff; the stored water can be released at controlled 
rates. 

Dispersion, soil. Deflocculation of the soil and its suspension in 
,,,ater. 

Fissure. An extensive crack, break, or fracture in rocks. 

Flagstone. A rock that splits readily into- slabs suitable for 

flagging. . . ' bl A f 'able 
Friability. Term for the ease w~th WhICh sOlI crum es. 1'1 

soil is one that crumbles easIly. . 
Geode. Hollow, globular bodies tha~ va.l'Y from an wch to ~ foot 

or more in size; occur in certaw hmestone beds, but rarely 
found in shale. . 

Horizon, soil. A layer of s?il! approximately pal:allel t? the SOI~ 
surface, with charactenstlcs produced by sOll-formwg proc 
esses. 

IIon zol1 Ii. rrhe master hori~on consisting. of (1) one ?-r ~ore 
mineral horizons of maximum orgamc acc~mulat~on, or 
(2) surface or subsurface horizons that are hghter w co~or 
than the underlying horizon and that have lost cla~ mw
erals, iron, and aluminum with resulLan~ concentrat~on of 
the more resistant minerals; or (3) honzons beionglllg to 
both of these categories. . 

IIorizon B. The master horizon of altered materIal ch~rac
terized by (1) an accumulation of clay, iron, or alumwll;m 
and of accesRory organic material; or (2) bloc.kY. or pns
matic structure together with other characLe~IStlCS, such 
as stronger colors, unlike those of the A honzons. or the 
underlying horizons of nearly unchange~ matenal; or 
(3) characteristics of both these ca tegones. Commonly, 
the lower limit of the B horizon corresponds to the lower 
limit of the solum. 

HOt'i-zon C. A layer of unconsolidated material that ha~ ~een 
affected little by organisms and is thought to be SImIlar 
in chemical, physical, and mineralogical composition. to 
the material from which at least a part of the overlYlllg 
solum has developed. 

Ho1"izon D. Any stratum underlying the C, or the B if no C 
is present, that is unlike the C, or unlike the material from 
which the solum has been formed. 

Liquid limit. The moisture content at whiCh the soil passes from 
a plastic to a liquid state. In engineering, a high liquid limit 
indicates that the soil has a high content of clay and a low 
capacity for supporting loads. 

Munsell notation. A system for designating color by degrees of 
the three simple variables-hue, value, and chroma. For 
example, a notation of 10YR 6/ 4 stands for light yellowish 
'brown with a hue of 10YR, a value of 6, and a chroma of 4. 

Organic matter. A general term for plant and animal material. 
in or on the soil, in all stages of decomposition. 

Permeability, soil. The quality of a soil horizon that enables 
water or air to move through it. Terms to describe perme
ability are as follows: Very slow, slow, moderately slow. 
moderate, moderately rapid, rapid, and very rapid . 

pH. A numerical means for designating relatively weak acidity 
and alkalinity in soils and other things. A pH value of 7.0 
indicates precise neutrality; a higher value, alkalinity; and 
a lower value, acidity. 

Phase, soil. A subdivision of a soil type, series, or other unit 
in the soil classification system made because of differences 
in the soil that affect its management but do not affect its 
classification in the natural landscape. 

Plastic limit. The moisture content at which a soil changes from 
a solid to a plastic state. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the r a nge in moisture content 
within which the soil remains plastic. 

Plow layer. Tbe soil ordinarily moved in tillage. 
Plowpan. A compacted layer formed in the soil immediately below 

the plowed layer. 
Pore space. That fraction of the total space in a soil that is not 

occupied by solid particles. 
Profile, soil. A vertical section of the soil through all its horizons 

and extending into the parent material. See Horizon, soil. 
Range site. ~n area o.f range where Climate, soil, and topography 

are suffiCIently umform to produce a distinct kind of climax 
vegetation. 

Relief. The elevations or inequalities of land surface considered 
collectively. ' 

Runoff. The part of the precipitation upon a drainage area that 
is discharged from the area in stream channels. The water 
that flows off the land surface without sinking in is called 
surface runoff; that which enters the ground before reach
ing surface streams is called ground-water runoff. 
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Sand. Individual rock or mineral fragments in soils having diam
eters ranging from 0.05 to 2.0 millimeters. Most sand 
grains consi t of quartz, but they may be of any mineral 
composition. The textural class name of any soil that con
tains 85 percent or more sand and not more than 10 percent 
clay. 

