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HOW TO USE THIS SOIL SURVEY 

T HIS SOIL SURVEY contains informa
tion that can be applied in managing 

farms and ranches; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in determining the suitability of tracts 
of land for farming, industry, and recrea
tion. 

Locating Soils 
All the soils of Uvalde County are shown 

on the detailed map at the back of this pub
lication. This map consists of many sheets 
made from aerial photographs. Each sheet 
is numbered to correspond with a number on 
the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by sym
bols. All areas marked with the same symbol 
are the same kind of soil. The soil symbol 
is inside the area if there is enough room ; 
otherwise, it is outside, and a pointer shows 
where the symbol belongs. 

Finding and Using Information 
The "Guide to Mapping Units" can be 

used to find information. This guide lists all 
the soils of the county in alphabetic order by 
map symbol and gives the capability classifi
cation, pasture and hayland group, and 
range site of each. It also shows the page 
where each soil is described and the page 
for the capability units, the range site, and 
the pasture and hayland group in which the 
soil has been placed. 

Individual colored maps showing the rela
tive suitability or degree of limitation of 
soils for many specific purposes can be de
veloped by using the soil map and the infor
mation in the text. Translucent material can 
be used as an overlay over the soil map and 

colored to show soils that have the same 
limitation or suitability. For example, soils 
that have a slight limitation for a given use 
can be colored green; those that have a mod
erate limitation can be colored yellow; and 
those that have a severe limitation can be 
colored red. 

Farmers and those who work with farm
ers can learn about use and management of 
the soils from the soil descriptions and from 
the discussions of the range sites. 

Game managers, sportsmen, and others 
can find information about soils and wildlife 
in the section "Use of the Soils for Wild
life." 

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

Community pLanne'rs and ot'he1·s can read 
about soil properties that affect the choice of 
sites for nonindustrial buildings and for rec
reation areas in the section "Use of the Soils 
in Engineering." 

Engineers and builders can find, under 
"Use of the Soils in Engineering," tables 
that contain test data, estimates of soil prop
erties, and information about soil features 
that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified 
in the section "Formation and Classification 
of the Soils." 

Newcomers in Uvalde County will be es
pecially interested in the section "General 
Soil Map," where broad patterns of soils are 
described. They may also be interested in the 
information about the county given at the 
beginning of the publication. 

Cover: Santa Gertrudis cattle grazing in a pasture of plains 
bristlegrass and blue panicgrass on a Montell clay. 
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SOIL SURVEY OF UVALDE COUNTY, TEXAS 

BY JACK W. STEVENS AND DAVIE L. RICHMOND, SOIL CONSERVATION SERVICE 1 

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

UVALDE COUNTY is square in shape and covers 
1,588 square miles, or 1,016,320 acres, and it is in 

southwestern Texas (fig. 1). It is bordered on the 
south by Zavala County, on the west by Kinney 
County, on the east by Medina County, and on the 
north by Bandera, Edwards, and Real Counties. 
Uvalde, the county seat, is 82 miles west of San Anto
nio, 70 miles east of Del Rio, and 134 miles north of 
Laredo. Other major towns in the county are Knippa, 
Sabinal, and Utopia. Smaller communities are Blewett, 
Cline, Concan, Mantell, and Reagan Wells. 

Two U.S. highways cross the county-U.S. Highway 
90 from east to west and U.S. Highway 83 from north 
to south. Both of these highways pass through Uvalde. 
Texas Highway 55 begins at Uvalde and goes north
west, and Texas Highway 127 connects Sabinal and 
Concan. Several farm roads transect the county. 

The Southem Pacific Railroad crosses the county 
from east to west, and the Missouri Pacific Railroad 
enters the county in the southewest comer and goes to 
the asphalt mines near Blewett. 

The major streams of the county are the West 
Nueces and Nueces Rivers, the Dry Frio and Frio Riv
ers, the Sabinal and Leona Rivers, and Blanco Creek. 
All flow in a southerly or southeasterly direction from 
the Edwards Plateau part of the county. 

Asphalt is mined in the southwestem part of the 
county near Blewett. Traprock, a hard basaltic mate
rial, is mined at Knippa in the eastem sector of the 
county. Some exploration for oil and gas is in prog
ress. Although very few productive oil wells have been 
discovered, a few productive gas wells are in opera
tion. 

Farming and ranching are the major enterprises in 
the county. About 886,320 acres are used for raising 
beef cattle, sheep, and goats. Approximately 130,000 
acres are cultivated. About 30,000 acres of this is irri
gated, but the local trend is toward increased usage of 
irrigation. Dryland farming is devoted mainly to 
grain sorghums, small grains, and adapted pasture 
grasses. Where soils are irrigated, these same crops 
and many kinds of truck crops, such as winter vegeta
bles, are grown. Most of the cultivated acreage both 
dryland and irrigated, is in the Sabinal, Knipp~, and 
Uvalde areas. 

Deep wells are the primary sources of irrigation 
water. Most of the wells draw on the underground 

1 Assisted by ADRIAN PARMETER, DALE MELIUS, EDGAR ENSZ, 
ARVID MELAND while on winter detail from South Dakota. 

water strata in the Edwards Limestone Formation 
and in the Leona Formation, both of which yield 
good-quality irrigation water (8) .2 

Wildlife is an important resource in the county. The 
leasing of land for hunting is an important source of 
income for many landowners. 

How This Survey Was Made 
Soil scientists made this survey to leam what kinds 

of soil are in Uvalde County, where they are located, 
and how they can be used. The soil scientists went 
into the county knowing they would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 
slopes, the size and speed of streams the kinds of na
tive plants or crops, the kinds of rock, and many facts 
about the soils. They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers or 
horizons, in a soil; it extends from the surface d~wn 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis
tan~. Th~y clas~ified and named the soils according to 
nationwide, umform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey (5). 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important 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. Knippa and Uvalde, for example, are the 
names of two soil series. All the soils in the United 
S~ate~ having the same series name are essentially 
alike m those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur
face layer and in slope, stoniness, or some other char
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 

2 Italic numbers in parentheses refer to Literature Cited, 
page 99. 
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Figure I.-Location of Uvalde County in Texas. 

that affects management. For example, Knippa clay, 0 
to 1 percent slopes, is one of several phases within the 
Knippa series. 

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

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

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

A soil complex consists of areas of two or more 
soils, so intermingled or so small in size that they can
not be shown separately on the soil map. Each area of 
a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor
tions are about the same in all areas. The name of a 
soil complex consists of the names of the dominant 
soils, joined by a hyphen. Eckrant-Kavett complex, · 0 
to 5 percent slopes, is an example. 

A soil association is made up of adjacent soils that 
occur as areas large enough to be shown individually 
on the soil map but are shown as one unit because the 
time and effort of delineating them separately cannot 
be justified. There is a considerable degree of uniform-

ity in pattern -and relative extent of the dominant 
soils but the spils may differ greatly one from an
othe~. The name of an association consists of the 
names of the dominant soils, joined by a hyphen. Rock 
land-Real association, steep, is an example. 

An undifferentiated group is made up of two or 
more soils that could be delineated individually but are 
shown as one unit because, for the purpose of the soil 
survey, there is little value i? separating ~hem. The 
pattern and proportion of so1ls are not umform. An 
area shown on the map may be made up of only one of 
the dominant soils, or of two or more. The name of an 
undifferentiated group consists of the names of the 
dominant soils, joined by "and." Real and Eckrant 
soils, undulating, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely 
eroded or so variable that it has not been classified by 
soil se~ies . These places are shown on the soil map and 
are described in the survey, but they are called land 
types and are given descriptive names. Rock land is a 
land type in this county. 

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

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

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

General Soil Map 
The general soil map at the back of this survey 

shows, in color, the soil associations in Uvalde County. 
A soil association is a landscape that has a distinctive· 
proportional pattern of soils. It normally consists of 
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one or more major soils and at least one minor soil, 
and it is named for the major soils. The soils in one 
association may occur in another, but in a different 
pattern. 

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

The six soil associations in Uvalde County, which 
are shown on the colored map at the back of this sur
vey, are described in this section. 

1. Ulvade-Knippa-Montell association 

Nearly lev el to gently sloping, deep loamy and clayey 
soils 

This association consists of nearly level and gently 
sloping, deep, moderately permeable to very slowly 
permeable soils. These soils are in broad, smooth areas 
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and broad valleys. Slopes range from 0 to 3 percent, 
but are mainly less than 1 percent. 

This association makes up about 35 percent of the 
county. Uvalde soils account for about 30 percent of 
the association, Knippa soils 27 percent, and Montell 
soils 12 percent (fig. 2). The remaining 31 percent is 
less extensive areas of Atco, Caid, Castroville, Conalb, 
Dant, Dev, Frio, Ingram, Mercedes, Orif, Ramadero, 
Sabenyo, Tobosa, and Valco soils. 

Uvalde soils have a dark-brown silty clay loam sur
face layer about 16 inches thick. The next layer is 
silty clay loam that is brown in the upper 19 inches 
and very pale brown in the lower 17 inches. The un
derlying material to a depth of 80 inches is very pale 
brown silty clay loam. 

Knippa soils have a clay surface layer about 18 
inches thick. It is dark grayish brown in the upper 
part and brown in ~he lower part. The next layer, ex
tending to a depth of 35 inches, is clay that is reddish 
brown in the upper part and brown in the lower part. 
The underlying material to a depth of 60 inches is 
clay loam. It is light brown in the upper 13 inches and 
pink in the lower 12 inches. 

--K n i p pa _____.-

" 0 . 

-~_o: 
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Figure 2.-Representative pattern of soils in the Uvalde-Knippa-Montell association. 
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Montell soils have a gray clay surface layer about 
32 inches thick. The next layer is clay that is grayish 
brown in the upper 16 inches and light brownish gray 
in the lower 10 inches. The underlying material to a 
depth of 72 inches is very pale brown clay. 

About 32 percent of this association is cultivated, 
and of this, about 25 percent is irrigated. The major 
soils are well suited to many kinds of irrigated crops 
and to some dryland crops. 

The other 68 percent of the association is in range 
or is used as wildlife habitat. The range is easily ac
cessible to cattle. Sheep and goats also are common. 
Under good management, an abundance of grasses, 
forbs, and shrubs can be produced on the soils of this 
association, but much thorny brush has invaded the 
area. Deer, turkey, quail, dove, and other wildlife are 
abundant. Farm ponds scattered throughout the area 
provide fishing and other recreation. 

2. Rock land-Real-Eckrant association 

Exposed limestone bedrock and nearly level to gently 
sloping and undulating to steep, shallow to very shal
low and g'ravelly, loamy and clayey soils 

Limestone 
rock land 

Formations 

This association is nearly level to gently sloping and 
undulating to ..,teep and broken. In many places, it is 
deeply dissected by canyons that have nearly vertical 
walls. In most places, slopes range from 20 to 45 per
cent. In a few places, such as in the narrow valleys be
tween the steeper hills or on the narrow caps of the 
hills, slopes range from about 2 to 20 percent. Ex
posed limestone bedrock is common in much of the as
sociation. Boulders, stones, and cobblestones are com
mon in the areas between bedrock exposures. 

This association accounts for about 25 percent of 
the county. Rock land makes up about 40 percent of 
the association, Real soils 18 percent, and Eckrant soils 
12 percent (fig. 3). The. remaining 30 percent is less 
extensive areas of Brackett, Dev, Ector, Kavett, Orif, 
Pratley, San Saba, and Speck soils. 

The Rock land areas are exposures of limestone bed
rock that are fractured ·in places, and some of these 
fractures are filled with soil material. In places a thin 
mantle, less than 2 inches thick, of dark soil material 
overlies the bedrock. 

In the Rock land-Real part of this association, Rock 
land occurs as a thick limestone mantle that caps the 

Figure 3.-Representative pattern of soils in the Rock land-Real-Eckrant association. 
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hills. In the Limestone rock land part, it occurs as ir
regular and discontinuous bands that are about 10 to 
50 feet wide and extend on the contour around the 
hills. These bands are about 10 to 50 feet apart. 

Real soils have a dark grayish-brown gravelly clay 
loam surface layer about 6 inches thick. The next 
layer is dark grayish-brown very gravelly clay loam 
about 7 inches thick. The underlying material is 
weakly cemented limestone. 

Eckrant soils have a very dark gray gravelly clay 
surface layer about 12 inches thick. The underlying 
material is coarsely fractured indurated limestone 
bedrock. 

The soils of this association are used as range and 
wildlife habitat. They are not suited to cultivation. 
The rough, rocky terrain is more easily accessible to 
goats and sheep than to cattle. Most ranches, however, 
have a few cattle. Many kinds of grasses, forbs, and 
shrubs provide palatable food for sheep and goats and 
for wildlife. 

This association is well stocked with deer, and many 
areas are managed by ranchers for hunting. The can
yons provide many scenic spots, some of which can be 
reached by automobile and others only on horseback. 

Limestone is quarried in some places for roadbuilding 
material. 

3. Ector-Eckrant-Speck association 

Nearly level to gently sloping and undulating to hilly, 
very shallow to shallow and stony, clayey and loamy 
soils 

This associ-ation accounts for about 23 percent of 
the county. Ector soils make up about 31 percent of 
the associatiQn, Eckrant soils about 18 percent, and 
Speck soils about 11 percent (fig. 4). The other 40 
percent is less extensive areas of Brackett, Castroville, 
Dev, Frio, Kavett, Orif, Pratley, San Saba, Tobosa, 
Topia, Uvalde, and Volente soils and Limestone rock 
land. 

Ector soils have a very dark grayish-brown cobbly 
clay loam surface layer about 15 inches thick. Below 
this is indurated fractured limestone bedrock. 

Eckrant soils have a very dark gray gravelly clay 
surface layer about 12 inches thick. Below this is in
durated fractured limestone bedrock. 

Speck soils have a very dark grayish-brown clay sur
face layer about 8 inches thick. The next layer, ex-

Figure 4.-Representative pattern of soils in the Ector-Eckrant-Speck association. 
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tending to a depth of 17 inches, is reddish-brown clay. 
Below this is limestone bedrock. 

Limestone stones, cobblestonesh and gravel are on 
the surface and throughout all oft e major soils. 

The soils of this association are used mainly as 
range and wildlife habitat. A few small, isolated areas 
of deep soil are cultivated, but most of this association 
is poorly suited to cultivation. Many kinds of grasses, 
forbs, and shrubs provide palatable food for both live
stock, chiefly sheep, goats, and cattle, and for wildlife. 
This association is well stocked with deer and turkey, 
and many ·areas are managed by ranchers for hunting. 

4. Olmos-Ector association 

Undulating, shallow and ve1·y shallow and stony and 
gravelly, loamy soils 

This association makes up about 10 percent of the 
county (fig. 5). Olmos soils account for about 54 per
cent of the association, and Ector soils about 23 per
cent. The remaining 23 percent is less extensive areas 
of Ingram, Knippa, Montell, Randado, Rehm, Uvalde, 
Valco, and Zapata soils. 

Olmos soils have a dark grayish-brown gravelly 
loam surface layer about 13 inches thick. The underly
ing material is caliche that is indurated in the upper 1 
inch. 

Austin-Eagle Ford For,;;ations 
(chalk, marl , limestone and shale)/ -" 

/ 

~N___ ~ ~,-
Leona Formation ' 

· - .- J 

· __ . :'/ 

(calcareous claye y and loamy earth) 
N 

Ector soils have a very dark grayish-brown very 
gravelly loap1 surface layer about 9 inches thick that 
is 10 percent limestone fragments. A few stones are 
on the surface. Below this is indurated fractured lime
stone bedrock. that has a very thin lime coating. 

Most of this association is in range and wildlife 
habitat. The vegetation is a moderate cover of grasses, 
forbs, and thorny brush. The soils are not well suited 
to cultivation. In some areas, caliche and limestone are 
mined for road material. 

Wildlife is abundant, and deer thrive on the shrubs. 
This association has fewer turkeys than the other as
sociations because roosting places are scarce. Scat
tered farm ponds furnish good fishing. 

5. Hindes-Yologo-Olmos association 

Undulating, deep to very shallow gmvelly loamy soils 
This association is made up of undulating ridges. 

Slopes range from about 1 to 8 percent. 
This associatio~ . makes up about 5 percent of the 

county. Hindes soils account for about 22 percent of 
the association, Yologo soils 12 percent, and Olmos 
soils 12 percent. The other 54 percent is less extensive 
areas of Caid, Duval, Knippa, Montell, Randado, 
Rehm, Uvalde, Valco, Webb, and Zavco soils. 

0 

Figure 5.-Representative pattern of soils in the Olmos-Ector association. 
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Hindes soils have a dark reddish-brown gravelly 
sandy clav loam surface laver about 8 inches thick. 
The next layer, about 23 inches thick, is very gravelly 
clay. The underlying material to a depth of 60 inches 
is pink caliche of clay loam texture. 

Yologo soils have a reddish-brown gravelly loam 
surface layer about 5 inches thick. The next layer, 
about 7 inches thick, is reddish-brown very gravelly 
clay loam. The underlying material to a depth of 60 
inches is caliche that is in indurated plates in the 
upper 2 inches. 

Olmos soils have a dark grayish-brown gravelly 
loam surface layer about 13 inches thick. The underly
ing material to a depth of 26 inches is caliche that is 
indurated in the uper 1 inch. 

All this association is in range and wildlife habitat 
and is grazed by cattle, sheep, and goats. The vegeta
tion is a cover of grasses, forbs, and thorny brush. 
Wildlife is abundant, and deer do well on the shrubs 
and forbs. The major soils of this association are not 
suitable for cultivation. In some areas, caliche is 
mined for road material. 

6. W ebb-Zavco-Duval association 

N early level to gently sloping, deep loamy soils 
This association makes up about 2 percent of the 

county. It is about 20 percent Webb soils, 15 percent 
Zavco soils, and 12 percent Duval soils. The other 53 
percent is less extensive areas of Caid, Hindes, Olmos, 
Randado, and Valco soils. These soils occur in mixed, 
irregular patterns. Slopes are 0 to 3 percent and are 
convex and concave. 

Webb soils have a brown fine sandy loam surface 
layer about 9 inches thick. The next layer, about 37 
inches thick, is reddish-brown sandy clay loam in the 
upper 5 inches. The lower 32 inches is sandy clay that 
is reddish brown in the upper part and yellowish red 
in the lower part. The underlying material is reddish
yellow sandy clay loam. 

Zavco soils have a brown sandy clay loam surface 
layer about 9 inches thick. The next layer is reddish
brown sandy clay loam about 8 inches thick. The next 
layer, extending to a depth of 42 inches, is sandy clay 
that is reddish brown in the upper part and yellowish 
red in the lower part. The underlying material to a 
depth of 54 inches is reddish-yellow sandy clay loam 
that overlies weakly consolidated sandstone. 

Duval soils have a reddish-brown fine sandy loam 
surface layer about 12 inches thick. The next layer, 
extending to a depth of 46 inches, is red sandy clay 
loam. The underlying material is reddish-yellow and 
yellowish·brown soft sandstone. 

This association is in range and wildlife habitat. 
Much of it is covered with thorny brush. Wildlife is 
not abundant, but some kinds frequent the associa
tion. 

Descriptions of the Soils 
This section describes the soil series and mapping 

units of Uvalde County. The approximate acreage and 

proportionate extent of each mapping unit are given 
in table 1. 

A general description of each soil series is given, 
and this is followed by brief descriptions of the map
ping units in that series. For full information on any 
one mapping unit, it is necessary to read the descrip
tion of the soil series as well as the description of the 
mapping unit. 

An important part of each series description is the 
representative profile. This profile is first described 
briefly in terms familiar to the layman, and then in 
detail in terms suitable for scientists, engineers, and 
others who need to make thorough and precise studies 
of soils. In both descriptions, colors are for a dry soil 
unless otherwise indicated. 

Following the name of each mapping unit is a sym
bol in parentheses. This symbol identifies the mapping 
unit on the detailed soil map. In the description of 
each mapping unit are suggestions on management. 
Listed at the end of the description of each mapping 
unit are the dryland and irrigated capability units, the 
pasture and hayland group, and the range site in which 
the mapping unit has been placed. Only soils suited to 
irrigation have been placed in an irrigated capability 
unit, and only soils suited to pasture and hay have 
been placed in a pasture and hayland group. The page 
on which each range site is described can be found by 
referring to the "Guide to Mapping Units" at the back 
of this publication. 

Many terms used in the soil descriptions and other 
sections of the survey are defined in the Glossary. 

Atco Series 

The Atco series consists of deep, nearly level and 
gently sloping, calcareous soils on stream terraces. In 
a representative profile, the surface layer is light 
brownish-gray loam about 9 inches thick. The next 
layer is pale-brown friable loam in the upper 6 inches 
and very pale brown friable sandy clay loam in the 
lower 33 inches. The underlying material is very pale 
brown loam reaching to a depth of more than 72 
inches (fig. 6). 

These soils are well drained and moderately permea
ble. Runoff is slow to medium, and the available water 
capacity is high. Atco soils are used mainly for range. 
A small acreage is dryfarmed, and an equally small 
acreage is irrigated. Small grain, grain sorghum, and 
introduced grasses are the main dryland crops. Those 
same crops and cotton, corn, onions, carrots, cabbage, 
and other truck crops are irrigated. The high lime 
content of the soil causes chlorosis in some plants. 
Inadequate moisture is often a limiting factor where 
these soils are dryfarmed. 

Representative profile of Atco loam, 0 to 1 percent 
slopes, 2.6 miles north of Knippa, Tex., by Farm Road 
1049, then 0. 7 mile west on county road and 150 feet 
north, in range. 

Al-0 to 9 inches, light brownish-gray (lOYR 6/2) loam, 
dark grayish brown (lOYR 4/2) moist; weak, fine, 
subangular blocky structure; slightly hard, very 
friable; many fine roots, old root channels, and 
fine pores; few worm casts; few snail shell frag-
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TABLE 1.- Approximate acreage and proportionate extent of the soils 

Soil 

Atco loam, 0 to 1 percent slopes ________ __ _ 
Atco loam, 1 to 3 percent slopes __________ _ 
Badland ______________ _____________ ____ _ 
Bosque loam, coarse subsoil variant_ ______ _ 
Brackett and Real soils, undulating ' - _____ _ 
Brackett and Real soils, hilly 1 ____ _ _______ _ 

Caid sandy clay loam, 0 to 1 percent slopes_ 
Caid sandy clay loam, 1 to 3 percent slopes_ 
Castroville clay loam, 0 to 1 percent slopes __ _ 
Castroville clay loam, 1 to 3 percent slopes __ _ 
Comitas fine sand, sandy subsoil variant_ __ _ 
Con alb loam _________________ __________ _ 
Dant and Uvalde soils, 0 to 1 percent slopes __ 
Dant and Uvalde soils, 1 to 3 percent slopes __ 
Dev soils ___________ ___________ ________ _ 
Duval fine sandy loam, 1 to 3 percent slopes_ 
Eckrant soils, undulating 1 _____ _ _________ _ 

Eckrant-Kavett complex, 0 to 5 percent 
slopes ____________ _____ ____ ______ _____ _ 

Ector soils, undulating 1 _________________ _ 

Ector soils and Rock outcrop, hilly ' - ____ _ _ 
Frio silty clay loam, 0 to 1 percent slopes __ _ 
Frio silty clay loam, 1 to 3 percent slopes __ _ 
Frio silty clay loam, frequently flooded ____ _ 
Hindes and Yo logo soils, undulating ' - __ __ _ 
Ingram gravelly soils, 0 to 5 percent slopes __ 
Ingram stony soils, hilly ________ ____ ___ __ _ 
Kavett clay, 0 to 3 percent slopes _____ ____ _ 
Knippa clay, 0 to 1 percent slopes __ ___ ___ _ 
Knippa clay, 1 to 3 percent slopes ___ __ ___ _ 
Limestone rock land 1 _ _ _____ _ ___ _ _ _ _ _ ___ _ 

Mercedes clay _______ ______ __ _____ ______ _ 
Montell clay, 0 to 1 percent slopes ____ ____ _ 

Area 

Acres 
14,160 

8 ,321 
544 

1,465 
9 ,808 
3,222 

467 
1,097 

13 ,213 
2,313 

723 
4,879 
2,072 
2,594 

21,551 
2 , 441 

20,577 

7,183 
41,535 
52 ,499 
10,495 

2 ,399 
4,212 

25,698 
4 ,484 
4 ,831 

13,958 
84,491 
16 ,694 
89,283 
4 ,396 

40,463 

Extent 

P ercent 
1.4 

.8 

.1 

.1 
1.0 

.3 

.1 

.1 
1.3 

.2 

.1 

.5 

.2 

.3 
2 .1 

.2 
2.0 

.7 
4.1 
5.2 
1.0 

.2 

.4 
2 . 5 

.4 

.5 
1.4 
8.3 
1.6 
8.8 

.4 
4.0 

• 
Soil Area Extent 

--------------~~.--------------------1------~A-cr-~~--P-e-rc~t 

Montell clay, 1 to 3 percent slopes ________ _ 
Olmos soils, undulating '------ ------- -----
Olmos and Ector soils, undulating 1 _______ _ 

Orif soils _______________________ ------- --
Pratley clay, 0 to 3 percent slopes _________ _ 
Ramadero sandy clay loam _______________ _ 
Randado fine sandy loam, 1 to 3 percent 

slopes _______________________________ _ 
Real and E ckrant soils, undulating ' - _____ _ 
Rehm soils, undulating __________________ _ 
Rock land-Real association, steep 1 ________ _ 

Sabenyo clay loam, 1 to 5 percent slopes ___ _ 
San Saba clay __________________________ _ 
San Saba stony clay ____ _________ ________ _ 
Speck soils, undulating __________________ _ 
Tobosa clay, 0 to 1 percent slopes _________ _ 
Tobosa clay, 1 to 3 percent slopes _________ _ 
Topia clay, 0 to 3 percent slopes __________ _ 
Uvalde silty clay loam, 0 to 1 percent slopes __ 
Uvalde silty clay loam, 1 to 3 percent slopes __ 
Val co clay loam, 0 to 3 percent slopes _____ _ 
Volente clay loam, 0 to 1 percent slopes ___ _ 
Valente clay loam, 1 to 3 percent slopes ___ _ 
Webb fine sandy loam, 0 to 1 percent slopes_ 
Webb fine sandy loam, 1 to 3 percent slopes_ 
Zapata soils __________ __________________ _ 
Zavco sandy clay loam, 0 to 1 percent slopes __ 
Zavco sandy clay loam, 1 to 3 percent slopes __ Pit ________________ ________ ________ _ 

Water areas and river graveL __ ______ _ 

Total ____ ______________________ _ 

4,669 0.5 
46,359 4.6 
52 ,988 5 . 2 
3 ' 743 .4 

17 ,534 1.7 
3,171 .3 

3 ,373 .3 
49 ,158 4.8 
1,188 .1 

126,857 12 . 5 
5 '757 . 6 
1,224 .1 

795 .1 
27 ,044 2.7 
7 ,321 .7 
4 ,490 .4 
6,892 . 7 

75, 946 7 .5 
32 ,847 3.2 
10 ,473 1 .0 
1 ,910 .2 

756 . 1 
744 . 1 

3 ,335 .3 
995 .1 

1 ,701 . 2 
2 ,387 .2 

471 . 1 
10 ,124 1 .0 

1,016 ,320 100 .0 

1 This is a low intensity mapping unit. It is more variable than other units in the county but has been cont rolled well enough that 
interpretations for the expected use of the soil can be made. 

Figure 6.-Profile of an Atco loam. Dark spots below a depth 
of about 7 feet are small holes made by insects. 

ments; upper one inch is slightly compacted; sur
face crust ltl6 to 1.4 inch thick that is slightly 
lighter in color and slightly more sandy in t exture ; 
calcareous; moderately alkaline; clear, smooth 
boundary. 

B21--9 to 15 inches, pale-brown (10YR 6/ 3) loam, dark 
brown (10YR 4/3) moist; weak, fine, subangular 
blocky structure; slightly hard, friable; many fine 
roots, old root channels, and fine pores; few worm 
casts; common fine threads of segregated calcium 
carbonate; few snail shell fragments; calcareous; 
moderately alkaline; gradual, smooth boundary. 

B22--15 to 29 inches, very pale brown (10YR 7/ 3) sandy 
clay loam, brown (10YR 5/3) moist; weak, fine, 
subangular blocky structure; slightly hard, fria
ble; many fine roots, old root channels, and fine 
pores; few worm casts ; common fine threads of 
segregated calcium carbonate ; calcareous ; moder
ately alkaline; gradual, wavy boundary. 

B23--29 to 48 inches, very pale brown (10YR 7 / 4) sandy 
clay loam, yellowish brown (10YR 5/ 4) moist; 
weak, fine and medium, subangular blocky struc
ture; slightly hard, friable; few roots; f ew worm 
casts; few snail shell f ragments ; f ew threads of 
segregated calcium carbonate; calcareous; moder 
ately alkaline; gi'adual, wavy boundary. 

C--48 to 72 inches, ver y pale brown (10YR 7/4) loam, 
light yellowish brown (10YR 6/4) moist; massive ; 
hard, friable, and somewhat compacted; calcar
eous ; moderately alkaline. 

The solum ranges from 40 to 60 inches in thickness. 
Coarse fragm ents in the solum consist of rounded limestone 
and siliceous pebbles and range from less than 1 percent to 
about 5 percent, by volume. Electrical conductivity ranges 
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from about 0.4 to 1.2 millimhos between depths of 10 and 
40 inches. 

The A horizon ranges from 6 to 16 inches in thickness 
and from light brownish gray or grayish brown to very 
pale brown and brown in color. The calcium carbonate con
tent of this horizon ranges from 30 to 50 percent. 

The B2 horizon ranges from 31 to 54 inches in thickness, 
from brown or pale brown to very pale brown in color, and 
from loam to clay loam or sandy clay loam in texture. The 
B and C horizons are from 40 to 70 percent calcium car
bonate. 

The C horizon is mainly very pale brown or pale brown. 
Visible calcium carbonate ranges from a few segregated 
films and threads to about 5 percent soft masses, or weakly 
to strongly cemented concretions. Coarse fragments make 
up from less than 1 percent to as much as 50 percent of 
the C horizon. 

Atco loam, 0 to I percent slopes (AtA).-This 
nearly level soil is on broad stream terraces. Slopes 
are mainly less than 0.5 percent. Most areas are 
longer than they are wide, but :in places they are sub
rounded. They are typically about 200 acres in size, 
but range from about 10 to more than 500 acres. This 
soil has the profile described as representative of the 
Atco series. 

Included with this soil in mapping are a few areas 
where layers of gravelly loam are below a depth of 12 
inches and a few areas where slopes are 1 to 3 per
cent. 

This Atco loam is used mainly for range; but small 
areas are dryfarmed, and a few are irrigated. Runoff 
is slow, and the hazard of erosion is slight. 

A cropping system that protects the soil during 
plant growth and furnishes sufficient residue to pro
tect and improve the soil between crops is needed in 
both dryland and irrigated areas. In addition, a well
designed irrigation system and proper management of 
water are needed on irrigated land. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
Kleberg bluestem, kleingrass, blue panicum, and buf
felgrass. Good pastures need proper fertilization, weed 
control, and controlled grazing. In hayfields, the cut
ting of the hay at recommended height and growth 
stage are equally important. Capability unit IIIs-1, 
dryland, and Ils-1, irrigated; pasture and hayland 
group 7C; High Lime range site. 

Atco loam, I to 3 percent slopes (AtB).-This 
gently sloping soil is on narrow breaks on stream ter
races and on small, subrounded knolls within areas of 
nearly level Atco loam. Slopes are mainly 1 to 2 per
cent. Most areas are long and narrow and range from 
about 8 to 75 acres in size. 

The surface layer is light brownish-gray loam about 
8 inches thick. The next layer is very pale brown fria
ble clay loam about 37 inches thick. Below this is very 
pale brown clay loam that extends to a depth of 60 
inches. 

Included with this soil in mapping are a few areas 
that have layers of gravelly loam below a depth of 12 
inches and a few areas where slopes are less than 1 
percent. In places, Sabenyo soils are at higher eleva
tions. Also included are eroded areas as much as 1 
acre in size and a few rills or gullies as much as 2 feet 
deep. 

This Atco loam is used mainly for range, but a few 
areas are dryfarmed. Runoff is medium, and the haz
ard of erosion is moderate. Where cultivated, a crop
ping system is needed that protects the soil during 
plant growth and furnishes sufficient residue to pro
tect and improve the soil between crops. Terracing 
and contour farming help control erosion and conserve 
moisture. A well-designed irrigation system and 
proper water management are needed on irrigated 
land. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
Kleberg bluestem, kleingrass, blue panicum, and buf
felgrass. Proper fertilization and weed control and 
controlled grazing are good management practices for 
pastures. In hayfields, fertilization, weed control, and 
cutting the hay at the recommended height and 
growth stage are important. Capability unit IIIe--1, 
dryland, and Ile-1, irrigated; pasture and hayland 
group 7C; High Lime range site. 

Badland 

Badland (Bd) is gently sloping. It is below areas of 
Ector soils, or Olmos and Ector soils, and above areas 
of Uvalde silty clay loam and Knippa clay. The ex
posed clayey materials are light colored, are strongly 
calcareous, and contain many fossils. Soil formation is 
almost negligible because soil material is removed, al
most as fast as it forms, by eroding runoff waters 
from the steeper, higher lying soils. Slopes range from 
about 1 to 5 percent, but are commonly 1 to 3 percent. 

Areas of Badland are mostly 15 to 35 acres in size, 
but range from 8 to 50 acres. They occur as bands 200 
to 1,000 feet wide around the more sloping hills. Small 
rills or gullies a few inches to 3 feet deep and a few 
inches to as much as 10 feet wide occur in some areas. 

Included with Badland in mapping are areas of 
Knippa, Sabenyo, Uvalde, and Zapata soils. Also in
cluded in the southern part of the county is about 25 
acres of exposed sandstone material. 

Badland is unsuitable for cultivation and has a poor 
potential for range. All the acreage is in range. The 
vegetation is a sparse cover of scattered shrubs, short 
grasses, and forbs. 

A representative area of Badland is 0.9 mile north 
on U.S. Highway 83 from its junction with Texas 
Highway 55, at the north edge of Uvalde. Capability 
unit Vlle--1, dryland; pasture and hayland group and 
range site not assigned. 

Bosque Series, Coarse Subsoil Variant 

This coarse subsoil variant of the Bosque series con
sists of deep, nearly level to gently sloping, calcareous 
soils on flood plains. 

In a representative profile, the surface layer is 
about 26 inches thick. The upper part is grayish
brown loam, and the lower part is grayish-brown fine 
sandy loam that is about 10 percent, by volume, 
water-rounded limestone pebbles. The underlying 
material is brown very friable fine sandy loam that has 
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Figure 7.-Profile of Bosque loam, coarse subsoil variant. 

seams and pockets of darker silt loam and silty clay 
loam. It is about 5 percent limestone pebbles (fig. 7). 

These soils are well drained, and their permeability 
is moderate. Runoff is slow, and the available water 
capacity is high. These soils are flooded once every 5 
to 10 years, but flooding lasts less than 2 days. 

These Bosque soils are used mainly as range. A 
small acreage is cultivated to small grain and grain 
sorghum. Inadequate moisture is often a limiting fac
tor where this soil is dryfarmed. 

Representative profile of Bosque loam coarse sub
soil variant, 18.4 miles northwest by Te~as Highway 
55 from its junction with U.S. Highway 83 at north 
edge of Uvalde, Tex. , then 4.6 miles west on Farm 
Road 334, then 0.4 mile south on ranch road, and 200 
feet southwest of windmill, in range. 

All-0 to 12 inche~, grayish-brown (10YR 5/2) loam, very 
dark gray1sh brown (10YR 3/2) moist; moderate 
fine, granular structure; slightly hard, very fria: 
ble; many fine roots; many snail she~l fragments; 
few worm casts; few water-rounded limestone peb
bles as much as 2 inches in diameter; thin crusty 
surface slightly lighter in color; surface inch 
slightly compacted; calcareous; moderately alka
line; clear, smooth boundary. 

A12-12 to 26 inches, grayish-brown (10YR 5/2) fine sandy 
loam, dark brown (10YR 3/3 ) moist; weak, fine, 
subangular blocky structure; slightly hard, very 
friable ; few fine roots; few snail shell fragments; 
common films and threads of segregated calcium 
carbonate; estimated 10 percent, by volume, 
water-rounded limestone pebbles; calcareous · 
moderately alkaline; gradual, smooth boundary. ' 

C-26 to 60 inches, brown (10YR 5/3) fine sandy loam, 
<lark brown (10YR 4/3) moist; weak, fine, suban
gular blocky structure ; slightly hardi very friable; 
few discontinuous seams and sma 1 pockets of 
darker-colored silt loam and silty clay loam; less 
tha n 5 percent, by volume, limestone pebbles; few 
films and threads of segregated calcium carbonate; 
calcareous; moderately alkaline. 

Depth of the soil to gravelly substrata ranges from 
about 3 to 20 feet. More than 40 percent of the soil that is 
less than 2 millimeters in diameter is carbonates. In some 
places the soil is moist most of the time below a depth of 
about 6 feet. The A horizon is grayish brown or brown. 
The· A12 horizon ranges from fine sandy loam to loam in 
texture and stratification ranges from weakly to moder
ately evident. The C horizon is grayish brown, brown, or 
very pale brown. 

Bosque loam, coarse subsoil variant (Bo).-This 
nearly level to gently sloping soil is on flood plains, in 
long narrow bands that are parallel to stream chan
nels and range from 20 to 200 acres in size. Slopes are 
commonly 0 to 2 percent. Slight mounds are in some 
areas. 

Included with this soil in mapping are a few areas 
of Conalb, Dev, Frio, and Orif soils. 

This Bosque loam is subject to a slight hazard of 
erosion. A good cropping system for cultivated areas 
utilizes crops that protect the soil during the growing 
~eason and furnishes sufficient residue to protect and 
Improve the soil between crops. If the soil is irrigated 
a well-designed irrigation system and proper wate; 
management are needed. 
T~e main adapted plants used for pasture and hay 

are Improved bermudagrass, Kleberg bluestem, blue 
panicum, Medio bluestem, Gordo bluestem, and buffel
grass. Among the management needs of good pastures 
are proper fertilization, weed control and controlled 
graz.ing. In hayfields, fertilization, w~ed control, and 
cuttmg hay at the recommended height and growth 
stage are equally important. Capability unit IIIc-1 
dry land, and I-1, irrigated; pasture and hay land 
group 2A; Loamy Bottomland range site. 

Brackett Series 

Th~ Brackett series c<;msists of shallow, undulating 
to hilly, calcareous soils on uplands. These soils 
formed in limestone, marl, and shale. 
. In a representative profile, the surface layer is 

hght-gray calcareous loam about 6 inches thick. The 
ne.xt layer, about 8 inches thick, is very pale brown, 
~riable _loam. The underlying material to a depth of 72 
mches Is very pale brown, weakly cemented limestone 
that contains lenses of yellow and yellowish-brown 
marl (fig. 8). 

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

Brackett soils are used as range and wildlife habi
tat. They are best suited to these uses. In some areas 
roadbed material has been mined from open pits. ' 

Representative profile of Brackett loam, in an area 
of Brackett and Real soils, undulating, 0.5 mile south 
on Farm Road 187 from its junction with Farm Road 
1050 at Utopia, Tex., then 6.8 miles southeast on dirt 
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Figure B.-Profile of a Brackett soil. 

road to pit on east side of road, then 200 feet east of 
pit, in range. 

A1-0 to 6 inches, light-gray (10YR 7/2) loam, brown 
(10YR 4/3) moist; weak, fine and medium, suban
gular blocky structure parting to moderate, fine 
and very fine, granular; hard, friable; many fine 
roots and old root channels; many worm casts; 
few, small, hard calcium carbonate concretions and 
limestone fragments up to 1 inch in diameter, 
crusty surface 1,4 to % inch thick that is slightly 
lighter in color; about 10 percent limestone frag
ments on the surface that are mainly 1,4 inch to 2 
inches in diameter; calcareous; moderately alka
line; clear, wavy boundary. 

B2-6 to 14 inches, very pale brown (10YR 7/3) loam, 
brown (10YR 5/3) moist, weak, fine and medium, 
subangular blocky structure parting to moderate, 
fine and very fine, granular; hard, friable; few 
fine roots; open and porous; many worm casts; 
few threads and films of segregated calcium car
bonate; few limestone fragments 1 to 10 millime
ters in size; calcareous; moderately alkaline; ab
rupt, wavy boundary. 

C-14 to 72 inches, very pale brown (10YR 8/3) limestone, 
yellow (10YR 8/ 6) moist; weakly cemented; many 
lenses of yellow and yellowish-brown marl; many 
thin streaks or coatings of whitish calcium carbon
ate; calcareous; moderately alkaline. 

The solum ranges from 10 to 20 inches in thickness. Con
tent of coarse fragments ranges from an insignificant num
ber of limestone pebbles to 35 percent, by volume, limestone 
fragments. 

The A horizon ranges from 3 to 8 inches in thickness, 
from loam or gravelly loam to clay loam or gravelly clay 
loam in texture, and from light gray to pale brown or very 
pale brown in color. The calcium carbonate content ranges 
from 40 to 50 percent. 

The B horizon ranges from 4 to 15 inches in thickness, 
from loam or gravelly loam to clay loam or gravelly clay 
loam in texture, and from pale brown or very pale brown 
to light yellowish brown or pale yellow in color. The cal
cium carbonate content ranges from 40 to 80 percent. 

The C horizon is very pale brown or pale yellow to white 
and in places has yellow to brown streaks or splotches. 
This horizon is marl or shale interbedded with limestone. 
The limestone layer ranges from thin lenses to several feet 
in thickness. In many places the marl or shale is not evi
dent, and the solum rests on soft limestone. 

Brackett and Real soils, undulating (BRB).-This 
mapping unit is on foot slopes below steeper soils and 
on small isolated hills .within areas of deeper soils in 
surrounding valleys. In most areas it is about 54 per
cent Brackett soil, 26 p~rcent Real soil, and 20 percent 
Kavett, Pratley, Speck, and Volente soils and Rock 
land. The percentage of the Brackett soil ranges from 
40 to 80 percent, and that of the Real soil from 0 to 40 
percent. The composition of this unit is more variable 
than that of most other units in the county but has 
been controlled well enough to interpret for the ex
pected use of the soils. 

The topography is mostly benchlike. The soil varies 
between the outer edge of the bench and the inner 
edge. It is deeper along the inner parts. The surface 
layer ranges from loam or gravelly loam to clay loam 
or gravelly clay loam. 

Areas range from 75 to 300 acres in size, but are 
mostly about 150 acres. In most places they are broad, 
irregularly shaped bands along the lower slopes of the 
steeper Brackett and Real soils and areas of the Rock 
land-Real association. On the small isolated hills, areas 
are oval to irregular in shape. Slopes range from 2 to 
8 percent and average about 7 percent. 

The Brackett soil in this mapping unit has the pro
file described as representative of the Brackett series. 