Series, soil. A group of soils developed from a particular type 
of parent material and having genetic horizons that, except 
for texture of the surface soil, are similar in differentiating 
characteristics and in arrangement in the profile. 

Shale. A sedimentary rock formed by the hardening of clay 
deposits. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. 

Soil. A natural, three-dimensional body on the earth's surface 
that supports plants and that has properties resulting from 
the integrated effect of climate and living matter acting 
upon parent material as conditioned by relief over periods 
of time. 

Solum. The upper part of a soil profile, a:bove the parent material, 
in which the processes of soil formation are active. The 
solum in mature soil includes the A and B horizons. Gen
erally, the characteristics of the material in these horizons 
a re unlike those of the underlying parent material. The 
living roots and other plant and animal life characteristic 
of the soil are la rgely confined to the solum. 

Stratified. Composed of, or arranged in, strata, or layers. The 
term is confined to geological material. Alluvium is com
monly stratified, for its layers and their characteristics 
were inherited from the parent material and the way it was 
laid down. Soil layers that result from the process of soil 
formation are called horizons. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad
jOining aggregates and have properties unlike those of an 
equal mass of unaggregated primary particles. The prin
cipal forms of soil structure are platy (laminated), pri8mat.ic 
(vertical axis of aggregates longer than horizontal), colum-

nar (prisms rounded on the top), bloc~ y (angular or sub
angular), and granular. Structureless soils are (1 ) 8ingle 
grain (each grain by itself, as in dune sand) or (2) ma88i'IJe 
(the particles adhering together without any regular cleav
age, as in many claypans and hardpans). 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. 'l'he 
terrace intercept::, surplus runoff so that it may soak into the 
soil or flow slowly to a prepared outlet without harm. Ter
races in fields are generally built so they can be farmed. 
T erraces intended mainly for drainage have a deep channel 
that is maintained in permanent soel. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordenng a r iver or lake, or the sea. Stream 
terraces are frequently called 8econd bottom8, as contrasted 
to flood plain8, and are seldom subject to overflow. Marine 
terraces were deposited iJy the sea and are generally wide. 

Texture, soil. The r elative proportions of sand, silt, and clay 
particles in a mass of soil. (See also Clay, Sand, and Silt.) 
The basic textural classes, in order of their increasing pro
portions of fine particles are as follows: Sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, &andy d ay, sil ty clay, and clay. The 
sand, loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "ver y fine." 

Tilth, soil. The condition of the soil in relation to the gro" th of 
plants, especia lly soil structure. Good tilth refers to the 
friable state and is as&ociated with high noncapillary po
ro ity and sta'ble, granular structure. A soil in poor tilth is 
nonfriable, ha rd, nonaggregated, and difficult to till. 

Type, soil. A subdivision of the soil series that is made on the 
basis of differences in the texture of the surface layer. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some 
places an upper , or perched, water table may be separated 
from a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks 
at or near the earth's surface by atmospheric agents. These 
changes result in more or less complete disintegration and 
decomposition of the rock. 
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GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND RANGE SITES 

[See table 1, page 9, for the approximate acreage and proportionate extent of soils. See tables 3, 4, and 5, pages 42, 48, and 52, 
respcctively, for information on the engincering properties of the soils] 

Map 
symbol 

AuB 
AuC2 
AuD2 
BaC2 
BcE2 
BkC2 
Br 
BtA 
BtB 
BuA 
BuB 
By 
Cp 
CrC2 
CrD3 
DsB 
EcB 
EdD2 
EdF 
EhC2 
Eh E3 
FI 
Fr 
Fs 
GI 
Gp 
HaA 
HaB 
HbA 
HbB 
HcB 
HcC2 
HcD2 
HmB 
HsD3 
HuA 
HuB 
LaC2 
LaE2 
LeA 
LeB 
LeC2 
LeD2 
LsD3 
LwB 
LwC2 
LwD2 
PcA 
PnB 
PrA 
Sc 
SeB2 
SeC2 
StB 
Su E3 
Tc 
To 
Tr 
Ts 
WfA 
WfB 
WsA 
WsB 
WsB2 
WtA 
WtB 