The Real soil has a surface layer of dark grayish
brown gravelly clay loam about 6 inches thick. The 
next layer is about 8 inches thick and is dark gray
ish-brown, friable very gravelly clay loam that is 
about 70 percent limestone fragments, mainly pebbles 
and a few cobblestones and stones. The underlying 
material is white, weakly cemented limestone and 
marl. · 

This mapping unit is well drained. Permeability is 
moderately slow to moderate. Runoff is rapid, and the 
available water capacity is low. The hazard of erosion 
is severe. Capability unit VIs-1, dry land; Adobe 
range site. 

Brackett and Real soils, hilly (BRE).-This map
ping unit is on foot slopes in areas of hilly topogra
phy, below the steeper Rock land-Real association and 
on isolated hills that are surrounded by less sloping 
Brackett and Real soils and by the deeper soils in the 
valleys. A mapped area is ordinarily about 60 percent 
Brackett soil, 21 percent Real soil, and 19 percent 
Eckrant, Kavett, Pratley, Speck, and Volente soils. 
The soils occur in an irregular pattern. The percent
age of the Brackett soil ranges from 40 to 70, and that 
of the Real soil from 10 to 35. The composition of this 
unit is more variable than that of most other units in 
the county but has been controlled well enough to in
terpret for the expected use of the soils. 
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These soils are on a benchlike landscape (fig. 9). 
They are deeper at the inner edge of the bench than at 
the outer edge. The surface layer ranges from loam or 
gravelly loam to clay loam or gravelly clay loam. 

Most areas are oval to irregular in shape. Areas 
range from 100 to 500 acres in size, but the average 
size is about 250 acres. Slopes range from 8 to 30 per
cent, but are dominantly about 14 percent. 

The Brackett soil has a surface layer of pale-brown 
gravelly loam that is 7 inches thick and about 15 per
cent fine limestone fragments. The next layer is 5 
inches of very pale brown, friable gravelly loam that 
is about 25 percent limestone pebbles. The underlying 
material is pale-yellow, weakly cemented limestone 
and marl. 

The Real soil has a surface layer of dark grayish
brown gravelly loam that is 5 inches thick and about 
20 percent limestone fragments. The next layer is 7 
inches of dark grayish-brown, friable very gravelly 
loam that is 75 percent limestone pebbles and a few 
cobblestones and stones. The underlying material is 
white, weakly cemented limestone. 

The soils in this mapping unit are well drained. 
Permeability is moderately slow to moderate. Runoff 
is rapid, and the available water capacity is low. The 

hazard of erosion is severe. Capability unit VIIs-1, 
dryland; ~teep Adobe range site. 

Caid Series 

The Caid series consists of nearly level to gently 
sloping, deep calcareous soils on upland plains. These 
soils formed in water and wind-deposited materials. 

In a representative profile, the surface layer, about 
12 inches thick, is dark grayish-brown sandy clay 
loam. The next layer extends to a depth of 76 inches. 
The upper 13 inches is brown friable sandy clay loam, 
the next 10 inches pale-brown firm clay loam, and the 
next 13 inches light yellowish-brown firm sandy clay 
loam that is about 30 percent lime accumulations as 
soft lumps and concretions. The lower 28 inches is 
reddish-yellow sandy clay loam that is about 20 per
cent lime accumulations in the upper part and 10 per
cent in the lower part. 

Caid soils are well drained. Permeability is moder
ate. Runoff is slow to medium, and the available water 
capacity is high. 

These soils are used mainly as range and wildlife 
habitat. A few small areas are cultivated to small 

Figure 9.-Brackett and Real soils, hilly, showing benchlike topography • 
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grain and grain sorghum. These soils are well suited 
to irrigation. 

Representative profile of Caid sandy clay loam, 0 to 
1 percent slopes, 1.4 miles south of the courthouse in 
Uvalde, Tex., on Farm Road 117, then 10.5 miles 
southeast on Farm Road 140 to Kincaid Ranch Gate 
No. 15, then 300 feet south and 100 feet west of gate, 
in range. 

Al-0 to 12 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam, very dark grayish brown (10YR 3/ 2) 
moist; weak, fine and medium, subangular blocky 
structure; slightly hard , friable; many fine roots, 
few fine pores and old root channels; few calcium 
carbonate concretions less than 1 millimeter in di
ameter; few snail shell fragments; thin crust on 
surface; calcareous; moderately alkaline; gradual, 
smooth boundary. 

B21t-12 to 25 inches, brown (10YR 5/3) sandy clay loam; 
dark brown (10YR 4/ 3) moist; moderate, medium, 
prismatic structure parting to moderate, fine and 
medium, subangular blocky; hard, friable; many 
fine roots, fine pores, and old root channels; many 
thin clay films on peds; few worm casts; few cal
cium carbonate concretions less than 2 millimeters 
in diameter; few threads and films of calcium car
bonate; calcareous; moderately alkaline; gradual, 
smooth boundary. 

B22tca-25 to 35 inches, pale-brown (10YR 6/3) clay loam, 
brown (10YR 5/ 3) moist; moderate, fine and me
dium, subangular blocky structure; very hard, 
firm; few roots, fine pores, and old root channels; 
many clay films on peds; few worm casts; about 5 
percent, by volume, calcium carbonate concretions 
up to %, inch in diameter; few, fine, black-brown 
concretions; calcareous; moderately alkaline; 
clear, wavy boundary. 

B23tca-35 to 48 inches, light yellowish-brown (10YR 6/4) 
sandy clay loam; yellowish brown (10YR 5/4 ) 
moist; weak, fine and medium, subangular blocky 
structure; hard, firm; few fine roots; about 30 
percent, by volume, soft lumps and concretions of 
calcium carbonate; few black masses 1 to 3 milli
meters in size; calcareous; moderately alkaline; 
gradual, wavy boundary. 

B24tca-48 to 62 inches, reddish-yellow (7.5YR 7/ 6) sandy 
clay loam, reddish yellow (7.5YR 6/6) moist; mod
erate, fine and medium, angular blocky structure; 
very hard, firm; few, thin, clay films on peds; 
about 20 percent, by volume, soft masses and con
cretions of calcium carbonate; few black masses 1 
to 3 millimeters in size; calcareous; moderately al
kaline; gradual, wavy boundary. 

B25t-62 to 76 inches, reddish-yellow (7.5YR 7/6) sandy 
clay loam, reddish yellow (7.5YR 6/6) moist; mod
erate, fine and medium, angular blocky structure; 
very hard, firm; few, thin, clay films on peds; 
about 10 percent, by volume, soft masses and con
cretions of calcium carbonate; few black masses 1 
to 3 millimeters in size; calcareous; moderately al
kaline. 

The solum ranges from 60 to 100 inches or more in 
thickness. The soil above the layer that is 15 to 35 percent, 
by volume, calcium carbonates is 25 to 40 inches thick. 

The A horizon is brown, dark grayish brown, or very 
dark grayish brown. The Bt horizon is brown, pale brown, 
or grayish brown in the upper part and reddish yellow or 
brownish yellow in the lower. This horizon ranges from 
clay loam to sandy clay loam. 

The Btca horizon is very pale brown, light yellowish 
brown, brownish yellow, light brown, or reddish yellow. It 
is from 15 to 35 percent, by volume, calcium carbonate. In 
some places the C horizon below a depth of 60 inches con
tains a few yellowish sandstone fragments. 

Caid sandy clay loam, 0 to I percent slopes (CaA).
This nearly level soil is on upland plains, in irregu-

lar to subrounded areas that range from 15 to 250 
acres in size. Slopes are mainly 0.2 to 0.7 percent. 
This soil has the profile described as representative of 
the Caid series. 

Included with this soil in mapping are a few areas 
that have slopes greater than 1 percent that are 
mainly adjacent to small drains. Also included are a 
few areas that are more clayey throughout and some 
areas that have a noncalcareous surface layer. 

Runoff is slow, and this Caid sandy clay loam is 
subject to a slight hazard of erosion. A good cropping 
system for cultivated areas utilizes crops that protect 
the soil during the growing season and furnish suf
ficient residue to protect the soil between crops. A 
well-designed irrigation system and proper water 
management are needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
Kleberg bluestem, blue panicum, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization and weed control, a proper stock
ing rate, and rotational grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally 
important. Capability unit IIIc-2, dryland, and I-2, 
irrigated; pasture and hayland group 7C; Clay Loam 
range site. 

Caid sandy clay loam, I to 3 percent slopes (CaB).
This gently sloping soil is on uplands, in subrounded 
or long and narrow areas that are mostly parallel and 
adjacent to small drains. Areas range from 10 to 100 
acres in size. Slopes are mainly 1 to 2 percent. 

In a representative profile of this soil, the surface 
layer is very dark grayish brown sandy clay loam 
about 12 inches thick. The next layer is grayish-brown 
friable sandy clay loam about 11 inches thick. Below 
this is 11 inches of pale-brown friable sandy clay loam 
that is about 5 percent lime accumulations. The under
lying material is brownish-yellow clay loam that 
reaches to a depth of 60 inches and is about 25 per
cent lime accumulations as soft lumps and cemented 
concretions. 

Included with this soil in mapping are a few areas 
that have slopes less than 1 percent and a few areas 
that are more clayey throughout. 

Runoff is medium, and this Caid sandy clay loam is 
subject to a moderate hazard of erosion. A good crop
ping system for cultivated areas utilizes crops that 
protect the soil during the growing season and fur
nishes sufficient residue to protect the soil between 
crops. Terraces and contour farming help to control 
erosion and conserve moisture. If the soil is irrigated, 
a well-designed irrigation system and proper water 
management are needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
Kleberg bluestem, blue panicum, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IIIe-2, dryland, 
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and Ile-2, irrigated; pasture and hayland group 7C; 
Clay Loam range site. 

Castroville Series 

The Castroville series consists of nearly level to 
gently sloping, deep, calcareous soils on stream ter
races. These soils formed in calcareous sediments 
washed from limestone areas. 

In a representative profile, the surface layer is 
brown clay loam about 12 inches thick. The next layer, 
about 38 inches thick, is pale brown. The upper 10 
inches is clay loam that contains films and threads of 
lime. The lower part is firm clay that has 3 to 5 per
cent lime accumulations in the lower 14 inches. The 
underlying material is very pale brown clay contain
ing a few films, threads, and soft masses of lime. 

Castroville soils are well drained. Permeability is 
moderate, and runoff is slow to medium. The available 
water capacity is high. 

These soils are used mainly as range and wildlife 
habitat. They are well suited to cultivation, especially 
if irrigated. Small grain and grain sorghum are the 
main dryland crops. These same crops and cotton, 
corn, and truck crops, including both summer and 
winter vegetables, are the main irrigated crops (fig. 10). 

Representative profile of Castroville clay loam, 0 to 
1 percenb slopes, 1 mile east of the courthouse in 
Uvalde, Tex. on U.S. Highway 90, then 7.4 miles east 
on Farm Ro~d 1023, then 100 feet north of road, in a 
cultivated field . 

Ap-0 to 5 inches, brown (lOYR 5/3) clay loam, dark 
brown (lOYR 3/3) moist; weak, fine, subangular 
blocky structure; one-fourth inch crust on surface 
that is pale brown (lOYR 6/3); hard, friable; few 
fine roots; few snail shell fragments; calcareous; 
moderately alkaline; abrupt, smooth boundary. 

Al-5 to 12 inches, brown (lOYR 5/3) clay loam, dark 
brown (lOYR 3/3) moist; moderate, fine, subangu
lar blocky structure; hard, friable; few fine roots; 
few snail shell fragments; few worm casts; cal
careous; moderately alkaline; gradual, wavy 
boundary. 

B21-12 to 22 inches, pale-brown (lOYR 6/3) clay loam, 
dark brown (10YR4/3} moist; moderately fine sub
angular blocky structure; hard, friable; few fine 
roots; few worm casts; few snail shell fragments; 
common threads and films of segregated calcium 
carbonate; calcareous; moderately alkaline; grad
ual, wavy boundary. 

B22-22 to 36 inches, pale-brown (lOYR 6/3 ) clay, brown 
(lOYR 5/3) moist; moderate, fine and medium, 
subangular blocky structure; very hard, firm; few 
threads, films, and small masses of calcium carbo
nate; calcareous; moderately alkaline; diffuse, 
wavy boundary. 

Figure 10.-lrrigated corn in a field of Castroville clay loam, 0 to I percent slopes. 
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B23ca-36 to 50 inches, pale-brown (10YR 6/3) clay brown 
(10YR 5/3) moist; weak, fine, subangular' blocky 
structure; very hard, firm; about 3 to 5 percent 
by volume, soft masses of calcium carbonate up t~ 
one-half inch in diameter; calcareous; moderately 
alkaline; gradual, wavy boundary. 

Cca-50 to 64 inches, very pale brown (10YR 7/3) clay 
pale brown (10YR 6/3) moist; massive; very hard: 
firm; few threads, films, and soft masses of cal
cium carbonate; calcareous; moderately alkaline. 

The solum ranges from 45 to 70 inches in thickness. 
Gravel makes up from less than 15 percent of the soil in 
the upper 40 inches to as much as 25 to 30 percent below a 
depth of 40 inches. 

The A horizon ranges from 11 to 16 inches in thickness 
and is grayish brown or brown. The B2 horizon ranges 
from brown or pale brown to yellowish brown or very pale 
brown. It is clay loam, clay, or silty clay. The C horizon 
ranges from less than 2 to about 10 percent, by volume, 
visible calcium carbonate in the form of threads, films, soft 
lumps, and concretions. 

Castroville clay loam, 0 to I percent slopes (CcA).
This level or nearly level soil is on stream terraces, 
in long and narrow areas that are parallel and adja
cent to streams. Areas range from 25 to 500 acres in 
size but are dominantly about 200 acres. Slopes are 
mainly less than 0.5 percent. 

This soil has the profile described as representative 
of the Castroville seri~s. 

Included with this soil in mapping are a few areas 
that are less clayey throughout. Also included are a 
few areas of Atco, Frio, and Uvalde soils. 

Runoff is slow on this Castroville clay loam, and it is 
subject to a slight hazard of erosion. A good cropping 
system for cultivated areas utilizes crops that protect 
the soil during the growing season and furnishes suf
ficient residue to protect the soil between crops. A 
well-designed irrigation system and proper water 
management are needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
blue panicum, and buffelgrass. Among the manage
ment needs of good pastures are proper fertilization, 
weed control, and controlled grazing. In hayfields fer
tilization, ~eed control, and cutting hay at the r~com
mended height and growth stage also are important. 
Capability unit Ilc-1, dryland, and I-2, irrigated; 
pasture and hay land group 7C; Clay Loam range site. 

~stroville clay loam, I to 3 percent slopes (CcB).
This gently sloping soil is on stream terraces in long 
and narrow areas. Slopes are mainly 1 to 2 'percent. 
Areas range from 10 to 100 acres in size but are 
commonly about 25 acres. 

In a representative profile of this soil, the surface 
layer is grayish-brown clay loam about 12 inches 
thick. The next layer is firm clay about 36 inches 
thick. The upper part is brown and the lower part is 
pale-brown firm clay that is about 5 percent lime as 
films, threads, and soft lumps. The underlying mate
rial is yellowish-brown clay that reaches to a depth of 
60 inches and is 2 to 3 percent lime as films, threads, 
or soft lumps. 

Included with this soil in mapping are areas that 
have slopes of less than 1 percent and areas of Atco 
and Uvalde soils. 

R.unoff is me.dium, and this Castroville clay loam is 
subJect to a shght to moderate hazard of erosion. A 

good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnish sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

TI:e main adapted plants used for pasture and hay 
are Improved bermudagrass, King Ranch bluestem 
Kleberg bluestem, blue panicum, and buffelgrass: 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
I~g. In hayfields, fertilization, weed control, and cut
tmg hay at the recommended height and growth stage 
all are important. Capability unit Ile-1, dryland and 
IIe-2, irrigated; pasture and hay land group 7C ·'Clay 
Loam range site. ' 

Comitas Series, Sandy Subsoil Variant 

This sandy subsoil variant of the Comitas series 
consists of. nearly level to gently sloping, deep, noncal
careous soils on uplands. 

In a representative profile, the surface layer is 
brown, medium acid fine sand in the upper 9 inches 
and reddish-brown, strongly acid fine sand in the 
low~r 15 inch~s. The. next layer extends to a depth of 
84. mches. It Is reddi.sh-brown, very friable, strongly 
acid loamy fine sand m the upper 10 inches. The next 
20 inches is yellowish-red, very friable, strongly acid 
loamy fine sand, and the lower 30 inches is red very 
friable, strongly acid fine sandy loam. ' 

T?ese Comitas soils are used as range and wildlife 
habitat. They are well drained, and permeability is 
moderately rapid, Runoff is slow, and the available 
water capacity is low. 

Rei?resen~tive profile of Comitas fine sand, sandy 
subsoil vanant, 1.4 miles south of the courthouse in 
Uvalde, Tex., on Farm Road 117, then 13.8 miles 
southeast on Farm Road 140 to Kincaid Ranch Gate 
N?· 10, then 0.6 mile north on a ranch road, then 0.5 
mile east on a ranch road and 50 feet south, in range. 

All-0 to 9 inches, brown (7.5YR 4/2) fine sand dark 
brown (7.5YR 3/ 2) moist; single grained·' loose· 
many fine roots; medium acid; clear, 'smooth 
boundary. 

A12-9 to 24 inche.s, reddish-brown ( 5YR 4/3) fine sand, 
dar~ reddish brown (5YR 3/3) moist; single 
gramed; loose; few fine roots; strongly acid; 
gradual, smooth boundry. 

Blt-24 to 34 inches, reddish-brown (5YR 4/4) loamy fine 
sand, dark reddish brown ( 5YR 3/3) moist; weak, 
fine, subangular blocky st!'lcture; soft, very friable; 
f~w fine roots; sand grams coated; strongly acid; 
diffuse, wavy boundry. 

B21t-34 to 54 inches, yellowish-red (5YR 4/6) loamy fine 
sand, yellowish red (5YR 3/6) moist· weak fine 
and m':dium, subangular blocky stru'cture; 'soft, 
very friable; very few roots; sand grains coated· 
strongly acid; diffuse, wavy boundary. ' 

B22t-54 to 84 inches, red (2.5Y~ 4/6) fine sandy loam, dark 
red (2.5YR 3/6) mOist; weak, fine and medium 
su_bangular block~ structure; slightly hard, very 
friable; sand grams coated; strongly acid. 

The solum ranges from 55 to 90 inches in thickness and 
from slightly acid to strongly acid in reaction. The A hori
zon ranges from 14 to 24 inches in thickness and is brown 
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or reddish brown. The Bt horizon is reddish brown, yellow
ish red, or red and ranges from loamy fine sand to sandy 
clay loam. 

Comitas fine sand, sandy subsoil variant (Cm).-This 
nearly level to gently sloping sandy soil is on uplands, 
in slightly irregular to subrounded areas that are about 
200 acres in size. Slopes range from about 0.5 to 3.5 
percent, but 1.5 to 2.0 percent slopes are most common. 

Included with this soil in mapping are a few areas 
of loamy fine sand underlain by sandstone that is 
within 50 inches of the surface and areas where soils 
have lower layers that are more clayey. Some soils 
that are less than 20 inches of fine sand over more 
clayey layers are also included in mapping. 

This droughty soil has a slight hazard of erosion if 
it is in range. This soil is well suited to small grain, 
truck crops, and peanuts, especially where irrigated. A 
good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil 
between crops. Some cropping systems need stripcrop
ping to prevent soil blowing. A well-designed irriga
tion system and proper water management are needed 
if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, buffelgrass, and weeping 
lovegrass. Among the management needs of good 
pastures are proper fertilization, weed control, and 
controlled grazing. In hayfields, fertilization, weed con
trol, and cutting hay at the recommended height and 
growth stage also are important. Capability unit 
IIIe--3, dryland, and IIIs-1, irrigated; pasture and 
hay land group 9A; Sandy Loam range site. 

Conalb Series 

The Conalb series consists of nearly level to gently 
sloping, deep, calcareous soils on flood plains. These 
soils are flooded once every 5 to 10 years, but flooding 
lasts only a few days. 

In a representative profile, the surface layer is light 
brownish-gray loam about 6 inches thick. The next 
layer is light brownish-gray loam about 12 inches 
thick. The upper 20 inches of the underlying material 
is pale-brown loam that has a few thin layers of 
darker loam and silt loam. The lower 26 inches is very 
pale brown very fine sandy loam that has thin layers 
of darker loam, silt loam, and silty clay loam (fig. 11). 
In some areas the soil is gravely below a depth of 3¥2 
feet. 

Conalb soils are well drained. Permeability is mod
erate, and runoff is slow. The available water capacity 
is high. 

These soils are used mainly as range and wildlife 
habitat. A small acreage is cultivated to small grain 
and grain sorghum. The high lime content of the soil 
causes chlorosis of some plants. Inadequate moisture 
is a limiting factor under dryland farming. 

Representative profile of Conalb loam, 1 mile east 
of the courthouse in Uvalde, Tex., on U.S. Highway 90, 
then 6.5 miles east of Farm Road 1023, then 300 feet 
north and 100 feet east of the Frio River, in a culti
vated field. 

Figure 11.-Profile of Conalb loam showing 
gravelly substratwn. 

Ap- 0 to 6 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak, fine, 
subangular blocky structure; one-fourth inch crust 
on surface that has fine platy structure; hard, 
friable; common fine roots; common worm casts, 
few termite or worm tunnels; calcareous; moder
ately alkaline; abrupt, smooth boundary. 

B21-6 to 12 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak, fine 
and medium, subangular blocky structure; hard, 
friable; common fine roots; common worm casts, 
few termite or worm tunnels; few fine streaks and 
films of lighter-colored loam; calcareous; moder
ately alkaline; clear, smooth boundary. 

B22-12 to 18 inches, light brownish-gray (10YR 6/2 ) 
loam, dark grayish brown (10YR 4/2) moist; 
weak, fine and medium, subangular blocky struc
ture; hard, friable; few fine roots, root channels, 
and fine pores; few teTI)'lite or worm tunnels, com
mon worm casts; few fine streaks and films of 
lighter-colored loam; calcareous; moderately alka
line; abrupt, smooth boundary. 