Mapping unit 

Austin silty clay, 1 to 3 percent slopes _____ __________________ _ 
Austin silty clay, 3 to 5 percent slopes, eroded ________________ _ 
Austin silty clay, 5 to 8 percent slopes, eroded ________________ _ 
Bates fine sandy loam, 3 to 5 percent slopes, eroded ___________ _ 
Bates-Lamar complex, 5 to 12 percent slopes, eroded ___________ _ 
Brackett and Austin soils, 2 to 5 percent slopes, eroded ________ _ 
Broken alluvial land _______________________________________ _ 
Burleson clay, terrace, 0 to 1 percent slopes ___________________ _ 
Burleson clay, terrace, 1 to 3 percent slopes __ _________________ _ 
Burleson clay, 0 to 1 percent slopes __________________________ _ 
Burleson clay, 1 to 3 percent slopes ___ ________________ _______ _ 
Burleson clay, depressionaL _______ ___ _____________ ______ ___ _ 
Clay pits _____________________ ____________________________ _ 
Crockett soils, 2 to 5 percent slopes, eroded ______ _____________ _ 
Crockett soils, 3 to 8 percent slopes, severely eroded __ _________ _ 
Dougherty and Stidham loamy fine sands, 0 to 3 percent slopes __ 
Eddy gravelly clay loam, 1 to 3 percent slopes ________________ _ 
Eddy soils, 3 to 8 percent slopes, eroded ______________________ _ 
Eddy soils, 8 to 20 percent slopes ______ ______________________ _ 
Ellis and Houston clays, 3 to 5 percent slopes, eroded ___ _______ _ 
Ellis and Houston clays, 5 to 12 percent slopes, severely eroded __ 
Frio loam (0 to 1 percent slopes) ____________________________ _ 
Frio silty clay, frequently flooded ___________________________ _ 
Frio silty clay, occasionally flooded __________________________ _ 
Gullied land __________ ________ ___ ____ ____________ _________ _ 
Gravel pits _________ __________ ______ ______________________ _ 
Houston Black clay, 0 to 1 percent slopes ____________________ _ 

. Houston Black clay, 1 to 3 percent slopes __________ __________ _ 
Houston Black clay, terrace, 0 to 1 percent slopes _____________ _ 
Houston Black clay, terrace, 1 to 3 percent slopes __________ • ___ _ 
Houston clay, 1 to 3 percent slopes ___________________ __ _____ _ 
Houston clay, 3 to 5 percent slopes, eroded __ _________ ________ _ 
Houston clay, 5 to 8 percent slopes, eroded ______________ _____ _ 
Houston and Ellis clays, 1 to 3 percent slopes _________________ _ 
Houston-Sumter complex, 5 to 8 percent slopes, severely eroded __ 
Hunt clay, 0 to 1 percent slopes _____________________________ _ 
Hunt .clay, 1 to 3 percent slopes _____________________________ _ 
Lamar clay loam, 2 to 5 percent slopes, eroded ________________ _ 
Lamar clay loam, 5 to 12 percent slopes, eroded _______________ _ 
Lewisville silty clay, 0 to 1 percent slopes ____________________ _ 
Lewisville silty clay, 1 to 3 percent slopes ____________________ _ 
Lewisville silty clay, 3 to 5 percent slopes, eroded _____________ _ 
Lewisville silty clay, 5 to 8 percent slopes, eroded _____ ____ ___ _ 
Lewisville soils, 5 to 8 percent slopes, severely eroded __________ _ 
Lewisville association, 1 to 3 percent slopes ___________________ _ 
Lewisville association, 3 to 5 percent slopes, eroded ___ _________ _ 
LewisvIlle association, 5 to 8 percent slopes, eroded ____________ _ 
Payne clay loam, 0 to 2 percent slopes _______________________ _ 
Payne and Norge soils, 1 to 3 percent slopes __________________ _ 
Pratt loamy fine sand, terrace, 0 to 3 percent slopes ___________ _ 
Slickspots ____________________ ____ __ ______________________ _ 
Stephen-Eddy complex, 1 to 3 percent slopes, eroded __________ _ 
Stephen-Eddy complex, 3 to 5 percent slopes, eroded ___________ _ 
Stephen silty clay, 1 to 3 percent slopes ______________________ _ 
Sumter clay, 5 to 12 percent slopes, severely eroded ___________ _ 
Trinity clay, frequently flooded _____________________________ _ 
Trinity clay, occasionally flooded ____________________________ _ 
Trinity clay, wet ______ _ ________ _____ ___________________ _ _ 
Trinity clay, loamy substratum _____________________________ _ 
Wilson fine sandy loam, 0 to 1 percent slopes _________________ _ 
Wilson fine sandy loam, 1 to 3 percent slopes _______________ __ _ 
Wilson clay loam, 0 to 1 percent slopes _______________________ _ 
Wilson clay loam, 1 to 3 percent slopes _______ __ ______________ _ 
Wilson clay loam, 1 to 3 percent slopes, eroded ____________ ____ _ 
Wilson clay loam, terrace, 0 to 1 percent slopes _______________ _ 
Wilson clay loam, terrace, 1 to 3 percent slopes_ _ _ ___________ _ 
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Page 