C1-18 to 38 inches, pale-brown (10YR 6/3) loam, brown 
(10YR 5/3) moist; massive; hard, friable; few 
fine roots, old root channels, and fine pores; few 
termite or worm tunnels, few worm casts of 
slightly darker color; few strata as much as one
half inch thick of darker loam and silt loam; cal
careous; moderately alkaline; diffuse, smooth 
boundary. 

C2-38 to 64 inches, very pale brown (10YR 7/3) very fine 
sandy loam, brown (10YR 5/3) moist; massive; 
hard, friable; weakly stratified in upper part and 
becoming more stratified with increasing depth; 
strata 1/2 inch to 2 inches thick of darker silty 
clay loam, silt loam, and loam 2 to 12 inches 
apart; calcareous; moderately alkaline. 

The soil ranges from 42 to 72 inches or more in thick
ness. It is more than 40 percent carbonate and is 18 to 30 
percent clay. 

All horizons range from light brownish gray or grayish 
brown to very pale brown or pale brown. The A horizon 
ranges from 4 to 7 inches in thickness, and the B horizon 
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from 10 to 22 inches. In some places, the B horizon con
tains a few films and threads of calcium carbonate. 

The soil is stratified within 15 to 40 inches below the 
surface. Thin strata of sand and silt are the most common, 
and are the same color as the dominant material in the ho
rizon. Gravelly strata are in some profiles below a depth of 
42 inches. 

Conalb loam (Co).-This nearly level to gently slop
ing soil is on the flood plains of streams, in narrow 
bands adjacent to and slightly above stream channels. 
Slopes are commonly 0 to 2 percent. Areas range from 
10 to 250 acres in size, but are commonly 25 to 100 
acres. 

Included with this soil in mapping are a few acres 
of Dev, Frio, and Orif soils. 

This Conalb loam is subject to a slight hazard of 
erosion. A good cropping system for cultivated areas 
utilizes crops that protect the soil during the growing 
season and furnishes sufficient residue to protect the 
soil between crops. If the soil is irrigated, a well
designed irrigation system and proper water manage
ment are needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, Kleberg bluestem, blue 
panicum, Medio bluestem, Gordo bluestem, and buffel
grass. Among the management needs of good pastures 
are proper fertilization and weed control, a proper 
stocking rate, and rotational grazing. In hayfields, fer
tilization, weed control, and cutting hay at the recom
mended height and growth stage are equally important. 
Capability unit IIIc-1, dry land, and I-1, irrigated; 
pasture and hayland group 2A; Loamy Bottomland 
range site. 

Dant Series 

The Dant series consists of nearly level to gently 
sloping, deep, calcareous soils on uplands. 

In a representative profile, the surface layer is 
grayish-brown clay loam about 12 inches thick. The 
next layer, about 22 inches thick, is grayish-brown 
firm clay. The underlying material is very pale brown 
clay that reaches to a depth of 60 inches and is about 
10 percent strongly cemented concretions of lime. 

Dant soils are well drained. Permeability is slow, 
and runoff is slow to medium. The available water ca
pacity is high. Salinity is slight to moderate within 48 
inches of the surface. 

These soils are used mainly as range and wildlife 
habitat. They also are suited to cultivation, but inade
quate moisture is a limiting factor when they are dry
farmed. 

Representative profile of a Dant clay loam, in an 
area of Dant and Uvalde soils, 0 to 1 percent slopes, 
1.5 miles west of the courthouse in Uvalde, Tex., by 
U.S. Highway 90, then 12.4 miles southwest on Farm 
Road 481, then 150 feet south of road, in range. 

A1-0 to 12 inches, grayish-brown (10YR 5/ 2) clay loam, 
very dark grayish brown (10YR 3/2) moist; mod
erate, fine and medium, subangular blocky struc
ture; one-fourth inch crust on surface that is 
slightly lighter in color; hard, firm; many fine 
roots, old root channels, and a few fine pores; 
scattered snail fragments on surface and few snail 
shell fragments within horizon; few threads of 

segregated calcium carbonate; calcareous; moder
ately alkaline; gradual, smooth boundary. 

B2-12 to 34 inches, grayish-brown (10YR 5/ 2) clay, dark 
grayish brown (10YR 4/2) moist; weak, coarse, 
prismatic structure parting to moderate, medium 
and coarse, subangular blocky structure that in 
turn parts to moderate, fine and very fine, blocky 
structure; very hard, firm; many fine roots and 
old root channels; few worm casts and termite 
tunnels; few hard limestone and sandstone pebbles 
up to one-half inch in diameter; few films and 
threads and few soft masses up to 2 millimeters in 
size of calcium carbonate; common streaks and 
splotches of organic stains on ped faces; calcar
eous; moderately alkaline; clear, smooth boundary. 

Cca-34 to 60 inches, very pale brown (10YR 7/4) clay, 
yellowish brown (10YR 5/4) moist; contains a few 
masses that are light olive brown ; about 10 per
cent, by volume, strongly cemented concretions of 
calcium carbonate and a few calcium carbonate 
coated pebbles; calcareous; moderately alkaline. 

The solum ranges from 25 to 48 inches in thickness. 
When these soils are dry, cracks from 14 to 2 inches wide 
extend to depths of 24 to 40 inches. The coefficient of lin
ear extensibility (COLE) ranges from 0.09 to 0.12. Salinity 
ranges from slightly affected to moderately affected. Lime
stone, chert, or sandstone pebbles are scattered on the sur
face, and a few are in the soil in some profiles. 

The A horizon ranges from 10 to 18 inches in thickness 
and is grayish brown or dark grayish brown. The B hori
zon ranges from 17 to 30 inches in thickness. It is grayish 
brown or brown and ranges from clay loam to clay. 

The C horizon is very pale brown or light yellowish brown. 
This horizon ranges from a few to 10 percent calcium car
bonate masses and concretions. It is as much as 2 percent 
gypsum crystals, and it contains a few sandstone frag
ments. 

Dant and Uvalde soils, 0 to I percent slopes (DaA).
This mapping unit consists of deep, level or nearly 
level soils on uplands. About 70 percent of this unit is 
Dant clay loam, and 20 percent is Uvalde silty clay 
loam. The remaining 10 percent is small areas of other 
soils. These soil patterns are not uniform, and the 
Uvalde soil is not in all mapped areas. Most areas are 
subrounded in shape and range from about 25 to 100 
acres in size. Slopes are mainly from 0.2 to 0.75 per
cent. 

The Dant soil in this mapping unit has the profile 
described as representative of the Dant series. 

The Uvalde soil has a surface layer of dark gray
ish-brown silty clay loam about 16 inches thick. The 
next layer is brown firm silty clay loam about 18 
inches thick. Below this is about 12 inches of pale
brown firm clay that is about 15 percent soft masses 
and cemented concretions of lime. The underlying ma
terial is very pale brown clay that reaches to a depth 
of 64 inches and is about 10 to 15 percent soft masses 
and cemented concretions of lime. 

Included in this mapping unit are areas of Knippa, 
Montell, and Tobosa soils as well as a soil similar to 
the Dant soil exce]3t that the surface layer is lighter in 
color. 

Both Dant and Uvalde soils are well drained. 
Permeability is slow to moderate. Runoff is slow, and 
the available water capacity is high. This mapping 
unit is subject to a slight hazard of erosion. 

This mapping unit is used as range and wildlife 
habitat. It also is suited to cultivation, especially 
where irrigated. Small grain, grain sorghum, and in
troduced grasses are suitable crops for dryland farm-
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ing. These same crops and many kinds of truck crops 
are suitable if the soils are irrigated. Inadequate mois
ture is a limiting factor where this unit is dryfarmed. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. A well-designed irrigation system and 
proper water management are needed if the soils are 
irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, blue panicum, Kleberg 
bluestem, and buffelgrass. Among the management 
needs of good pasture are proper fertilization, weed 
control, and controlled grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally impor
tant. Capability unit for Dant part IIIs-2, dryland, 
and Ils-2, irrigated, and for Uvalde part IIIo-2, dry
land, and I-2, irrigated; pasture and hayland group 
for Dant part 7 A, for Uvalde part 7C; both soils in 
Clay Loam range site. 

Dant and Uvalde soils, I to 3 percent slopes (DaB).
This mapping unit consists of deep, gently sloping 
soils on uplands. About 75 percent of this unit is Dant 
clay loam, and 25 percent is Uvalde silty clay loam. 
Areas of this unit range from about 20 to 75 acres in 
size and are mainly subrounded in shape. These soil 
patterns are not uniform, and the Uvalde soils are not 
in all mapped areas. Slopes are mainly 1 to 2 percent. 

In a representative profile, the Dant soil has a sur
face layer, about 10 inches thick, that is dark gray
ish-brown clay loam. The next layer is grayish-brown 
firm to very firm clay about 20 inches thick. The un
derlying material is very pale brown clay that is about 
10 percent lime concretions. The number of concre
tions decreases with depth. 

In a representative profile, the Uvalde soil has a 
surface layer about 12 inches thick that is grayish
brown silty clay loam. The next layer, about 20 inches 
thick, is pale-brown firm clay. The underlying material 
is very pale brown clay that reaches to a depth of 60 
inches and is about 25 percent masses and concretions 
of lime. 

Included in mapping are areas that have slopes of 
less than 1 percent and areas of soil similar to the 
Dant soil except that the surface layer is lighter in 
color. Less extensive areas of Knippa, Montell, and 
Tobosa soils are also in this unit. 

Dant and Uvalde soils are well drained. Permeabil
ity is slow in Dant soils and moderate in Uvalde soils. 
Runoff is medium, and the available water capacity is 
high. This mapping unit is subject to a moderate haz
ard of erosion. 

This unit is used as range and wildlife habitat; 
however, it is suited to cultivation. Small grain, grain 
sorghum, and introduced grasses are suitable crops 
for dryland farming. These same crops and many 
kinds of truck crops are suitable if the soil is irri
gated. Inadequate moisture is a limiting factor where 
this unit is dryfarmed. A good cropping system for 
cultivated areas utilizes crops that protect the soil 
during the growing season and furnishes sufficient 
residue to protect and improve the soils between crops. 

A well-designed irrigation system and proper water 
management are needed if the soils are irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, blue panicum, Kleberg 
bluestem; and buffelgrass. Among the management 
needs of good pastures are proper fertilization, weed 
control, and controlled grazing. In hayfields, ferti
lization, weed control, and cutting hay at the 
recommended height and growth stage are equally 
important. 

Capability unit for Dant part IIIe-4, dryland, and 
Ile-3, irrigated; and for Uvalde part IIIe--2, dryland, 
and Ile--2, irrigated; pasture and hayland group for 
Dant part 7 A

1 
for Uvalde part 7C; both soils in Clay 

Loam range s1te. 

Dev Series 

The Dev series consists of nearly level, deep, calcar
eous soils in bottom lands. These soils are flooded 
about once every 1 to 5 years, but flooding lasts less 
than 2 days. 

In a representative profile, the surface layer, about 
26 inches thick, is very gravelly clay loam. It is dark 
grayish brown in the upper part and grayish brown in 
the lower part and is about 60 percent waterworn 
limestone pebbles in the upper part and 75 percent in 
the lower part. The underlying material is brown very 
gravelly loam that contains strata that are as much as 
90 percent waterworn limestone pebbles and strata 
that have only a few limestone pebbles. 

Dev soils are well drained. Permeability is moder
ately rapid, and runoff is slow. The available water ca
pacity is low. 

These soils are used as range and wildlife habitat. 
In a few areas gravel is mined from open pits. 

Representative profile of Dev very gravelly clay 
loam, in an area of Dev soils, 18.4 miles northwest on 
Texas Highway 55 from its junction with U.S. High
w~y 83 at the north edge of Uvalde, Tex., then 4.6 
m1les west on Farm Road 334, then 1.1 miles south
west along a small ranch road to a large live oak tree 
below a limestone bluff, then 450 feet south, in range. 

All-0 to 16 inches, dark grayish-brown (lOYR 4/2) very 
gravelly clay loam, very dark brown (lOYR 2/2) 
moist; moderate, fine, subangular blocky and gran
ular structure; hard, friable; many fine roots· few 
worm casts; estimated 60 percent, by voiume, 
waterworn limestone pebbles mainly less than 2 
inches in size and a few cobbles· calcareous· 
moderately alkaline; gradual, wavy' boundary. ' 

A12-16 to 26 inches, grayish-brown (lOYR 5/2) very 
gravelly clay loam, very dark grayish brown 
(lOYR 3/2) moist; moderate, fine, subangular 
blocky and granular structure; hard, friable· 
many fine roots; few worm casts; estimated 7S 
per~ent, by volume, waterworn limestone pebbles 
mamly less than 2 inches in size and a few cob
bles; calcareous; moderately alkaline; gradual, 
wavy boundary. 

C-26 to 42 inches, brown (lOYR 5/3} very gravelly loam, 
dark brown (lOYR 4/3) moist; stratified with lay
ers containing only a few limestone pebbles and 
layers as much as 90 percent pebbles; estimated 
average con~nt, by volume of lrmestone pebbles is 
70 percent; hmestone pebbfes have patchy calcium 
carbonate films on surfaces· calcareous· moder-
ately alkaline. ' ' 
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The soil ranges from 48 to 72 inches or more in thick
ness. Gravel on the surface ranges from scattered to about 
50 percent coverage. Between the depths of 10 to 40 inches, 
the soil is from 35 to 90 percent, by volume, limestone 
gravel that is less than 3 inches in diameter. A few cobbles 
and stones are in some profiles. Carbonates smaller than 20 
millimeters are estimated to make up from 40 to 70 per
cent, by volume, of the soil. 

The A horizon ranges from brown to very dark grayish 
brown and, exclusive of coarse fragments, from clay loam 
to loam. The A horizon has a few to as much as 80 per
cent, by volume, limestone gravel. 

The C horizon ranges from grayish brown to yellowish 
brown. The very gravelly C horizon has strata of loam and 
clay loam that are practically free of gravel. These strata 
are discontinuous and range from a few inches to a foot or 
more in thickness. This horizon also has strata of different 
size fragments. 

Dev soils (De).-These nearly level, very gravelly 
soils are on flood plains, in long narrow bands that are 
parallel to and about 2 to 15 feet above stream chan
nels (fig. 12). Slopes are commonly 0.2 to 1 percent, 
and many areas have mounds. 

The surface layer ranges from very gravelly loam to 
very gravelly clay loam. Much of these soils is covered 
by water even during light flooding, and almost all are 
covered by heavy flooding. These soils have been 
changed by this flooding. In some areas, the original 
soil material has been completely buried by as much as 
three feet of fresh gravel and cobbles (fig. 13). 

Included with these soils in mapping are a few 
areas of Bosque, coarse subsoil variant, Conalb, Frio, 
and Orif soils. Soil patterns are not uniform, and the 
amount of gravel in the soils varies greatly. Soils sim
ilar to Dev soils except that the darkened surfaces are 
less than 20 inches thick are also in this unit. 

These Dev soils are used as range and wildlife habi
tat, and this is their best use. Areas that have enough 
soil material in the surface layer for an adequate seed
bed are suited to pasture and hay, especially where 
supplemental irrigation is used. 

The main adapted plants used for pasture and hay 
are buffelgrass, blue panicum, and weeping lovegrass. 
Proper fertilization, weed control, and controlled graz
ing are important mangement needs of good pastures. 
On hayland, fertilization, weed control, and cutting 
hay at the recommended height and growth stage are 
important. Capability unit VIw-1, dryland; pasture 
and hayland group 14A; Loamy Bottomland range 
site. 

Duval Series 

The Duval series consists of gently sloping, deep, 
noncalcareous soils on uplands. These soils formed in 
soft sandstone or interbedded sandstone and sandy 
clay loam material. 

In a representative profile, the surface layer is red
dish-brown, slightly acid fine sandy loam about 12 
inches thick. The next layer, about 34 inches thick, is 
red sandy clay loam that is very friable in the upper 8 
inches and friable below. The lower 10 inches of this 
layer is about 50 percent hard sandstone fragments. 
The underlying material is reddish-yellow and yellow
ish-brown soft sandstone that reaches to a depth of 54 
inches. 

Duval soils are well drained. Permeability is moder
ate, and runoff is medium. The available water capac
ity is moderate. 

Figure 12.-Dev soils on flood plain of Nueces River. The hills in the background are Limestone rock land. 
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Figure 13.-Deposition of gravel and cobbles that occurred during a flood on Dev soils. 

These soils are used as range and wildlife habitat. 
They are suited to cultivation and are adapted to 
many kinds of crops. 

Representative profile of Duval fine sandy loam, 1 to 
3 percent slopes, 1.4 miles south of the courthouse in 
Uvalde, Tex., by Farm Road 117, then 11.3 miles 
southeast on Farm Road 140, then north along fence 
line 0.35 mile to windmill and 300 feet southwest of 
windmill. 

All-0 to 3 inches, reddish-brown (5YR 5/4) fine sandy 
loam, dark reddish brown (5YR 3/4) moist; com
pacted and nearly massive but some weak, fine, sub
angular blocky structure; %- to ~ -inch crust on 
surface; hard, very friable; few fine roots and old 
root channels; slightly acid; abrupt, smooth 
boundary. 

A12-3 to 12 inches, reddish-brown (5YR 4/4) fine sandy 
loam, dark reddish brown (5YR 3/ 4) moist; weak, 
medium, prismatic structure parting to weak, fine, 
subangular blocky; hard, very friable; few fine 
roots and old root channels, and many fine pores; 
few worm casts; slightly acid; gradual, smooth 
boundary. 

B1t-12 to 20 inches, red (2.5YR 5/6) sandy clay loam, 
red (2.5YR 4/6) moist; weak, medium, prismatic 
structure parting to weak, fine, subangular 
blocky; hard, very friable; few fine roots, many 
fine and medium pores; few termite and worm 
tunnels; slightly acid; gradual, smooth boundary. 

B2t-20 to 36 inches, red (2.5YR 5/6) sandy clay loam, red 
(2.5YR 4/6) moist; weak, medium, prismatic 
structure parting to weak and moderate, fine, sub
angular blocky; very hard, friable; few fine 
roots, many fine and medium pores; few termite 
and worm tunnels; few, small, hard sandstone 
fragments; few patchy clay films; neutral; grad
ual, smooth boundary. 

B3t-36 to 46 inches, red (2.5YR 5/6) sandy clay loam, red 
(2.5YR 4/6) moist; weak to moderate, fine, suban
gular blocky structure; very hard, friable; few 
fine roots, many fine pores; an estimated 50 per-

cent, by volume, hard sandstone fragments; few 
thin clay films; neutral; abrupt, smooth boundary. 

C-46 to 54 inches, reddish-yellow (7.5YR 6/6) and yellow
ish-brown (10YR 5/6) neutral soft sandstone. 

The solum ranges from 40 to 60 inches in thickness. The 
A horizon ranges from 10 to 16 inches in thickness and is 
reddish brown or brown. 

The Blt horizon ranges from 6 to 12 inches in thickness 
and is red or reddish brown. Some profiles do not have a 
Blt horizon. The B2t horizon ranges from 16 to 26 inches 
in thickness and is red, reddish brown, or yellowish red. 
Some profiles do not have a B3t horizon. 

The C layer ranges from soft to hard sandstone. A weak 
Cca horizon that is as much as 10 percent, by volume, dis
seminated hard or soft masses of calcium carbonate is in 
some profiles. This Cca horizon ranges from about 1 to 6 
inches in thickness. 

Duval fine sandy loam, I to 3 percent slopes (DuB).
This gently sloping soil is on uplands. Soil areas are 
dominantly subrounded to irregular and about 20 to 
100 acres in size. Slopes are mainly 1 to 2 percent. 

Included with this soil in mapping are areas of 
Hindes, Randado, Webb, and Yologo soils. Other inclu
sions are a soil similar to Duval except that it has 
slopes of less than 1 percent, areas of another soil 
similar to Duval but with sandstone within 40 inches 
of the surface or with a caliche underlying material, 
and a few eroded spots. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, buffelgrass, and blue pan
icum. Among the management needs of good pastures 
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are proper fertilization, weed control, and controlled 
grazing. In hayfields, fertilization, weed control, and 
cutting hay at the recommended height and growth 
stage are equally important. Capability unit IIIe-5, 
dryland, and Ile-4, irrigated; pasture and hay land 
group 8C; Sandy Loam range site. 

Eckrant Series 

The Eckrant series consists of nearly level to gently 
sloping and undulating, moderately alkaline soils on 
uplands. These very shallow to shallow soils formed in 
material weathered from limestone or interbedded 
chalks and marls. 

In a representative profile, the surface layer is very 
dark gray gravelly clay about 12 inches thick that con
tains limestone fragments. Below this is coarsely frac
tured, indurated limestone bedrock many feet thick 
(fig. 14). 

Figure 14.-Profile of Eckrant soils, undulating. 

Eckrant soils are well drained. Permeability is mod
erately slow, and runoff is rapid. The available water 
capacity is low. 

Eckrant soils are used as range and wildlife habitat, 
and this is the best use of these soils. 

Representative profile of Eckrant gravelly clay, in 
an area of Eckrant soils, undulating, 7.5 miles north
west of Sabinal, Tex., on Texas Highway 127, then 5 
miles north on a county road to a cattleguard, then 0.1 
mile north across small creek to gate on right, then 

0.5 mile east on small private ranch road and 150 feet 
south, in range. 

All-0 to 4 inches, very dark gray (10YR 3/1) gravelly 
clay, black (10YR 2/1) moist; moderate, fine, sub
angular blocky structure and moderate, fine, 
granular; very hard, firm; common fine roots and 

· pores; estimated 15 percent, by volume, limestone 
fragments that are larger than 3 inches and 20 
percent that are smaller than 3 inches; non calcar
eous; moderately alkaline; clear, irregular bound
ary. 