8 
9 
9 

10 
10 
10 
11 
12 
12 
11 
11 
11 

Capabtlzty unit 

Symbol Page 

IIe-l 
IIIe-2 
IVe- l 
IIIe-4 
VIe-5 
IVs-l 
VIe-4 
IIs-2 
IIIe-l 
IIs-2 
IIIe-l 
IIIw-l 

31 
33 
34 
33 
36 
35 
36 
32 
33 
32 
33 
34 

Range site 

Name 

Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Grayland 
Grayland 
Chalky Ridge 
Rolling Blackland 
Grayland 
Grayland 
Grayland 
Grayland 
Grayland 

Page 

38 
38 
38 
39 
39 
39 
38 
39 
39 
39 
39 
39 

12 ________________ __ -- - - -- - - - - -- ------ --------- -
12 
12 
13 
14 
14 
14 
15 
15 
15 
15 
16 
16 
16 
18 
18 
19 
19 
16 
16 
17 
17 
17 
20 
20 
20 
20 
21 
21 
21 
21 
22 
21 
21 
21 
22 
22 
22 
23 
23 
23 
23 
24 
24 
24 
24 
24 
26 
26 
25 
25 
25 
26 
26 

IVe-2 
VIe-5 
IIe-3 
IVs-l 
VIe-3 
VIIe-l 
IVe-3 
VIe-l 
I-I 
Vw-l 
I-I 
VIIe-2 
VIIe-2 
IIs-l 
IIe-2 
IIs-l 
IIe-2 
IIe-2 
IIIe-3 
IVe-3 
IIIe-3 
VIe-2 
IIs-l 
IIe-2 
IVe-l 
VIe-4 
I-I 
IIe- l 
IIIe-2 
IVe-l 
VIe-4 
IIe-l 
IIIe-2 
IVe-l 
IIIe-l 
IIIe-l 
IIIs-l 

35 
36 
32 
35 
36 
36 
35 
36 
31 
35 
31 
37 

Grayland 
Grayland 
Grayland 
Chalky Ridge 
Chalky Ridge 
Chalky Ridge 
Shaly Hardland 
Shaly Hardland 
Bottomland 
Bottomland 
Bottomland 
Gullied Blackland 

39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
38 37 _____________________________ _ 

32 
31 
32 
31 
31 
33 
35 
33 
36 
32 
31 
34 
36 
31 
31 
33 
34 
36 
31 
33 
34 
33 
33 
34 

Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Shaly Hardland 
Gullied Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Gullied Blackland 
Rolling Blackland 
Rolling Blackland 
Rolling Blackland 
Grayland 
Grayland 
Grayland 

3.8 
38 
38 
38 
38 
38 
38 
39 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
39 
39 
39 