A12-4 to 12 inches, very dark gray (10YR 3/1) gravelly 
clay, black (10YR 2/1) moist; moderate, fine, sub
angular blocky structure and fine, granular; very 
hard, firm; common fine roots and pores; esti
mated 35 percent limestone fragments that are 
larger than 3 inches and 20 percent that are 
smaller than 3 inches; fragments are mainly hori
zontally oriented and have soil fines between; non
calcareous; moderately alkaline; abrupt, wavy 
boundary. 

R-12 to 30 inches, coarsely fractured, indurated limestone 
bedrock. 

The solum ranges from 4 to 20 inches in thickness and 
corresponds to the depth to indurated limestone. The soil 
fines range from calcareous to noncalcareous and from 
moderately alkaline to neutral in reaction. Coarse frag
ments in the form of subrounded to angular limestone peb
bles and cobbles. Cobbles and stones account for 15 to 60 
weight, of the soil. The soil also contains some chert peb
bles and cobbles. Cobbles and stones accounts for 15 to 60 
percent of the whole soil. Fragments smaller than 3 inches 
make up 35 to 60 percent of the whole soil. 

The A horizon ranges from dark brown to very dark 
brown, very dark gray, or black. Some of the limestone 
along fractures is coated with calcium carbonate. In places, 
the undP.rlying limestone is interbedded with softer limy 
material. 

Eckrant soils, undulating (ECB).-This mapping unit 
is on undulating uplands. Eckrant soils and other 
shallow soils that have some similar properties make 
up about 73 percent of this unit. They are not in a 
regular pattern throughout the mapped areas. The re
maining 27 percent is made up of Ector, Kavett, 
Olmos, Real, and San Saba soils and rock outcrops. 
The composition of this unit is more variable than 
that of most other units in the county but has been 
controlled well enough to interpret for the expected 
use of the soils. 

Soil areas are subrounded to irregular in shape and 
range in size from about 20 to more than 500 acres. 
Slopes range from 1 to 8 percent but are mainly 3 to 6 
percent. 

The Eckrant soils have the profile described as rep
resentative of the Eckrant series. Coarse limestone 
fragments on the surface vary in size but average 
about 15 percent stone size, 20 percent cobble size, and 
15 percent gravel size. These coarse fragments help to 
control erosion and limit evaporation. Small amounts 
of soil material fill the fractures in the limestone bed
rock. These Eckrant soils are subject to a moderate 
hazard of erosion. Capability unit Vlls-2, dry land; 
Low Stony Hill range site. 

Eckrant-Kavett complex, 0 to 5 percent slopes 
(EkC).-This mapping unit is about 41 percent Eckrant 
soil, 27 percent Kavett soil, and 18 percent Real soil. 
The remaining 14 percent is made up of Dev, Pratley, 
San Saba, and Speck soils intermixed with a few areas 
of rock outcrop. 
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These nearly level to gently sloping soils are in shal
low valleys or on foot slopes below areas of steeper 
limestone soils and above deeper valley soils. Eckrant 
soil has convex slopes and is higher than the Kavett 
soil, which has plane to concave slopes. 

Soil areas are ma~nly 30 to 300 acres in size. Ind
vidual areas of either Eckrant or Kavett soil are about 
2 to 15 acres; but in most places, areas of Eckrant soil 
are larger in size (fig. 15). Slopes of Ekrant soil are 
mainly 1 to 5 percent, and slopes of Kavett soil are 0 
to 2 percent. 

The Eckrant soil has a calcareous surface layer of 
very dark grayish-brown clay about 9 inches thick 
-that is about 35 percent limestone fragments in the 
upper 5 inches and about 75 percent in the lower 4 
inches. The underlying material is fractured, indu
rated limestone bedrock. 

The Kavett soil has a calcareous surface layer of 
very dark grayish-brown clay 9 inches thick. The next 
layer, about 9 inches thick, is dark grayish-brown, 
firm, calcareous clay. Below this is about 1 inch of 
pale-brown strongly cemented caliche. The underlying 
material is undurated caliche interbedded with lime
stone. 

The soils in the mapping unit are well drained. 
Permeability is moderately slow, and the available 
water capacity is low. Runoff is rapid on Eckrant soil 
and slow on Kavett soil. Kavett soils benefit from the 
runoff of Eckrant soils. 

This mapping unit is used as range and wildlife 
habitat. Both soils in capability unit VIIs-2, dryland; 

Eckrant part in Low Stony Hill range site, Kavett 
part in Shallow range site of the Edwards Plateau . 

• 

Ector Series 

The ·Ector series consists of undulating to hilly soils 
on uplands. These very shallow to shallow calcareous 
soils formed in materials weathered from limestone. 

In a representative profile the surface layer, about 
15 inches thick, is very dark grayish-brown, friable 
clay loam that is about 20 percent limestone frag
ments in the upper 6 inches and about 90 percent in 
the lower 9 inches. Below this is fractured, indurated 
limestone bedrock that has secondary lime coatings on 
the upper surface and tongues of lime partially filling 
the fractures (fig. 16). 

Ector soils are well drained. Permeability is moder
ate, and runoff is rapid. The available water capacity 
is low. 

Ector soils are used as range and wildlife habitat, 
and this is the best use of the land. 

Representative profile of Ector cobbly clay loam, in 
an area of Ector soils, undulating, in native range 1 
mile southwest of Uvalde Rock Asphalt Mine office in 
southwestern Uvalde County near Blewett, then 100 
feet southwest of abandoned open mine pit. 

All-0 to 6 inches, very dark grayish-brown (lOYR 3/2) 
cobbly clay loam, very dark brown (lOYR 2/2) 
moist; moderate, fine, subangular blocky structure 
and fine granular structure; hard, friable; many 
fine roots; an estimated 20 percent, by volume, 
limestone fragments 1.4 to 6 inches in diameter 

Figure 15.-Area of ~cf[nt-Kavett c?mplex, . 0 to 5 percent ~lope~. Kavett soils are in the foreground, and Eckrant soils are 
on t e e t and the right behind the Kavett smls. Limestone rock land is in the background. 
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Figure 16.-Profile of Ector soils, undulating, showing less than 
20 inches of cobbly clay loam over fractured limestone. 

that are calcium carbonate coated; calcareous; 
moderately alkaline; abrupt, wavy boundary. 

A12-6 to 15 inches, very dark grayish-brown (10YR 3/ 2) 
very cobbly clay loam, very dark brown (10YR 
2/ 2) moist; moderate, fine, subangular blocky 
structure and fine granular structure; hard, fria
ble; many fine roots; an estimated 90 percent 
limestone fragments that are 1 to 3 inches thick 
and 6 to 12 inches wide and have thin calcium 
carbonate coatings lh.G to % inch thick that are 
thickest and slightly pisolitic on underside ; calcar
eous; moderately alkaline; abrupt, wavy boundary. 

R-15 to 20 inches, indurated, white and very pale brown, 
fractured limestone bedrock; yellowish-brown 
streaks; calcium carbonate coatings on upper sur
face and seams or tongues of calcium carbonate 
partially filling fractures. 

The solum ranges from 4 to 19 inches in thickness. 
Coarse fragments make up from 35 to 75 percent of the 
soil mass in the solum. More than 40 percent of the soil 
mass that is less than 20 millimeters in size is limestone 
fragments, concretions, and reprecipitated carbonates. The 
coarse fragments are mainly limestone, but some are ca
liche and chalk. The limestone fragments are partially 
coated with calcium carbonate, and many are smooth on 
the upper surface and slightly knobby or pisolitic on the 
lower surface. 

The A horizon is very dark grayish brown, dark grayish 
brown, dark brown, or brown. Exclusive of coarse frag
ments, this horizon ranges from loam to clay loam. 

The R layer is composed of hard fractured limestone 
that has varying amounts of calcium carbonate filling the 
fractures and coatings up to about 1 inch thick on the 
limestone. 

Ector soils, undulating (EOB).-This mapping unit 
is about 7 4 percent Ector soils and other shallow soils 
that have some similar properties. They are not in a 
r egular pattern throughout the mapped areas. There
maining 26 percent is made up of Eckrant, Kavett, . 

Olmos, Real, and Zapata soils and rock outcrops. The 
composition of this unit is more variable than that of 
most other units in the county but has been controlled 
well enough to interpret for the expected use of the 
soils. 

These soils are on undulating uplands that are sub
rounded to irregular in shape. Areas range from about 
20 acres to more than 500 acres in size. Slopes are 
mainly 2 to 6 percent but range from 1 to 8 percent. 

These Ector soils have the profile described as rep
resentative of the Ector series. Coarse limestone frag
ments on the surface vary in size but average about 8 
percent stone size, 11 percent cobble size, and 11 per
cent gravel size (fig. 17). These coarse fragments help 
to control erosion and limit evaporation. These Ector 
soils, undulating; are subject to a moderate hazard of 
erosion. 

Asphalt is mined from these soils in the southwest
ern part of the county; however, the soils as mapped 
are not a prerequisite to the presence of asphalt-bear
ing material. Capability unit VIIs-2, dryland; Stony 
Ridge range site. 

Ector soils and Rock outcrop, hilly (ERE).-This 
mapping unit is on hilly uplands. A mapped area is 
ordinarily 63 percent Ector soil, 29 percent Rock out
crop, and 8 percent Eckrant, Kavett, Olmos, Real, and 
Zapata soils. The percentage of Ector soil ranges from 
50 to 75 percent, and that of Rock outcrop from 10 to 
40 percent. The composition of this unit is more varia
ble than that of most other units in the county but has 
been controlled well enough to interpret for the ex
pected use of the soils. 

Areas are irregular in shape and range in size from 
about 50 to over 500 acres. Slopes range from 8 to 20 
percent but are mainly 10 to 15 percent. 

The Ector soil in this mapping unit has a surface 
layer, about 7 inches thick, of very dark grayish
brown, calcareous, friable claf loam that is about 50 
percent limestone fragments. The underlying material 
is fractured indurated limestone that has lime coat
ings on the upper surface. 

Coarse limestone fragments on the surface vary in 
size but average about 22 percent stone size, 11 per
cent cobble size, and 7 percent gravel size. These 
coarse fragments help to control erosion and limit 
evaporation. This mapping unit is subject to a high 
hazard of erosion. 

Asphalt is mined in these soils in the southwestern 
part of the county; however, the soils as mapped are 
not a prerequisite to the presence of asphalt-bearing 
material. Ector soils part i_n Capability unit VIIs-2, 
dry land, Rock outcrop part m VIIIs- 2, dryland; Ector 
part in Stony Ridge range site; Rock outcrop part 
range site not assigned. 

Frio Series 

The Frio series consists of nearly level to gently 
sloping, deep, calcareous soils on flood plains. Some 
areas of these soils are flooded once every 5 to 20 
years. Other areas are flooded once every 1 to 5 years, 
but flooding on either one lasts less than 2 days. 
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Figure 17.-Surface cover of limestone fragments in an area of Ector soils, undulating. The larger fragments in the foreground 
are about 6 to 15 inches in diameter; those in the background are as large as 48 inches in diameter. 

In a representative profile, the surface layer is 
grayish-brown firm silty clay loam about 42 inches 
thick. The underlying material is pale-brown firm clay 
loam that reaches to a depth of 60 inches. 

Frio soils are well drained. Permeability is moder
ately slow, and runoff is slow to medium. The avail
able water capacity is high. 

These soils are ·used mainly as range and wildlife 
habitat. A small acreage is cultivated. 

Representative profile of Frio silty clay loam, 0 to 1 
percent slopes, 26.2 miles north of the courthouse in 
Uvalde, Tex., on U.S. Highway 83, then 350 feet east 
of highway right-of-way, in range. 

All-0 to 24 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, medium and fine, subangular blocky 
structure; very hard, firm; many fine roots, fine 
and medium pores, and old root channels; few 
splotches and threads of lighter-colored sandy ma
terial; many worm casts; few strongly cemented 
calcium carbonate concretions that are 1 millime
ter in size; calcareous; moderately alkaline; grad
ual, smooth boundary. 

A12-24 to 42 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak, fine and medium, subangular blocky struc-

ture; hard, firm; few fine roots, fine and medium 
pores, and old root channels; few worm casts; few 
strongly cemented calcium carbonate concretions 1 
millimeter in size; calcareous; moderately alka
line; gradual, smooth boundary. 

C-42 to 60 inches, pale-brown (10YR 6/3) clay loam, 
brown (10YR 4/ 3) moist; weak, fine, subangular 
blocky structure; hard, firm; few fine roots; few 
threads of segregated calcium carbonate; few 
strongly cemented calcium carbonate concretions 
up to 3 millimeters in size in lower part; calcar
eous; moderately alkaline. 

The solum ranges from about 30 to 48 inches in thick
ness. The soil material, to very gravelly substrata, ranges 
from about 6 to 20 feet in thickness. It contains from none 
to a small amount of ·gravel in the upper part of the A ho
rizon to as much as 25 percent gravel in the lower part of 
the A horizon and in the C horizon. 

The All horizon ranges from very dark grayish b1·own 
to grayish brown. The A12 horizon ranges from dark gray
ish brown and grayish brown to brown. The C h01·izon 
ranges from pale brown to light brownish gray. 

The Frio soils in the southern part of the county have a 
slightly higher soil temperature than is allowed in the se
ries. This difference does not affect use and management of 
these soils. 

Frio silty clay loam, 0 to 1 percent slopes (FoA).
This nearly level soil is on flood plains in long, narrow 
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bands parallel to stream channels. It is flooded once 
every 5 to 20 years, and flooding lasts less than 2 
days. Slopes are commonly 0.1 to 0.5 percent. Soil 
areas range from 25 to 250 acres in size, and some 
areas are slightly moundy. 

This soil has the profile described as representative 
of the Frio series. 

Included with this soil in mapping are areas of Frio 
soil with slopes greater than 1 percent and areas of 
soils similar to Frio soil except that they are gravelly. 
Areas of Bosque, coarse subsoil variant, Castroville, 
Conalb, and Dev soils also are included. 

This Frio silty clay loam is subject to a slight haz
ard of erosion, and runoff is slow. This soil is used 
mainly as range and wildlife habitat, but a few areas 
are cultivated mostly to small grain, grain sorghum, 
and introduced grasses. A good cropping system for 
cultivated areas utilizes crops that protect the soil 
during the growing season and furnishes sufficient 
residue to protect the soil between crops. If the soil is 
irrigated, a well-designed irrigation system and 
proper water management are needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, Kleberg bluestem, klein
grass, and blue panicum. Among the management 
needs of good pastures are proper fertilization, weed 
control, and controlled grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally important. 
Capability unit Ilc-2, dryland, and I-1, irrigated; pas
ture and hayland group 1C; Loamy Bottomland range 
site. 

Frio silty clay loam, I to 3 percent slopes (FoB).
This gently sloping soil is on flood plains in long, nar
row bands on breaks from the more level Frio soils to 
the stream channels. It is flooded once every 5 to 20 
years, and the flooding lasts less than 2 days. Slopes 
are commonly 1 to 2 percent. Soil areas range from 10 
to 50 acres in size. 

In a representative profile of this soil, the surface 
layer is dark grayish-brown silty clay loam about 25 
inches thick. The next layer is grayish-brown firm 
silty clay that is 9 inches thick. The underlying mate
rial is pale-brown clay loam that contains a few lime
stone pebbles. 

Included with this soil in mapping are areas of Frio 
soil on slopes that are less than 1 percent and areas of 
soils that are similar to Frio except that they are 
gravelly. Areas of Bosque, coarse subsoil variant, Cas
troville, Conalb, and Dev soils also are mapped with 
this soil. 

This Frio silty clay loam is subject to a slight haz
ard of erosion. Runoff is medium. This soil is used 
mainly as range and wildlife habitat. It is suited to 
cultivation if it is managed properly. A good cropping 
system for cultivated areas utilizes crops that protect 
the soil during the growing season and furnishes suf
ficient residue to protect the soil between crops. If the 
soil is irrigated, a well-designed irrigation system and 
proper water management are needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, Kleberg bluestem, klein
grass, and blue panicum. Among the management 

needs of good pastures are proper fertilization, weed 
control, and controlled grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally impor
tant. Capability unit Ile-2, dryland, and Ile-5, 
irrigated; pasture and hayland group 1C; Loamy Bot
tomland range site. 

Frio silty clay loam, frequently flooded (Fs).-This 
nearly level soil is on flood plains in long, narrow 
bands that are closer to stream channels and slightly 
lower than other Frio soils. This soil is flooded at least 
once every 1 to 5 years, and in places it is flooded 
more than once each year. Flooding lasts less than 2 
days. Slopes range from 0 to 1 percent. In some 
places, the surface is slightly moundy. Soil areas 
range from about 25 to 150 acres in size. 

In a representative profile of this soil, the surface 
layer is about 22 inches thick and is very dark grayish
brown silty clay loam. The next 12 inches is dark 
grayish-brown firm silty clay loam intermixed with a 
few thin strata of darker-colored silty clay loam and 
lighter-colored silt loam and loam. The underlying ma
terial is light brownish-gray silt loam intermixed with 
a few thin strata of darker-colored silty clay loam. 

Included with this soil in mapping are areas of Con
alb and Dev soils, areas of Frio soils that are less fre
quently flooded, and areas of soils similar to Frio 
except that they are gravelly. 

This soil is used as range and wildlife habitat. It is 
suitable for pasture or hay, but it is not recommended 
for crops because of flooding. Runoff is slow. 

The main adapted plants used for pasture and hay
land are improved bermudagrass, Kleberg bluestem, 
kleingrass, and blue panicum. Among the management 
needs of good pastures are proper fertilization, weed 
control, and controlled grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally impor
tant. Capability unit Vw-1, dryland, and Vw-1, 
irrigated; pasture and hayland group 1C; Loamy Bot
tomland range site. 

Hindes Series 

The Hindes series consists of undulating, moder
ately deep to deep, noncalcareous soils. These soils 
formed in very gravelly, clayey, and loamy materials. 

In a representative profile the surface layer is dark 
reddish-brown, slightly acid, gravelly sandy clay loam 
that is about 8 inches thick and is about 40 percent 
rounded chert pebbles. The next layer, about 23 inches 
thick, is dark reddish-brown, slightly acid, very grav
elly clay that is about 75 percent rounded chert peb
bles. The underlying material is pink caliche that is 
about clay loam in texture, contains a few chert peb
bles, and reaches to a depth of 60 inches. 

These Hindes soils are used as range and wildlife 
habitat. They are well drained. Permeability is moder
ately slow, and runoff is medium. The available water 
capacity is low. 

Representative profile of Hindes gravelly sandy clay 
loam, in an area of Hindes and Yologo soils, undulat
ing, 1 mile east on U.S. Highway 90 from the court-
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house in Uvalde, Tex., then 15.3 miles east on Farm 
Road 1023, then 0.5 mile south along fence line, then 
1,000 feet east from fence line corner and 50 feet 
north of fence line, in range. 

A1-0 to 8 inches, dark reddish-brown (5YR 3/ 2) gravelly 
sandy clay loam, dark reddish brown (5YR 2/ 2) 
moist; moderate, fine and very fine, subangular 
blocky structure; hard, friable; many fine roots; 
an estimated 40 percent, by volume, rounded chert 
pebbles, mainly % to 2 inches in diameter; 
slightly acid; clear, wavy boundary. 

B21t-8 to 15 inches, dark reddish-brown (5YR 3/3) very 
gravelly clay, dark reddish brown (5YR 3/ 2) 
moist; moderate, fine and very fine, blocky struc
ture; very hard, firm; many fine roots; an esti
mated 75 percent, by volume, rounded chert peb
bles mainly % to 2 inches in diameter; clay films 
on peds and coarse fragments; slightly acid; grad
ual, wavy boundary. 

B22t-15 to 31 inches, dark reddish-brown (2.5YR 3/ 4) 
very gravelly clay, dark reddish brown (2.5YR 
2/ 4) moist; moderate, fine and very fine, blocky 
structure; very hard, firm; few fine roots; an esti
mated 7 percent, by volume, rounded chert pebbles 
mainly % to 2 inches in diameter; clay films on 
peds and coarse fragments; slightly acid; abrupt, 
wavy boundary. 

Cca-31 to 60 inches, pink (7.5YR 7/ 4) caliche of clay 
loam texture, brown (7.5YR 5/4) moist; massive; 
very hard, friable; upper 2 inches is slightly 
harder; few, fine, distinct reddish-brown, strong
brown, and yellowish-red streaks and pockets of 
loamy to sandy material; few rounded chert peb
bles; calcareous; moderately alkaline. 

The solum ranges from 25 to 50 inches in thickness. The 
A horizon ranges from 4 to 12 inches in thickness, from 
very dark grayish brown or dark grayish brown to dark 
reddish brown, reddish brown, dark brown, or brown in 
color, and from slightly acid to mildly alkaline in reaction. 
The A horizon, exclusive of coarse fragments, is domi
nantly sandy clay loam but ranges to fine sandy loam, 
loam, or clay loam. It is from 10 to 50 percent, by volume, 
coarse fragments. 

The B horizon is 35 to 80 percent, by volume, waterworn 
chert pebbles. The B2t horizon, exclusive of coarse frag
ments, ranges from clay to clay loam and is slightly acid 
to mildly alkaline in reaction. In some profiles the B2t ho
rizon has threads or soft masses of calcium carbonate in 
the lower part. The B21t horizon ranges from 6 to 14 
inches in thickness and from dark r eddish brown to reddish 
brown or dark brown. The B22t horizon ranges from dark 
reddish brown to brown. 

The Cca horizon is mainly soft caliche, but it ranges ei
ther to clayey material intermixed with lumps and concre
tions of calcium carbonate or to weakly consolidated sand
stone seamed with calcium carbonate. 

Hindes and Yologo soils, undulating (HYB).-This 
mapping unit is on undulating uplands. In most areas 
it is 45 percent Hindes soil, 25 percent Yologo soil, 17 
percent Olmos soil, and 13 percent Randado, Valco, 
Webb, and Zapata soils. The percentage of Hindes soil 
ranges from 35 to 50 and that of Y ologo soil from 20 
to 30. These soils occur together without regularity of 
pattern. The composition of this unit is more variable 
than that of most other units in the county but has 
been controlled well enough to interpret for the ex
pected use of the soils. 

Areas are subrounded to irregular and range from 
25 to about 1000 acres but are mainly 200 to 500 acres 
in size. Slopes range from 1 to 8 percent but are com
monly about 2 to 6 percent. 

The Hindes soil and the Y ologo soil in this mapping 

unit have the profile described as representative of the 
Hindes and Yologo series, respectively. 

These soils are well drained. Permeability is moder
ately slow to moderate, and runoff is medium to rapid. 
The available water capacity is low. Hindes soil re
ceives extra water from the nearby Y ologo soil. The 
gravelly surfaces of the soils in this unit help to con
trol erosion, to reduce evaporation, and to increase in
filtration. The hazard of erosion is moderate. 

This mapping unit is used as range and wildlife 
habitat, and this is its best use. This unit contains a 
number of open-mine pits where materials were exca
vated for use in the construction of roadbeds. Capabil
ity unit for Hindes part Vls-2, dryland, for Yologo 
part Vlls-3, dryland; both soils in Gravelly Ridge 
range site. 

Ingram Series 

The Ingram series consists of moderately deep to 
deep soils that are nearly level to gently sloping and 
hilly. These neutral soils formed on isolated hills and 
ridges in materials weathered from basalt and phono
lite. 

In a representative profile about 50 percent of the 
surface is covered by gravel, cobble, and stone-size 
fragments of basalt. The upper 4 inches of the surface 
layer is dark-brown clay, and the lower 11 inches is 
brown very firm clay intermixed with a few basalt 
fragments. The next layer, about 27 inches thick, is 
brown, very firm cobbly clay that is about 25 percent 
basalt fragments intermixed with a few soft masses of 
lime in the upper part and increasing to about 5 per
cent lime in the lower part. Indurated basalt is at a 
depth of 42 inches. 

Ingram soils are well drained. Permeability is slow, 
and runoff is r apid. The available water capacity is 
high. These soils are used as range and wildlife habi
t at. Basaltic materials are mined fr om an open-pit 
traprock mine at Knippa, Tex. 

Representative profile of Ingram clay, in an area of 
Ingram stony soils, hilly, 8.8 miles west of the court 
house in Uvalde, Tex., on U.S. Highway 90, then 400 
yards south on an igneous hill, in range. 

All-0 t o 4 inches. dark-brown (10YR 4/3) clay, dark 
brown (10YR 3/ 3) moist; moderate, medium, sub
angular blocky structure parting to moderate, 
very fine and fine, blocky; very hard, firm; many 
fine roots; 50 percent surface cover of angular 
and subrounded basalt gravels, cobbles, and stones, 
few imbedded; neutral; clear, wavy boundary. 

A12-4 to 15 inches, brown (7.5YR 4/2) clay, dark brown 
(7.5YR 3/ 2) moist ; modera te, fine and medium, 
blocky structure ; extremely hard, very firm; many 
fine roots ; distinct pressure faces on some peds; 
f ew angular and subrounded basalt fragments; 
neutral; gradual, wavy boundary. 

B21-15 to 23 inches, brown (7.5YR 4/4) cobbly clay, dark 
brown (7.5YR 3/4) moist ; moderate, fine and me
dium, blocky structure; extremely hard, very firm ; 
common fine roots; distinct pressure faces on some 
peds ; about 25 percent, by volume, angular and 
subrounded basalt fragments; few soft masses of 
calcium carbonate; calcareous; moderately alka
line; gradual, wavy boundary. 

B22-23 to 29 inches, brown (7.5YR 5/4) cobbly clay, 
brown (7.5YR 4/4) moist ; about 25 percent, by 
volume, yellowish-red (5YR 5/6) clay; weak, fine 
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and medium, blocky structure; very hard, very 
firm; few fine roots; about 25 percent, by volume, 
angular and subangular basalt fragments; few 
soft masses of calcium carbonate; calcareous; 
moderately alkaline; gradual, wavy boundary. 

B23ca-29 to 42 inches, brown (7.5YR 5/ 4) cobbly clay, 
brown (7.5YR 4/4) moist; weak, fine, blocky struc
ture; very hard, very firm; about 25 percent, by 
volume, angular and subrounded basalt fragments; 
about 5 percent, by volume, soft masses of calcium 
carbonate; calcareous; moderately alkaline; ab
rupt, wavy boundary. 

R-42 to 60 inches, indurated basalt; coarsely fractured. 
The solum ranges from 20 to 48 inches in thickness and 

corresponds to the depth to indurated basalt or a bed of 
basalt rubble. Coarse fragments that range in size from 
pebbles to boulders make up 15 to 35 percent of the soil. 
Stones and boulders on the surface range from 15 to 70 
percent coverage within a horizontal distance of a few feet. 

The A horizon ranges from 10 to 24 inches in thickness, 
from very dark grayish brown, dark brown, or brown to 
reddish brown in color, and from neutral to mildly alkaline 
in reaction. 

The B horizon ranges from 5 to 35 inches in thickness, 
from dark brown or brown to reddish brown in color, and 
from mildly alkaline to moderately alkaline in reaction. 
The B horizon ranges from a few to 10 percent, by volume, 
calcium carbonate masses. 

Ingram gravelly soils, 0 to 5 percent slopes (IgC) .
The nearly level to gently sloping soils in this map
ping unit are near the bases of the steeper igneous hills 
where Ingram stony soils, hilly, are. Areas range from 
about 10 to 200 acres in size but are commonly 25 to 
75 acres. 

This mapping unit is about 50 percent Ingram grav
elly soils, 40 percent soils similar to Knippa, Montell, 
Tobosa, and Uvalde soils except that they generally 
have basalt fragments on their surfaces, and 10 per
cent other soils. The soil patterns are not uniform, 
and the soils similar to Knippa, Montell, Tobosa, and 
Uvalde soils are not in all mapped areas. Ingram 
stony soils and soils that are very gravelly or very 
stony throughout the soil profile are also in this unit. 

Ingram gravelly soils have a surface layer of dark
brown gravelly clay about 3 inches thick. It is about 
15 percent basalt fragments in the soil mass and has a 
cover of 35 percent basalt fragments. The next layer, 
about 21 inches thick, is reddish-brown very firm clay 
that is about 10 percent basalt fragments. Below this 
is about 14 inches of reddish-brown very firm clay 
that is about 10 percent basalt fragments increasing 
to 30 percent in the lower 4 inches. It is also about 10 
percent concretions and lumps of lime. The underlying 
material is igneous rubble. 

Runoff is rapid. In most places Ingram gravelly 
soils receive runoff from the steeper Ingram soils. The 
hazard of erosion is moderate. The coarse basalt frag
ments on the surface help to control erosion and to re
duce evaporation. Capability unit Vlls-4, dry land; 
Igneous Hill range site. 

Ingram stony soils, hilly (InD).-The soils in this 
mapping unit are on scattered, isolated, igneous hills 
and ridges. This unit is about 70 percent Ingram 
stony soils, 10 percent very gravelly clay loam over
lying loose beds of igneous fragments, 10 percent of a 
soil similar to Ingram soils except that it is less than 
20 inches deep over bedrock, and 10 percent soils that 
have accumulations of lime above the bedrock, or 

gravelly clay soils similar to the Ingram soils. These 
soil patterns are not uniform. Small rock outcrops 
near the caps of the hills are also in this unit. 

Areas are subrounded and range from 5 to about 
500 acres in size but are mostly 100 to 200 acres. 
Slopes range from 8 to 30 percent but are most com
monly 10 to 20 percent. Smaller areas are less sloping 
than larger ones. 

Ingram stony soils, hilly, have the profile described 
as representative of the Ingram series. 

Runoff is rapid, and the hazard of erosion is high. 
Coarse basalt fragments on the surface help to con
trol erosion and reduce evaporation. Capability unit 
Vlls-4, dryland; Igneous Hill range site. 

Kavett Series 

The Kavett series consists of nearly level to gently 
sloping, shallow, calcareous soils on uplands. These 
soils formed in materials weathered from beds of 
limestone and limestone interbedded with chalks and 
marls. 

In a representative profile the surface layer is clay 
about 16 inches thick. It is dark brown and firm in the 
upper part and reddish brown and very firm in the 
lower part. The underlying material is about 2 inches 
of pale-brown strongly cemented caliche. Below this is 
yellowish limestone and marl. 

Kavett soils are well drained. Permeability is mod
erately slow, and runoff is slow. The available water 
capacity is :low. These soils are used as range and 
wildlife habitat. 

Representative profile of Kavett clay, 0 to 3 percent 
slopes, 1.1 miles northeast of Utopia, Tex., on a county 
road, then 200 feet north of right-of-way, in range. 

All-0 to 7 inches, dark-brown (7.5YR 4/ 2) clay, dark 
brown (7.5YR 3/ 2) moist; moderate, very fine and 
fine, subangular blocky structure; very hard, firm; 
many fine roots; few fine pores and old root chan
~els; .few: fine limestone fragments up to one-half 
mch m diameter; calcareous; moderately alkaline; 
gradual, smooth boundary. 

A12-7 to 16 inches, reddish-brown (5YR 4/ 3) clay dark 
reddish ~rown (5YR 3/3) moist; moderat~, fine 
and medmm, subangular blocky structure parting 
to moderate, very fine, granular and very fine 
blocky; very hard, very firm; many fine roots; few 
fine pores and old root channels; few limestone 
fragments mainly 1 to 5 ~llimeters in size; cal
careous; moderately alkalme; abrupt, smooth 
boundary. 

Ccam-16 to 18 inches, pale-brown (10YR 6/3) strongly ce
mented caliche, fractured into plates; dark red
dish-brown (5YR 3/ 3) clay in cracks makes up 
about 10 percent, by volume; calcareous; moder
ately alkaline; abrupt, smooth boundary. 

R-18 to 36 inches, yellowish limestone and marl with 
upper one-fourth inch as coating of indurated cal
cium carbonate; contains indurated limestone 
fragments; calcareous. 

The solum ranges from 13 to 20 inches in thickness. The 
All horizon ranges from 5 to 10 inches in thickness and 
from dark brown to very dark grayish brown. The A12 
horizon ranges from 5 to 10 inches in thickness and from 
grayish brown or brown to reddish brown. The Ccam 
range~ from 1 to. 6 inches in ~hickness. The R layer ranges 
from mdurated limestone to mterbedded limestone, chalks, 
and marls. 
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Kavett clay, 0 to 3 percent slopes (KaB).-This soil 
is on uplands, mainly between the steeper limestone 
hills and the drainageways. Areas are irregular in 
shape and in most places are longer than they are 
wide. They range from 20 to 200 acres in size but are 
mainly 50 to 100 acres. Slopes are mainly 0.5 to 2.5 
percent. 

Included with this soil in mapping are areas of a 
soil similar to Kavett clay except that it is gravelly or 
stony. Less extensive areas of Pratley, Speck, and 
Topia soils also are included. 

This Kavett clay is used mainly as range and wild
life habitat. A few small fields have been planted to 
small grain for wildlife. This soil is suited to cultiva
tion if it is managed properly. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture, especially on 
slopes greater than 1 percent. If this soil is irrigated, 
a well-designed irrigation system and proper water 
management are needed. 

The main adapted plants used for pasture and hay 
are King Ranch bluestem and Kleberg bluestem. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IIIe-6, dryland, 
and IIIe--1, irrigated; pasture and hay land group 13A; 
Shallow range site of the Edwards Plateau. 

Knippa Series 

The Knippa series consists of nearly level to gently 
sloping, deep, calcareous soils on uplands. These soils 
formed in clayey and loamy materials on outwash 
plains. 

In a representative profile the surface layer is dark 
grayish-brown clay in the upper 8 inches and brown 
very firm clay in the lower 10 inches. The next layer, 
about 17 inches thick, is very firm clay. It is reddish 
brown and a few lime concretions are intermixed in 
the upper part, and it is brown and about 5 percent 
lime concretions in the lower part. The underlying ma
terial extending to a depth of 48 inches is light-brown 
clay loam that is about 30 percent concretions and soft 
masses of lime. Below this it is pink clay loam that is 
about 20 percent concretions and soft masses of lime. 

Knippa soils are well drained. Permeability is mod
erately slow, and runoff is slow to medium. The avail
able water capacity is high. 

These Knippa soils are well suited to cultivation, 
especially where irrigated. Large tracts are cultivated, 
some fields also are used for pasture and hay, and the 
rest is used as range and wildlife habitat. 

Representative profile of Knippa clay, 0 to 1 percent 
slopes, 3.9 miles east of Knippa, Tex., on U.S. High
way 90, then 0.1 mile north across a railroad track, in 
a cultivated field. 

Ap-0 to 8 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist; weak, 

fine, subangular blocky structure; very hard, firm 
but crumbly; many fine roots; upper 1 inch is 
loose flattened granules; few, fine, strongly ce
mented calcium carbonate concretions up to 1 mil
limeter in size; calcareous; moderately alkaline; 

~ abrupt, smooth boundary. 
A1-8 to 18 inches, brown (7.5YR 4/2) clay, dark brown 

(7.5YR 3/2 ) moist; moderate, fine and very fine, 
blocky structure; extremely hard, very firm; many 
fine roots; few fine pores and old root channels; 
few worm casts; shiny pressure faces on peds; 
few strongly cemented calcium carbonate concre
tions up to 3 millimeters in size; some organic 
staining on few peds; calcareous; moderately al
kaline; gradual, wavy boundary. 

B21-18 to 28 inches, reddish-brown (5YR 4/3) clay, dark 
reddish brown (5YR 3/3) moist; moderate, fine 
and very fine, blocky structure; extremely hard, 
very firm; few fine roots and old root channels; 
few fine pores; few worm casts; shiny pressure 
faces on peds; few strongly cemented calcium car
bonate concretions up to 3 millimeters in size; or
ganic staining on few peds; calcareous; moder
ately alkaline; gradual, wavy boundary. 

B22ca-28 to 35 inches, brown (7.5YR 4/4) clay, brown 
(7.5YR 4/4) moist; moderate, fine, blocky struc
ture; extremely hard, very firm; very few roots; 
few old root channels and fine pores; an estimated 
5 percent, by volume, strongly cemented calcium 
carbonate concretions up to 15 milimeters in size; 
some organic staining on few peds; calcareous; 
moderately alkaline; gradual, wavy boundary. 

C1ca-35 to 48 inches. light-brown (7.5YR 6/4) clay loam; 
brown (7.5YR 5/4) moist; massive; hard, friable; 
an estimated 30 percent, by volume, cemented con
cretions and soft masses of calcium carbonate; cal
careous; moderately alkaline; diffuse, wavy bound
ary. 

C2ca-48 to 60 inches, pink (7.5YR 7/4) clay loam, reddish 
yellow (7.5YR 6/6) moist; massive; hard, friable; 
an estimated 20 percent, by volume, soft masses 
and cemented concretions of calcium carbonate; 
calcareous; moderately alkaline. 

The solum ranges from 24 to 40 inches in thickness. 
When these soils are dry, they have cracks from 1,4 to 1 
inch wide that extend from the surface to depths of about 
36 inches. A few limestone fragments are in the solum and 
gravel is at depths below 48 inches in places. 

The A horizon ranges from 12 to 28 inches in thickness 
and from dark grayish brown or dark brown to brown or 
reddish brown. The B2 horizon ranges from 8 to 27 inches 
in thickness and from brown or reddish brown to yellowish 
red. The C horizon ranges from reddish yellow or pink to 
light yellowish brown or light brown. Soft masses and 
weakly to strongly cemented concretions of calcium carbon
ate make up from 15 to 40 percent, by volume, of the C1ca 
horizon. 

Knippa clay, 0 to 1 percent slopes (KnA).-This 
nearly level soil is on uplands, in broad and slightly ir
regularly shaped bands. Most areas are more than 300 
acres in size, and some areas are several thousand 
acres. Slopes are mainly less than 0.5 percent. 

This soil has the profile described as representative 
of the Knippa series. 

Included with this soil in mapping are areas of 
Montell, Tobosa, and Uvalde soils and a few spots of 
Olmos and Valco soils. Areas of Knippa clay, 1 to 3 
percent slopes, are close to drainageways. 

This Knippa clay is subject to a slight hazard of ero
sion, and runoff is slow. About one-half of this soil is 
cultivated, and about one-fourth of the cultivated 
acreage is irrigated. Small grains, grain sorghums, 
and introduced grasses are the main dryland crops. 
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These same crops, and cotton, corn, and many kinds of 
truck crops are irrigated. Scattered fields are used for 
pasture and hay, and the remainder of this soil is used 
as range and wildlife habitat. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. A well-designed irrigation system and 
proper water management are needed if this soil is ir
rigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, blue panicum, and Kle
berg bluestem. Among the management needs of good 
pastures are proper fertilization, weed control, and 
controlled grazing. In hayfields, fertilization weed 
control, and cutting hay at the recommended' height 
and growth stage are important. Capability unit 
Ils-1, dry land, and Ils-2, irrigated; pasture and hay
land group 7C; Clay Loam range site. 

Knippa clay, I to 3 percent slopes (KnB).-This 
gently sloping soil is on uplands, in long, narrow areas 
that are parallel to small drains. Areas are mainly on 
slope breaks between the more level Knippa soils and 
small drains and are less than 100 acres in size. Slopes 
are mainly less than 2 percent. 

In a representative profile of this soil the surface 
layer is dark grayish-brown clay in the upper 10 
inches and brown very firm clay in the lower 6 inches. 
The next layer is reddish-brown very firm clay in the 
upper 8 inches and brown clay that is about 2 to 3 
percent concretions and soft masses of lime in the 
lower 10 inches. The underlying material, extending to 
a depth of 60 inches, is reddish-yellow clay that is 
about 25 percent concretions and soft masses of lime. 

Included with this soil in mapping are a few narrow 
areas where slopes are greater than 3 percent and 
areas of Knippa clay, 0 to 1 percent slope. Areas of 
Sabenyo and Uvalde soils and small eroded spots also 
are included. 

This Knippa clay is subject to a moderate hazard of 
erosion. Runoff is medium. This soil is used mostly as 
~ange and wildlife habitat. A small acreage that is ad
Jacent to the more level Knippa soils is cultivated. 
Small grain, sorghums, and introduced grasses are the 
main dryland crops. Cotton, corn, and a few truck 
crops are grown in irrigated areas. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-desicrned 
irrigation system and proper water management" are 
needed if this soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, blue panicum, and Kle
berg bluestem. Among the management needs of good 
pastures are proper fertilization, weed control, and 
controlled grazing. In hayfields, fertilization weed 
control, and cutting hay at the recommended' height 
and growth stage are important. Capability unit 
IIe-3, dryland, and Ile-2, irrigated; pasture and hay
land group 7C; Clay Loam range site. 

Limestone Rock Land 

Limestone rock land (LS) consists of areas where 
slopes range from 20 to 40 percent but are commonly 
25 to 40 percent. On caps of hills, slopes may be as lit
tle as 5 percent (fig. 18). About 50 to 70 percent of 
the land surface is sloping ledges of exposed limestone 
bedrock on the contour around the hills. These exposed 
ledges range from about 10 to about 50 feet in width 
and from about 10 to about 50 feet apart. In many 
places the bedrock is covered with a 1- to 2-inch layer 
of soil material. 

Ector soils are mostly between the exposures of bed
rock. These very shallow soils are covered, from about 
25 to as much as 90 percent, by limestone pebbles, cob
bles. stones, and boulders and some chert pebbles and 
cobbles. These Ector soils have a dark-brown stony 
clay loam surface layer about 10 inches thick. They 
are more than 35 percent coarse fragments in the 
solum and have indurated fractured limestone within 
20 inches of the surface. Ector soils account for about 
30 to 40 percent of the mapped areas. 

Included with Limestone rock land in mapping are 
small~r areas of a soil similar to Ector except that it 
contams less than 35 percent coarse fragments in the 
profile and pockets of Kavett soils on the narrow caps 
of tp.e hills. Dev, Kayett, Pratley, San Saba, Speck, 
Topia, and Volente soils are along the small drains in 
the narrow valleys between the steeper slopes. 

The composition of this unit is more variable than 
that of most other units in the county but has been 
controlled well enough to interpret for the expected 
use of the soils. 

A representative area of Limestone rock land is lo
cated 15.3 miles north on U.S. Highway 83 from its 
junction with Texas Highway 55, at the north edge of 
Uvalde. 
. Ector soils are wei~ drained, and their permeability 
IS mod~rate .. The available water capacity is low, and 
runoff IS rapid. The hazard of erosion is high. 

Limestone rock land is used as range and wildlife 
habitat .. Capability unit VIIIs-1, dryland; Rocky Hill 
range site. 

Mercedes Series 

The Mercedes series consists of deep calcareous soils 
that are level or nearly level. These soils formed in 
clayey materials in small depressed areas and narrow 
drains. 

In a representative profile the surface layer is gray 
very firm c!ay about .29 i~ches thick. The next layer, 
about 34 mches thick, IS grayish-brown to light 
brownish-gray very firm clay that has streaks and 
tongues of darker clay and a few flecks of brownish 
clay. The underlying material is very pale brown clay 
that reaches to a depth of 7 4 inches. 

. ~er~edes soils are moderately well drained. Permea
bility Is. very slow, and runoff is very slow to slow. 
The available water capacity is high. 