-iffe-:":-2-------33 - -Ch-alky- Ridg~ ---------------39 
IVe-l 34 Chalky Ridge 39 
IIle-2 33 Chalky Ridge 39 
VIe-2 36 Gullied Blackland 38 
Vw-l 35 Bottomland 39 
IIs-l 32 Bottomland 39 
IIIw-l 34 Bottomland 39 
I - I 31 Bottomland 39 
IIs-2 32 Grayland 39 
IIIe-l 33 Grayland 39 
IIs-2 32 Grayland 39 
IIIe-l 33 Grayland 39 
IVe-2 35 Grayland 39 
IIs-2 32 Grayland 39 
IIIe-l 33 Grayland 39 
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SOIL ASSOCIATiON s 

Burleson clay. terrace· Houston Black clay. terrace· 

LeWisville association: Level blackland and valley 

slopes 

Ellis.Houston.Houston Black amclatlon Moderately 

deep. shaly. nearly level to rollin, blackland 

Ellis.Houston.Eddyassociation: 'haly and whlterock 

land 

Eddy.Stephens association: Whiterock land 

Austin .Houston Black association: Gently sloping 

blackland 

Houston Black·Houston association . Gently sloping 

and sloping blackland 

Wilson.Crockett association: Gen Iy sloping grayland 

Houston.Sumter association: Roll ing black land 

Trinity.Frlo association: Nearly level bottom land 

May 1963 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SOIL LEGEND 

The first capital letter is the initial one of the soil name. 
A second capital letter, A, B, C, 0 , E, or F, shows the slope. 
Symbols without a slope letter are those of nearly level soils, 
such as Frio loam, or of land types, such as Gullied land, that 
have a range of slope. A final number in the symbol, 2 or 3, 
shows that the soil is eroded or severely eroded. 

SYMBOL NAME 

AuB 
AuC2 
AuD2 

BaC2 
BcE2 
BkC2 
Br 
BtA 
BtB 
BuA 
BuB 
By 

Cp 
CrC2 
CrD3 

DsB 

EcB 
EdD2 
EdF 
EhC2 
EhE3 

FI 
Fr 
Fs 

GI 
Gp 

HaA 
HaB 
HbA 
HbB 
HcB 
HcC2 
HcD2 
HmB 
HsD3 
HuA 
HuB 

LaC2 
LaE2 
leA 
LeB 
LeC2 
LeD2 
LsD3 
LwB 
LwC2 
LwD2 

PeA 
PnB 
PrA 

Sc 
SeB2 
SeC2 
StB 
SuE3 

Tc 
To 
Tr 
Ts 

WfA 
WfB 
WsA 
WsB 
WsB2 
WtA 
WtB 

Austin si lty clay, to 3 percent slopes 
Austin silty clay, 3 to 5 percent slopes, eroded 
Austin silty clay, 5 to 8 percent slopes, eroded 

Bates fine sandy loam, 3 to 5 percent slopes, eroded 
Bates·Lamar complex, 5 to 12 percent slopes, eroded 
Brackett and Austin soils, 2 to 5 percent slopes, eroded 
Broken alluvial land 
Burleson clay, terrace, 0 to 1 percent slopes 
Burleson clay, terrace. 1 to 3 percent slopes 
Burleson clay, 0 to 1 percent slopes 
Bu rleson clay, 1 to 3 percent slopes 
Burleson clay, depressiona l 

Clay pits 
Crockett soils, 2 to 5 percent slopes, eroded 
Crockett soils. 3 to 8 percent slopes, severely eroded 

Dougherty and Stidham loamy fine sands, 0 to 3 percent slopes 

Eddy gravelly clay loam, 1 to 3 percent slopes 
Eddy soils, 3 to 8 percent slopes, eroded 
Eddy soils. 8 to 20 percent slopes 
Ellis and Houston clays, 3 to 5 percent slopes, eroded 
Ellis and Houston clays, 5 to 12 percent slopes. severely eroded 

Frio loam 
Frio silty clay, frequently flooded 
Frio silty clay, occasionally flooded 

Gullied land 
Gravel pits 

Houston Black clay, 0 to 1 percent slopes 
Houston Black clay, 1 to 3 percent slopes 
Houston Black clay, terrace, 0 to 1 percent slopes 
Houston Black clay, terrace, 1 to 3 percent slopes 
Houston clay, 1 to 3 percent slopes 
Houston clay, 3 to 5 percent slopes, eroded 
Houston clay, 5 to 8 percent slopes, eroded 
Houston and Ellis clays, 1 to 3 percent slopes 
Houston-Sumter complex, 5 10 8 percent slopes. severely eroded 
Hunt clay, 0 to 1 percent slopes 
Hunt clay, 1 to 3 percent slopes 

Lamar clay loam, 2 to 5 percent slopes, eroded 
Lamar clay loam, 5 to 12 percent slopes. eroded 
Lewisville silty clay, 0 to 1 percent slopes 
Lewisville silty clay, 1 to 3 percent slopes 
Lewisville silty clay, 3 to 5 percent slopes, eroded 
Lew,sville silty clay, 5 to 8 percent slopes, eroded 
Lewisville soils, 5 to 8 percent slopes, severely eroded 
Lewisville association, 1 to 3 percent slopes 
Lewisville association, 3 to 5 percent slopes, eroded 
Lewisville association, 5 to 8 percen slopes, eroded 

Payne clay loam, 0 to 2 percent slopes 
Payne and Norge soils, 1 to 3 percent slopes 
Pratt loamy fine sand, terrace, 0 to 3 percent slopes 

Sl ickspots 
Stephen-Eddy complex, 1 to 3 percent slopes, eroded 
Stephen-Eddy complex, 3 to 5 percent slopes, eroded 
Stephen silty clay, 1 to 3 percent slopes 
Sumter clay, 5 to 12 percent slopes, severely eroded 

Trinity clay, frequently flooded 
Trinity clay, occasionally flooded 
Trinity clay, wet 
Trinity clay, loamy substratum 

Wilson fine sandy loam, 0 to 1 percent slopes 
Wilson fine sandy loam, 1 to 3 percent slopes 
Wilson clay loam. 0 to 1 percen slopes 
Wilson clay loam, 1 to 3 percent slopes 
Wilson clay loam, 1 to 3 percent slopes, eroded 
Wilson clay loam, terrace. 0 to 1 percent slopes 
Wilson clay loam, terrace, 1 to 3 percent slopes 

ELLIS COUNTY, TEXAS 

WORKS AND STRUCTURES 

Hlahways and roads 

Dual ..... ... 

Good motor 

Poor motor .................. __ . ==~:=====::====== 

Trail 

Hlllhway rna rkers 

Nalional Interstate 

u.s. 

SI.te 

Railroads 

Slnille track 

MultIple Irac 

Abandoned 

B"dllts Ind crOSSlnlis 

Ro.d 

Trill, loot 

Rlliro.d 

Femes 

Ford 

Grid. 

R. R. ov'r 

R. R, under 

Tunn.1 

BUlldlnliS 

School 

Church 

Undelillound cabl. 

Mines .nd QUIl"e, 

Min. dump 

P,ts, artv.' or other 

Power hnll 

D.m. 

Levee, 

T.nk. 

01 w.lI. 

Colton III" 

CJ 
o 
o 

II n " 

CONVENTIONAL SIGNS 

BOUNDARIES 

Naltonal or slate 

CounlY 

Township, U. S. 

Seclton line, corner 

Reservalton 

Land IIrant 

DRAINAGE 

Str ams 

Perennl.1 

Intermll enl, unctlss. 

C.n.ls and d,tches 

L. es .nd oonds 
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SOIL LEGEND 

The fllst c~Pltal letter is the initial one of the soil name. 
A second dapltal letter, A, B, C, D, E, or F, shows the slope. 
Symbols w Ihout a slope letter are those of nearly level soils, 
such as Fr 0 loam, or of land types, such as Gullied land, that 
have a range of slope. A final number 10 the symbol, 2 or 3 
shows that the soil is eroded or severely eroded. 