T.hese soils are used mostly as range and wildlife 
habitat. A few small areas are cultivated. 
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Figure 18.- Area of Limestone rock land. Top: Limestone is 
ledged on the contour. 

Bottom: Areas of Ector soils are between limestone exposures. 

Representative profile of Mercedes clay, 3.2 miles 
west. of the courth<?use in Uvalde, Tex., on U.S. High
way 90, then 2.2 m1les north on Farm Road 2369, then 
west along fence line 1,500 feet and 50 feet north, in a 
low a:rea. 

All-0 to 10 inches, gray (10YR 6/1) clay, dark gray 
(10YR 4/1) moist; weak, fine, blocky structure but 
nearly massive; extremely hard, very firm, very 
sticky and very plastic; very few roots; few dark 
organic stains; calcareous; moderately alkaline; 
gradual, smooth boundary. 

A12-10 to 29 inches, gray (10YR 6/1) clay, dark gray (10YR 
4/ 1) moist; moderate, fine and medium, blocky 
structure; extremely hard, very firm, very sticky 
and very plastic; very few fine roots; few dark 
organic stains; intersecting slickensides; slightly 
shiny ped faces; calcareous; moderately alkaline; 
gradual, smooth boundary. 

AC1-29 to 47 inches, grayish-brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; moderate, 
fine and medium, blocky structure; extremely 
hard, very firm, very sticky and very plastic; in
tersecting slickensides; few streaks or tongues of 
darker clay; few strongly cemented calcium car
bonate concretions 1 to 2 millimeters in size in 
lower part; few small flecks of brownish clay; cal
careous; moderately alkaline; diffuse, smooth 
boundary. 

AC2-47 to 63 inches, light brownish-gray (10YR 6/2) 
clay, grayish brown (10YR 5/2) moist; weak

1 
fine 

and medium, blocky structure; extemely nard, 
very firm, very sticky ·and very plastic; intersect
ing slickensides; few streaks or tongues of darker 
clay; few small flecks of brownish clay; few hard 
calcium carbonate concretions up to 3 millimeters 
in size; calcareous; moderately alkaline; diffuse, 
wavy boundary. 

C-63 to 74 inches, very pale brown (10YR 7/3) clay, pale 
brown (10YR 6/3) moist; massive; very hard, 
very firm, very sticky and very plastic; calcar
eous; moderately alkaline. 

The solum ranges from about 48 to 72 inches in thick
ness. Salinity generally increases with depth and ranges 
from free to moderately affected. Accumulations of calcium 
carbonate, gypsum, and other salts in the form of soft 
masses and concretions range from few to common. 

The A horizon is gray or light gray. The AC horizon is 
grayish brown, light brownish gray, brown, or pale brown. 
The C horizon is very pale brown, pale brown, or light 
brownish gray. 

Mercedes clay (Me).-This level or nearly level soil 
is in small depressed areas and narrow drains. These 
depressed areas are mainly 2 to 5 feet lower than the 
surrounding soils, are subrounded to oblong, and are 
about 3 to 15 acres in size. The areas in drains are 3 
to 10 feet lower than the surrounding soils, are long 
and narrow, and are mainly 25 to about 250 acres in 
size. 

This soil receives runoff from surrounding areas. 
Because surface drainage is inadequate and internal 
drainage is slow, water is ponded for periods of 1 to 3 
weeks after heavy rains. The ponding of water along 
the narrow drains is intermittent. 

Included with this soil in mapping are areas that 
are a darker gray color and a few areas where water 
is ponded for longer than 1 to 3 weeks. Along some of 
the drains, a few soils having slopes of 1 to 3 percent 
also are included. 

A small acreage of this Mercedes clay is cultivated 
mainly to grain sorghum and small grain. Young 
crops are frequently flooded, and the high moisture 
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content of the soil after rain makes tillage and harvest
ing operations difficult. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. If this soil is irrigated, a well-designed 
irrigation system and proper water management are 
needed. Diversion terraces are useful in some places. 

The main adapted plants used for pasture and hay 
are improved bermudagrass and introduced bluestems. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are important. Capability unit IVw-1, dryland, and 
IVw-1, irrigated; pasture and hay land group 7 A; Clay 
Flat range site. 

Montell Series 

The Montell series consists of nearly level to gently 
sloping, deep, calcareous soils on uplands. These soils 
formed in clayey alluvium on outwash plains. 

In a representative profile the surface layer is gray 
clay about 32 inches thick. The next layer, about 26 
inches thick, is grayish-brown to light brownish-gray 
very firm clay intermixed with a few narrow tongues 
of darker clay in the lower part. The underlying mate
rial is very pale brown clay that is about 5 percent 
concretions and soft masses of lime and reaches to a 
depth of about 72 inches. 

These Montell soils are moderately well drained. 
Permeability is very slow, and runoff is very slow to 
medium. The available water capacity is high. Scat
tered small depressions are on the surface in areas 
that have never been plowed. When these soils are 
dry, cracks about 1J2 to 2 inches wide form on the sur
face and penetrate several feet into the soil. Water en
ters the soil rapidly when these cracks are open but 
very slowly after the soil becomes wet and the cracks 
close. 

Montell soils are used as range and wildlife habitat. 
Some areas are cultivated and irrigated. 

Representative profile of Montell clay, 0 to 1 percent 
slopes, 3.2 miles west of the courthouse in Uvalde, 
Tex., on U.S. Highway 90, then 2.2 miles north on 
Farm Road 2369, then west along fence 1 mile, then 
north along fence 0.7 mile, then 500 feet west on small 
ranch road and 100 feet north, in range. 

All-0 to 8 inches, gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; weak, fine, blocky and fine, sub
angular blocky structure; very hard, very firm, 
very sticky and very plastic; common fine roots; 
calcareous; moderately alkaline; clear, smooth 
boundary. 

A12-8 to 32 inches, gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; moderate, medium, blocky 
structure; extremely hard, very firm, very sticky 
and very plastic; common fine roots; distinct in
tersecting slickensides and shiny ped faces in 
lower part; calcareous; moderately alkaline; dif
fuse, wavy boundary. 

AC1-32 to 48 inches, grayish-brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; moderate, 
medium, blocky structure; extremely hard, very 
firm, very sticky and very plastic; few fine roots; 

distinct intersecting slickensides and shiny ped 
faces; few, fine, hard calcium carbonate concre
tions 1 to 3 millimeters in size; calcareous; moder
ately alkaline; saline; diffuse, wavy boundary. 

AC2-48 to 58 inches, light brownish-gray (10YR 6/2) 
clay, grayish brown (10YR 5/2) moist; weak, fine 
and medium, blocky structure; extemely hard, 
very firm; very few fine roots; distinct intersect
ing slickensides; few narrow tongues and old root 
channels filled with darker clay; few fine calcium 
carbonate concretions 1 to 3 millimeters in size; 
calcareous; moderately alkaline; slightly saline; 
gradual, wavy boundary. 

Cca-58 to 72 inches, very pale brown (10YR 7/4) clay, 
light yellowish brown (10YR 6/4) moist; ex
tremely hard, very firm; few narrow tongues and 
old root channels filled with darker clay; an esti
mated 5 percent, by volume, strongly cemented 
concretions and soft masses of calcium carbonate; 
calcareous; moderately alkaline; saline. 

The solum ranges from 40 to 54 inches in thickness. In 
areas that have never been plowed, the gilgai relief is mi
croknolls that are 4 to 12 inches higher than the microde
pressions. The microdepressions range from a few feet to 
25 or 30 feet wide. Conductivity of the saturation extract 
ranges from 4 millimhos to 12 millimhos below a depth of 
24 inches. Conductivity is generally less than 4 millimhos 
above the 24-inch depth. A few coarse fragments of chert, 
limestone, or basalt are in some profiles, and a few brownish 
mottles are in the lower part of the solum in places. 

The A horizon ranges from 14 to 37 inches in thickness 
and from light gray or gray to dark gray. The AC horizon 
ranges from light brownish gray to brown or grayish 
brown. The C horizon is from about 1 percent to 10 per
cent visible calcium carbonate or gypsum crystals. 

Montell clay, 0 to 1 percent slopes (MoA).-This 
nearly level soil is on uplands on old outwash plains. 
Soil areas are broad and ,slightly irregular or sub
rounded and range from about 50 to 300 acres in size. 
Most areas are about 150 acres in size. Slopes are 
mainly less than 0.5 percent. 

This soil has the profile described as representative 
of the Montell series. 

Included with this soil in mapping are narrow areas 
that are next to small drains and have slopes greater 
than 1 percent. Small gravelly areas and less extensive 
areas of Knippa, Mercedes, San Saba, Tobosa, and 
Uvalde soils also are included. 

Runoff is very slow, and this Montell clay is subject 
to a slight hazard of erosion. 

Grain sorghum, small grain, and introduced grasses 
are the main dryland crops. This soil is suited to irri
gation (fig. 19). Many kinds of truck crops, cotton, 
corn, grain sorghum, small grain, and introduced 
grasses are grown where the soil is irrigated. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. If the soil is irrigated, a well-designed ir
rigation system and proper water management are 
needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass and introduced bluestem. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are important. Capability unit IVs--1, dryland, and 
Ils-3, irrigated; pasture and hay land group 7 A; Clay 
Flat range site. 
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Figure 19.-Harvesting irrigated carrots on a Montell clay. 

Montell clay, I to 3 percent slopes (MoB).-This 
gently sloping soil is on uplands on old outwash 
plains, in long, narrow bands that are parallel to 
drains. Soil areas are mainly between larger areas of 
Montell clay, 0 to 1 percent slopes, or on breaks into 
small drains. Areas are commonly less than 50 acres 
in size, and slopes are mainly 1 to 2 percent. 

In a representative profile of this soil, the surface 
layer is gray very firm clay about 17 inches thick. The 
next layer, about 31 inches thick, is grayish-brown 
very firm clay that has a few narrow tongues of 
darker gray clay. The underlying material is very pale 
brown clay that is about 5 percent soft masses and 
concretions of lime, has few narrow tongues of darker 
clay, and reaches to a depth of 60 inches. 

Included with this soil in mapping are areas of 
Montell clay, 0 to 1 percent slopes, and gravelly areas. 
Knippa, San Saba, Tobosa, and Uvalde soils are also 
included. 

Runoff is medium, and this Montell clay is subject 
to a moderate hazard of erosion. Only a small acreage 
of this soil is cultivated, and the acreage that is culti
vated is mainly adjacent to larger areas of the more 
level Montell soils. Grain sorghums, small grain, and 
introduced grasses are the main dryland crops. Cotton, 
corn, and truck crops are also grown where the soil is 
irrigated. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. Where the soil 

is irrigated, a well-designed irrigation system and 
proper water managment are needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass and introduced bluestems. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IVe-1, dryland, 
and IIIe-2, irrigated; pasture and hay land group 7 A; 
Clay Flat range site. 

Olmos Series 

The Olmos series consists of undulating, very shal
low to shallow soils on uplands. These calcareous soils 
formed in beds of caliche. 

In a representataive profile, the surface layer is 
dark-grayish brown gravelly loam that is about 13 
inches thick and is 60 percent caliche fragments in the 
upper part and 75 percent in the lower part. A few 
chert fragments are also in the profile. The underlying 
material is caliche that is indurated in the upper 1 
inch and weakly cemented below. 

Olmos soils are well drained. Permeability is moder
ate, and runoff is medium. The available water capac
ity is low. 

These soils are used as range and wildlife habitat. 
They are also used as sources for the mining of caliche 
for construction, and many pits are in the mapped 
areas. 

Representative profile of Olmos gravelly loam, in an 
area of Olmos soils, undulating, 1 mile east of the 
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courthouse in Uvalde, Tex., on U.S. Highway 90, then 
5 miles east on Farm Road 1023, then 100 feet south 
and 55 feet west of metal gate, in range. 

All-0 to 5 inches, dark grayish-brown (10YR 4/2) grav
elly loam, very dark grayish brown (10YR 3/2) 
moist; weak, fine, subangular blocky structure; 
slightly hard, friable; many fine roots; about 60 
percent, by weight, indurated caliche fragments, 10 
percent that are larger than 3 inches and 30 per
cent that are smaller than % inch in diameter; 
few chert fragments; surface crust 14 inch thick 
that is lighter in color; calcareous; moderately 
alkaline; clear, wavy boundary. 

A12-5 to 13 inches, dark grayish-brown (10YR 4/2) grav
elly loam, very dark grayish brown (10YR 3/2} 
moist; weak, fine, subangular blocky and granular 
structure; slightly hard, friable; many fine roots; 
about 75 percent, by weight, platy caliche frag
ments, 35 percent that are larger than 3 inches 
and 20 percent that are smaller than 34, inch in 
diameter; most of the fragments are indurated 
and laminar in the upper '';4 to lh inch and 
slightly knobby or pisolitic on the lower side; cal
careous; moderately alkaline; abrupt, wavy bound
ary. 

C1cam-13 to 14 inches, indurated white (10YR 8/2) caliche 
that has a hardness of more than 3 on Mohs' scale 
and is laminar in the upper 14 inch; gradual, wavy 
boundary. 

C2ca-14 to 26 inches, whitish to pinkish caliche; weekly 
cemented; few, fine, yellowish-brown mottles in 
lower part; few chert pebbles. 

The solum to indurated caliche ranges from 7 to 20 
inches in thickness. This range is common within horizon
tal distances of less than 20 feet. The surface cover is 
from less than 5 percent to 75 percent coarse fragments, 
and this range occurs within 10 linear feet in some places. 

The A horizon ranges from very dark grayish brown or 
dark grayish brown to grayish brown and is 35 to 75 per
cent caliche fragments. A few limestone and chert frag
ments are in some profiles. This horizon, exclusive of 
coarse fragments, ranges from loam to clay loam. The All 
horizon ranges from 3 to 8 inches in thickness. The A12 
horizon ranges from 4 to 10 inches in thickness and has 
most of the coarse fragments. Many of these fragments 
are indurated and laminar in the upper part and knobby 
or pisolitic on the lower side. 

The Cca horizon has limestone or chalk fragments in some 
profiles. The C1cam horizon ranges from about 1 to 5 
inches in thickness and is indurated and laminar. The C2ca 
horizon ranges from weakly to strongly cemented caliche. 
In some profiles, this horizon is a few to 75 percent 
rounded chert and other gravel. 

Olmos soils, undulating (OLB).-This mapping unit 
consists of undulating soils on low ridges. About 7 4 
percent of this unit is Olmos soils, but this percentage 
ranges from 42 to 90. About 15 percent is soils similar 
to Olmos soils except that they are not underlain by 
strongly cemented or indurated caliche. The percent
age of these soils ranges from 10 to 25. From 7 to 11 
percent of this unit is soils that are similar to Olmos 
soils except they do not have caliche fragments above 
the indurated layer. The soils in this unit do not occur 
in a uniform pattern. The composition of this unit is 
more variable than that of most other units in the 
county but has been controlled well enough to inter
pret for the expected use of the soils. 

Most areas are irregular and range from about 5 to 
more than 500 acres in size. Areas are mostly 50 to 
150 acres in size. Slopes range from 1 to 8 percent but 
are mainly 2 to 5 percent. Slopes are short and 
smooth, and surfaces are convex and concave. 

Olmos soils have a profile similar to that described 
as representative of the Olmos series, except that the 
surface layer is gravelly loam or gravelly clay loam. 

Included in this mapping unit are areas of Ector, 
Uvalde, Valco, Yologo, and Zapata soils. 

This mapping unit is subject to a moderate hazard 
of erosion. On denuded range, erosion is active. Capa
bility unit VIIs-5, dryland; Shallow Ridge range site. 

Olmos and Ector soils, undulating (OMB).-This 
mapping unit consists of undulating soils on uplands. 
A mapped area averages about 45 percent Olmos soils, 
44 percent Ector soils, and 11 percent Dev, Kavett, 
Uvalde, Valco, and Zapata soils. The percentage of 
Olmos soils ranges from 25 to 60 and that of Ector 
soils from 20 to 65. The composition of this unit is 
more variable than that of most other units in the 
county but has been controlled well enough to inter
pret for the expected use of the soils. 

Olmos soils are mainly in lower parts of the undu
lating landscape but are on ridgetops in places. Ector 
soils are mainly in the higher positions but extend 
down the gentle side slopes. Although these soils are 
together without regularity of pattern, they could 
have been mapped separately. Because these soils have 
similar uses and management, separate mapping was 
not justified. 

Areas of this mapping unit are irregular in shape 
and range from about 20 to more than 1,000 acres in 
size. Slopes range from 1 to 8 percent but are mainly 
2 to 5 percent. They are short and smooth, and some 
are convex and others concave. 

Olmos soils have a surface layer of dark grayish
brown gravelly loam about 10 inches thick. It is about 
35 percent caliche and limestone fragments in the 
upper 4 inches and about 75 percent in the lower 6 
inches. The underlying material is caliche that reaches 
to a depth of 27 inches and is indurated in the upper 1 
inch and weakly cemented below. 

Ector soils have a surface layer of very dark gray
ish brown very gravelly loam about 9 inches thick that 
is about 70 percent limestone fragments . A few stones 
are on the surface. The underlying material is indu
rated limestone that has a very thin lime coating. 

This mapping unit is well drained. Permeability is 
moderate, and runoff is medium to rapid. Because the 
available water capacity is low, the soils are droughty. 
The hazard of erosion is moderate. Erosion is espe
cially active on denuded range. Capability unit for 
Olmos part VIIs-5, dryland, and for Ector part 
VIIs-2, dryland; Both soils in Shallow Ridge range 
site. 

Orif Series 

The Orif series consists of nearly level calcareous 
soils on bottom lands. These soils are shallow to gravel 
and very deep to hard rock. 

In a representative profile the surface layer is light 
brownish-gray fine sandy loam that is about 12 per
cent limestone pebbles and is about 12 inches thick. 
The upper 28 inches of the underlying material is very 
pale brown very gravelly sand that is about 90 percent 
limestone pebbles and has a few strata of sandy loam. 
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The lower part is very pale brown sand that reaches 
to a depth of 80 inches and has a few limestone peb
bles and cobbles and a few strata of sandy loam (fig. 20). 

Orif soils are well drained. Permeability is rapid, 
and runoff is slow. The available water capacity is 
low. These soils are flooded once every 1 to 5 years, 
but flooding lasts less than 2 days. 

These soils are used as range and wildlife habitat. 
Sand and gravel are mined from open pits in a few 
places. 

Representative profile of Orif fine sandy loam, in an 
area of Orif soils, 2.8 miles north on Farm Road 187 
from its intersection with U.S. Highway 90 in Sa
binal, Tex., and 0.5 mile west on a ranch road. 

A1-0 to 12 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) 
moist; weak, fine, subangular blocky structure; 
slightly hard, very friable; common fine roots; 
few root channels; about 2 percent water-rounded 
limestone pebbles; calcareous; moderately alka
line; abrupt, smooth boundary. 

IIC1-12 to 40 inches, very pale brown (10YR 7 /4) very 
gravelly sand, light yellowish brown (10YR 6/4) 
moist; single grained; loose, soft; few roots; an 
estimated 90 percent, by volume, water-rounded 
limestone pebbles and few cobbles; few very thin 
strata of sandy loam; calcareous; moderately al
kaline; abrupt, smooth boundary. 

IIIC2-40 to 80 inches, very pale brown (10YR 7/3) sand, 
light yellowish brown (10YR 6/4) moist; single 
grain; loose, soft; few roots; an estimated 2 per-

Figure 20.-Profile of an Orif soil. 

cent water-rounded limestone pebbles and cobbles; 
few very thick strata of sandy loam; calcareous; 
moderately alkaline. 

The soil ranges from 50 to 100 inches or more in thick
ness and is from 40 to 80 percent, by volume, carbonates 
that are smaller than 20 millimeters. Strata of mainly 
coarse fragments are common throughout the soil. Discon
tinuous strata of sand, loamy sand, and light fine sandy 
loam that are practically free of gravel occur at depths be
tween 10 to 40 inches in some places. 

The A horizon ranges from 6 to 18 inches in thickness, 
from grayish brown to light brownish gray in color, and 
exclusive of coarse fragments, from loam to loamy fine 
sand in texture. The A horizon has a few to as much as 25 
percent, by volume, limestone pebbles. 

The C horizon ranges from pale brown to very pale 
brown or light brownish gray. The fine earth fraction of 
the IIC1 horizon ranges from loamy sand to sand in tex
ture. The IIC1 horizon has a few cobbles and stones and is 
from 35 to 90 percent, by volume, limestone pebbles that 
are less than 3 inches in diameter. 

Orif soils (Or).-These nearly level soils are on the 
flood plains of streams, in long, narrow bands parallel 
to and about 5 to 25 feet above stream channels. 
Slopes are dominantly 0.2 to 1 percent, and the soils 
are moundy in many places. The texture of the fine 
earth fraction of the surface ranges from loam to 
loamy fine sand. Areas range from about 20 to 150 
acres in size hut are mainly about 50 to 75 acres. 

Included with these soils in mapping are a few 
areas of Bosque, coarse subsoil variant, Conalb, Dev, 
and Frio soils. Soils that are similar to Orif soils ex
cept they have more clayey lower layers are also in
cluded. 

These Orif soils are often changed by flooding. 
Many of them are covered after light flooding, and al
most all of them are covered by heavy flooding. Capa
bility unit VIw-1, dryland; Loamy Bottomland range 
site. 

Pratley Series 

The Pratley series consists of nearly level to gently 
sloping, moderately deep soils on uplands. These soils 
formed in clayey materials overlying limestone of var
iable hardness. 

In a representative profile the surface layer is very 
dark grayish-brown calcareous clay about 8 inches 
thick. The next layer is about 27 inches of reddish
brown very firm clay. The underlying material is 4 
inches of broken fragments of indurated caliche that 
is about 15 percent reddish-brown clay between the 
fragments and resting on 1 inch of indurated caliche. 
Below a depth of 40 inches is white limestone, chalk, 
and marl. 