SYMBOL 
AuB 
AuC2 
AuD2 

BaC2 
BcE2 
BkC2 
Br 
BtA 
BtB 
BuA 
BuB 
By 

Cp 
CrC2 
CrD3 

DsB 

EcB 
EdD2 
EdF 
EhC2 
EhE3 

FI 
Fr 
Fs 

GI 
Gp 

HaA 
HaB 
HbA 
HbB 
HcB 
HcC2 
HcD2 
HmB 
HsD3 
HuA 
HuB 

LaC2 
LaE2 
LeA 
LeB 
LeC2 
LeD2 
LsD3 
LwB 
LwC2 
LwD2 

PcA 
PnB 
PrA 

Sc 
SeB2 
SeC2 
StB 
SuE3 

Tc 
To 
Tr 
Ts 

WfA 
WfB 
WsA 
WsB 
WsB2 
WtA 
WtB 

NAME 
Austin silty clay, 1 to 3 percent slopes 
Austin sil ty clay, 3 to 5 percent slopes, eroded 
Austin sil ty clay, 5 to 8 percent slopes, eroded 

Bates flOe sandy loam, 3 to 5 percent slopes, eroded 
Bates·Lamar complex, 5 to 12 percent slopes, eroded 
Brackett and Austin soils, 2 to 5 percent slopes, eroded 
Broken allUVial land 
Burleson clay, terrace, 0 to 1 percent slopes 
Burle n clay, terrace. 1 to 3 percent slopes 
BurleSlln clay, 0 to 1 percent slopes 
Burle n clay, 1 to 3 percent slopes 
Burle n clay, depressional 

Clay Pi ts 
Crockett soils, 2 to 5 percent slopes, eroded 
Crock~tt soils. 3 to 8 percent slopes, severe ly eroded 

Doug rty and Stidham loamy fine sands, 0 to 3 percent slopes 

Eddy i ravelly clay loam, 1 [0 3 percent slopes 
Eddy Oils, 3 to 8 percent slopes, eroded 
Eddy Oils, 8 to 20 percent slopes 
Ellis a d Houston clays, 3 to 5 percent slopes, eroded 
Ellis and Houston clays, 5 to 12 percent slopes, severely eroded 

Frio loam 
Fr iO si ty clay, frequently flooded 
FriO silty clay, occasionally flooded 

Gullied land 
Gravel OltS 

Houston Black clay, 0 to 1 percent slooes 
Houston Black clay, 1 to 3 percent slopes 
Houston Black clay, terrace, 0 to 1 percent slopes 
HoustM Black clay, terrace, 1 to 3 oercent slopes 
Houston clay, 1 to 3 percent slopes 
Houst n clay, 3 to 5 percen slopes, eroded 
Houston clay, 5 to 8 percent slopes, eroded 
Houstqn and Ellis clays, 1 to 3 percent slopes 
Houston·Sumter complex, 5 to 8 percent slooes, severely eroded 
Hunt cay, 0 to 1 percent slooes 
Hunt cay, 1 to 3 oercent slopes 

Lamar clay loam, 2 to 5 percent slopes, eroded 
Lamar clay loam, 5 to 12 percent slopes, eroded 

lie Silty clay, 0 to 1 percent slopes 
lie silty clay, 1 to 3 percent slopes 
lie Silty clay, 3 to 5 percent slopes, eroded 
lie silty clay,S to 8 percent slopes, eroded 
Ie soils. 5 to 8 percent slopes, severely eroded 
lie aSSOCiation, 1 to 3 percent slopes 

LeWIS lie association, 3 to 5 percent slopes, eroded 
LeWIS, I'e association, 5 to 8 percent slopes, eroded 

Payne lay loam, 0 to 2 percent slopes 
Payne nd Norge soils, 1 to 3 percent slopes 
Pratt lcamy hne sand, terrace, 0 to 3 percent slopes 

Slickspots 
Steph ·Eddy complex, 1 to 3 percent slopes, eroded 
Steph ·Edd complex, 3 to 5 percent slopes, eroded 
Stephe Silty cia • 1 to 3 percent slopes 
Sumter clay, 5 to 12 per cen t slopes, severely eroded 

Tllnlt, clay, freQuently flooded 
Trinity clay, occasionally flooded 
Trinity clay. wet 
Trinity clay, loamy substratum 

Wilson fine sandy loam, 0 to 1 percent slopes 
Wilson flOe sandy toam, 1 to 3 percent slopes 
Wilson clay loam, 0 to 1 percent slopes 
Wilson clay loam, 1 to 3 percent slopes 
W Ison clav loam, 1 to 3 percent slopes, eroded 
Wilson cla\' loam, terrace. 0 to 1 percent slopes 
Wilson clay loam, terrace, 1 to 3 percent slopes 
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