Pratley soils are well drained. Permeability is mod
erately slow, and runoff is slow to medium. The avail
able water capacity is high. 

These soils are used mainly as range and wildlife 
habitat. A small acreage is cultivated. 

Representative profile of Pratley clay, 0 to 3 percent 
slopes, 2.45 miles west on Farm Road 1050 from its 
junction with Farm Road 187 in Utopia, Tex., then 
120 feet north of right-of-way, in range. 

All-0 to 8 inches, very dark grayish-brown (lOYR 3/2 ) 
clay, very dark brown (10YR 2/2) moist; moder
ate, fine, subangular blocky and granular struc-
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ture; very hard, firm; many fine roots; few fine 
pores and old root channels; few fine limestone 
fragments; calcareous; moderately alkaline; clear, 
smooth boundary. 

B21t-8 to 24 inches, reddish-brown (5YR 4/3) clay, dark 
reddish brown (5YR 3/3) moist; moderate, me
dium, subangular blocky structure parting to mod
erate, very fine, blocky; very hard, very firm; 
many fine roots; few fine pores and old root chan
nels; common clay films on peds; few fine lime
stone and caliche fragments; calcareous; moder
ately alkaline; gradual, smooth boundary. 

B22t-24 to 35 inches, reddish-brown (5YR 5/4) clay, 
reddish brown (5YR 4/4) moist; moderate, me
dium, subangular blocky structure parting to mod
erate, very fine, blocky; very hard, very firm; few 
fine roots; common clay films on peds; few fine 
limestone and caliche fragments; calcareous; mod
erately alkaline; abrupt, wavy boundary. 

Clcam-35 to 39 inches, broken fragments of indurated 
caliche in a horizontal position that are 14 to 1 
inch thick and 3 to 10 inches wide; reddish-brown 
(5YR 5/4) clay in the space between the frag
ments makes up about 10 to 15 percent of the 
layer; calcareous; moderately alkaline; abrupt, 
wavy boundary. 

C2cam-39 to 40 inches, indurated caliche that is pitted on 
the upper surface and laminar in the upper part; 
abrupt, wavy boundary. 

R--40 to 54 inches, white (lOYR 8/2 ) and very pale brown 
( lOYR 7/3) limestone, chalk, and marl. 

The solum ranges from 22 to 40 inches in thickness to a 
cemented caliche layer. The A horizon ranges from 7 to 15 
inches in thickness, from very dark grayish brown or dark 
grayish brown to dark brown in color, and from neutral 
through moderately alkaline in reaction. 

The B2t horizon ranges from reddish brown to brown or 
dark brown in color and from mildly alkaline through mod
erately alkaline in reaction. The Ccam horizon ranges from 
a l-inch layer of indurated caliche to about 11 inches of 
broken indurated caliche plates containing up to 15 percent 
soil material between the plates. The R layer ranges from 
weakly consolidated limestone to interbedded chalk, marl, 
and indurated limestone. 

Pratley clay, 0 to 3 percent slopes (PrB).-This soil 
is on uplands, between the steeper limestone hills and 
the drainageways. Soil areas are irregular and range 
from about 15 to 150 acres in size and are longer than 
they are wide. Slopes are mainly 1 to 3 percent. 

Included with this soil in mapping are areas where 
slopes are greater than 3 percent and less extensive 
areas of Eckrant, Kavett, Knippa, Speck, Tobosa, and 
Topia soils. 

This Pratley clay is used mostly as range and wild
life habitat. A few fields are cultivated mainly to small 
grain and grain sorghums. This soil is suited to culti
vation especially if irrigated. The hazard of erosion is 
slight 'on more level areas and moderate on sloping 
areas. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture, especially 
where slopes are greater than 1 percent. A well-de
signed irrigation system and proper water manage
ment are needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, kleingrass, indiangrass, 
switchgrass, weeping lovegrass, King Ranch bluestem, 
and Kleberg bluestem. Proper fertilization, weed con-

trol, and controlled grazing are important manage
ment needs of good pastures. In hayfields, fertilization, 
weed control, and cutting hay at the recommended 
height and growth stage are equally important. Capa
bility unit Ile-3, dryland, and Ile-2, irrigated; pasture 
and hayland group 7C; Deep Upland range site. 

Ramadero Series 

The Ramadero series consists of deep nearly level 
soils on uplands. These soils formed in loamy alluvium 
or wind-deposited materials several feet deep. 

In a representative profile the surface layer is very 
dark grayish-brown sandy clay loam about 19 inches 
thick. The next layer is about 20 inches of firm sandy 
clay loam that is dark brown in the upper part and 
brown and calcareous in the lower part. The underly
ing material is pale-brown calcareous sandy clay loam 
that is about 15 percent weakly to strongly cemented 
lime concretions and reaches to a depth of 60 inches. 

Ramadero soils are well drained. Permeability is 
moderate, and runoff is slow. The available water ca
pacity is high. 

These soils are used as range and wildlife habitat. 
They are well suited to cultivation. 

Representative profile of Ramadero sandy clay loam, 
1.4 miles south of the courthouse in Uvalde, Tex., on 
Farm Road 117, then 9.9 miles southeast on Farm 
Road 140 to Kincaid Ranch Gate No. 14, then 0.5 mile 
south of gate and 100 feet northeast of fence line cor
ner, in range. 

All-0 to 12 inches, very dark grayish-brown (lOYR 3/2) 
sandy clay loam, black (lOYR 2/1) moist; weak, 
fine and medium, subangular blocky structure; 
hard, friable; many fine roots; few fine pores and 
old root channels; mildly alkaline; clear, smooth 
boundary. 

A12-12 to 19 inches, very dark grayish-brown (lOYR 3/2) 
sandy clay loam, black (lOYR 2/1) moist; weak, 
fine and medium, subangular blocky structure; 
hard, friable; many fine roots; few fine pores and 
old root channels; few threads of segregated cal
cium carbonate; non calcareous; moderately alka
line; clear, smooth boundary. 

Blt-19 to 28 inches, dark-brown (lOYR 3/3) sandy clay 
loam, very dark grayish brown (lOYR 3/2) moist; 
moderate, fine and medium, blocky structure; very 
hard, firm; few fine roots, fine pores, and old root 
channels; few thin clay films; noncalcareous; mod
erately alkaline; gradual, smooth boundary. 

B2t--28 to 39 inches, brown (lOYR 5/3) sandy clay loam; 
dark brown (lOYR 4/3) moist; weak, fine and me
dium, blocky structure; very hard, firm; few fine 
roots and old root channels; few organic stains on 
ped faces; few flecks and threads of calcium car
bonate; calcareous; moderately alkaline; gradual, 
wavy boundary. 

Cca-39 to 60 inches, pale-brown (lOYR 6/3) sandy clay 
loam, brown (lOYR 5/3) moist; few, fine, faint, 
yellowish-brown mottles; massive; hard, friable; 
few old worm and termite tunnels partially filled 
with darker sandy clay loam material; about 15 
percent, by volume, weakly to strongly cemented 
calcium carbonate concretions; calcareous; moder
ately alkaline. 

The solum ranges from 35 to 60 inches in thickness and 
is neutral to moderately alkaline in reaction. The A hori
zon ranges from 10 to 19 inches in thickness and from 
very dark grayish brown or dark grayish brown to dark 
gray or very dark gray in color. 
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The Bt horizon ranges from dark grayish brown or 
grayish brown to dark brown or brown and is sandy clay 
loam or clay loam. 

The C horizon is pale brown or very pale brown, is calcar
eous sandy clay loam or clay loam, and ranges from about 
5 to 20 percent, by volume, weakly to strongly cemented 
calcium carbonate concretions. 

Ramadero sandy clay loam (Ra).-This soil is in 
shallow valleys that are mainly parallel and adjacent 
to small drains. Areas are longer than they are wide, 
have concave to plane surfaces, and range from 10 to 
200 acres in size. Slopes are 0 to 1 percent. 

Included with this soil in mapping are soils that are 
similar to Ramadero soil except they have more clayey 
or more sandy surfaces. Areas of Caid and Zavco soils 
are also included. In most places this Ramadero sandy 
clay loam receives extra water as runoff from sur
rounding soils. This extra water is beneficial to range, 
but where this soil is cultivated, the extra water can 
damage young crops and impede tillage and harvest
ing operations. 

This soil is well suited to many kinds of crops. A 
good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Diversion terraces are useful in places to 
divert excessive runoff. A well-designed irrigation sys
tem and proper water management are needed if the 
soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, blue panicum, and Kle
berg bluestem. Among the management needs of good 
pastures are proper fertilization, weed control, and 
controlled grazing. In hayfields, fertilization, weed 
control, and cutting hay at the recommended height 
and growth stage are equally important. Capability 
unit IIc-3, dryland, and I- 2, irrigated; pasture and 
hayland group 7C; Ramadero range site. 

Randado Series 

The Randado series consists of gently sloping, neu
tral soils on uplands. These shallow soils formed in 
beds of caliche. 

In a representative profile the surface layer is about 
5 inches of fine sandy loam that is brown in the upper 
2 inches and reddish brown in the lower 3 inches. The 
next layer is about 12 inches of reddish-brown very 
friable sandy clay loam that has many indurated cali
che fragments in the lower part. The underlying ma
terial is white .caliche that is indurated in the upper 
few inches and weakly cemented below. 

Randado soils are well drained. Permeability is 
moderate, and runoff is medium. The available water 
capacity is low. 

These soils are used as range and wildlife habitat. 
Representative profile of Randado fine sandy loam, 

1 to 3 percent slopes, 9.8 miles south of the courthouse 
in Uvalde, Tex., on U.S. Highway 83 to county line 
marker, then 100 feet north and 100 feet west of 
marker, in range. 

All-0 to 2 inches, brown (7.5YR 4/ 4) fine sandy loam, 
dark brown (7.5YR 3/4) moist; weak, fine, suban-

gular blocky structure and weak, fine, platy; soft, 
very friable; many fine roots; many fine and me
dium pores and old root channels; thin crust on 
surface; neutral; abrupt, smooth boundary. 

A12-2 to 5 inches, reddish-brown (5YR 4/4) fine sandy 
loam, dark reddish brown (5YR 3/4) moist; weak, 
fine and medium, subangular blocky structure; 
slightly hard, very friable; many fine roots; many 
fine and medium pores and old root channels; neu
tral; clear, smooth boundary. 

B21t-5 to 14 inches, reddish-brown (5YR 4/4) sandy clay 
loam, dark reddish brown (5YR 3/4) moist, 
slightly redder than A12 horizon; weak, fin e and 
medium, subangular blocky structure; slightly 
hard, very friable; many fine roots; many fine and 
medium pores and old root channels; a few clay 
bridges and clay films in pores and root channels ; 
few worm casts and termite tunnels; few hard 
sandstone fragments 1 to 3 millimeters in size; 
slightly acid; abrupt, wavy boundary. 

B22t-14 to 17 inches, reddish-brown ( 5YR 4/ 4) cobbly 
sandy clay loam, dark reddish brown (5YR 3/4) 
moist; weak, fine, subangular blocky structure ; 
slightly hard, very friable; an estimated 25 per
cent broken caliche fragments that are 1,4 to 2 
inches thick and 3 to 8 inches wide and are hard 
and laminar in upper part; a few clay bridges 
and clay films in pores and root channels and on 
surface of caliche fragments; non calcareous; ab
rupt, wavy boundary. 

Ccam-17 to 26 inches, white (10YR 8/2 ) caliche that is 
indurated and laminar in the upper part and 
weakly cemented in the lower part. 

The solum ranges from 12 to 20 inches in thickness and 
from mildly alkaline to slightly acid in reaction. The A ho
rizon ranges from 5 to 10 inches in thickness and from 
brown or reddish brown to strong brown or yellowish red 
in color. The Bt horizon, exclusive of coarse fragments, is 
sandy clay loam or loam. A thin Blt horizon is in some 
profiles, and the B22t horizon is absent in many profiles. 
The B2t horizon ranges from 6 to 12 inches in thickness 
and from reddish brown or yellowish red to red in color. 
The Ccam horizon is strongly cemented or indurated in the 
upper 2 to 4 inches. 

Randado fine sandy loam, I to 3 percent slopes 
(RdB).-This soil is on uplands, in irregular to sub
rounded areas that range from about 15 to 100 acres 
in size. 

Included with this soil in mapping are soils that are 
similar to Randado soil except they have sandstone as 
the underlying material. Soils that have slopes less 
than 1 percent, soils that have slopes greater than 3 
percent, and small areas of Duval, Hindes, and Yologo 
soils are also mapped with this soil. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and conto·Jr farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are buffelgrass, blue panicum, and weeping lovegrass. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are important. Capability unit IVe-2, dryland, and 
IIe-6, irrigated; pasture and hayland group 14A ; 
Shallow Sandy Loam range site. 
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Real Series 

The Real series consists of gently sloping to steep, 
very shallow and shallow soils on uplands. These mod
erately alkaline soils formed in weakly cemented lime
stone and chalky materials. 

In a representative profile, the surface layer is 
about 13 inches of dark grayish-brown, friable grav
elly clay loam that is about 10 percent limestone f rag
ments in the upper 6 inches and about 75 percent 
fragments in the lower 7 inches. Below this is weakly 
cemented limestone. 

These soils are well drained. Permeability is moder
ate, and runoff is rapid. The available water capacity 
is low. 

Real soils are used as range and wildlife habitat, 
and this is their best use. The weakly cemented lime
stone material underlying these soils is used in road 
construction and is mined from a few open pits. 

Representative profile of Real gravelly clay loam, in 
an area of Real and Eckrant soils, undulating, about 
25 miles north of Uvalde, Tex., on U.S. Highway 83 to 
metal gate in southwest corner of Garner State Park, 
then 20 feet east and 50 feet south, in range. 

All-0 to 6 inches, dark grayish-brown (10YR 4/ 2) grav
elly clay loam, very dark grayish brown (10YR 
3/2) moist; weak, medium, subanguiar blocky 
structure parting to moderate, fine, granular; 
hard, friable; many fine roots; an estimated 10 
percent, by volume, weakly cemented limestone 
fragments 0.2 to 2 inches in diameter and a few 
cobble and stone size fragments; thin one-fourth 
inch surface crust that is slightly lighter in color; 
calcareous; moderately alkaline; abrupt, wavy 
boundary. 

A12-6 to 13 inches, dark grayish-brown (10YR 4/2) very 
gravelly clay loam, very dark grayish brown 
(10YR 3/2) moist; weak, medium, subangular 
blocky structure parting to moderate, fine, granu
lar; hard, friable; many fine roots; an estimated 
75 percent, by volume, weakly cemented limestone 
fragments 0.2 to 3 inches in diameter; few cobbles 
and stones; calcareous; moderately alkaline; ab
rupt, wavy boundary. 

R-13 to 36 inches, weakly cemented white limestone in 
which the upper % to 1 inch is slightly harder 
than the material below; thin seams of light yel
lowish-brown and brownish-yellow material that 
are more pronounced with increasing depth. 

The solum ranges from 8 to 20 inches in thickness and 
corresponds to the depth to limestone or chalk. The solum 
is 35 to 85 percent coarse limestone fragments that are 
mostly from 0.2 to 3 inches in diameter. The A horizon 
ranges from very dark gray or dark gray to very dark 
grayish brown, dark grayish brown, dark brown, or brown. 
This horizon, exclusive of coarse fragments, ranges from 
loam to clay loam. The underlying limestone or chalk is 
weakly to moderately cemented. Interbedded strata of hard 
limestone is in some profiles at depths greater than 12 
inches below the upper surface of the limestone. 

Real and Eckrant soils, undulating (REB).-This 
mapping unit is made up of soils on foot slopes that 
are below the steep limestone hills and above the shal
low natural drains in the narrow valleys. A mapped 
area averages about 42 percent Real soil, 42 percent 
Eckrant soil, and 16 percent Brackett, Ector, Kavett, 
Pratley, San Saba, Topia, and Volente soils and Lime
stone rock land. The percentage of both the Real soil 
and the Eckrant soil ranges from 0 to 75. 

The pattern of each of these soils within delinea
tions is variable, but this variability in composition 
has been controlled well enough to interpret for the 
expected use of the soils. Either Real or Eckrant soil 
is absent in about 25 percent of the mapped areas. 
Real soil formed in areas of weakly cemented lime
stone and marl. Eckrant soil formed in areas of indur
ated limestone. 

Mapped areas range from about 100 to more than 
500 acres in size, are longer than they are wide, and 
usually surround the steeper limestone hills. Slopes 
are mainly 1 to 8 percent. 

The Real soil has the profile described as represent
ative of the Real series. 

The Eckrant soil has a surface layer of dark-brown 
clay about 13 inches thick that is about 25 percent 
limestone fragments in the upper 5 inches and 75 per
cent in the lower 8 inches. The underlying material is 
indurated limestone. 

Real and Eckrant soils are well drained. Runoff is 
rapid, and the available water capacity is low. Perme
ability is moderate on Real soil and moderately slow 
on Eckrant soil. The hazard of erosion is moderate. 
Sheet erosion has removed much of the A horizon in 
many places, and a few rills and shallow gullies have 
formed in places. Both Real and Eckrant soils are 
droughty; however, they receive some runoff from the 
steeper limestone hills. 

This mapping- unit is used as range and wildlife 
habitat. Capability unit for Real part VIs-1, dryland, 
and for Eckrant part VIIs-2, dryland; Real part in 
Adobe range site and Eckrant part in Low Stony Hill 
range site. 

Rehm Series 

The Rehm series consists of undulating, moderately 
deep to deep, alkaline soils on uplands. These soils 
formed in gravelly, loamy, and shaly sediments. 

In a representative profile the surface layer is about 
10 inches of dark grayish-brown gravelly clay loam 
that is about 20 percent chert pebbles. The upper part 
of the next layer, extending to a depth of 25 inches, is 
firm very g-ravelly clay loam that is about 70 percent 
cher.t pebbles and is brown in the upper one-third and 
light yellowish brown in the lower two-thirds. The 
lower part, extending to a depth of 42 inches, is very 
pale brown clay loam that is about 20 percent soft 
masses and strongly cemented concretions of lime. The 
underlying chalky material is intermixed with sandy 
clay loam and extends to a depth of 66 inches. 

Rehm soils are well drained. Permeability is moder
ate, and runoff is medium. The available water capac
ity is low. These soils are used as range and wildlife 
habitat. 

Representative profile of Rehm gravelly clay loam, 
in an area of Rehm soils, undulating, about 3 miles 
south of Sabinal, Tex., on Farm Road 187, then 1 mile 
east on a county road, then southeast through gate 
and 2 miles on private road and 75 feet south of road, 
in range. Site is 14 mile east of hunter's cabin on 
Rehm Ranch and 250 feet east of an unnamed creek. 
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A1-0 to 10 inches, dark grayish-brown (10YR 4/ 2) grav
elly clay loam, very dark grayish brown (10YR 
3/2) moist; moderate, fine, subangular blocky and 
granular structure; hard, firm; common fine 
roots; few old root channels and fine pores; an es
timated 20 percent, by volume, chert pebbles 
mainly 1 to 2 inches in diameter, few cobbles; few 
films and threads of segregated calcium carbon
ate; thin soft surface crust that is lighter in 
color; calcareous; moderately alkaline; clear, 
smooth boundary. 

B21-10 to 15 inches, brown (10YR 5/ 3) very gravelly clay 
loam, dark brown (10YR 4/3) moist; moderate, 
fine, subangular blocky structure; very hard, firm; 
common fine roots; few old root channels and fine 
pores; an estimated 70 percent, by volume, chert 
pebbles, few cobbles, and part of these pebbles and 
cobbles have very thin calcium carbonate coatings, 
especially on lower sides; few films and threads of 
segregated calcium carbonate; calcareous; moder
ately alkaline; clear, wavy boundary. 

B22ca-15 to 25 inches, light yellowish-brown (10YR 6/ 4) 
very gravelly clay loam, yellowish brown (10YR 
5/4) moist; weak, fine, subangular blocky struc
ture; hard, firm; an estimated 70 percent, by vol
ume, chert pebbles, few cobbles, and part of these 
pebbles and cobbles have very thick calcium car
bonate coatings, especially on lower sides; an esti
mated 5 percent soft masses, films, and threads of 
calcium carbonate; calcareous; moderately alka
line; clear, wavy boundary. 

B3ca-25 to 42 inches, very pale brown (10YR 7/4) clay 
loam, light yellowish brown (10YR 6/4) moist; 
massive; hard, firm; an estimated 20 percent soft 
masses and strongly cemented concretions of cal
cium carbonate up to % inch in diameter; calcar
eous; moderately alkaline; gradual, wavy bound
ary. 

C-42 to 66 inches, about equal parts of brownish-yellow 
(10YR 6/6) sandy clay loam, yellowish brown 
(10YR 5/ 6) moist, and white (2.5Y 8/ 2) dry 
chalky material, thin streaks of light yellowish 
brown, light olive brown, and strong brown; mas
sive; calcareous; moderately alkaline. 

The solum ranges from 30 to 60 inches in thickness. Lay
ers that are high in calcium carbonate are at depths rang
ing from 22 to 40 inches. The A horizon ranges from very 
dark grayish brown or dark grayish brown to grayish 
brown or brown. This horizon is from 20 to 50 percent 
coarse fragments and, exclusive of coarse fragments, 
ranges from loam to clay loam. 

The B horizon is 35 to 80 percent, by volume, coarse 
fragments, mainly rounded chert. This horizon, exclusive of 
coarse fragments, ranges from loam to clay loam. The B2 
horizon ranges from grayish brown or brown to light yel
lowish brown. The B3ca horizon is not in some profiles. 
The C horizon ranges from sandy clay loam and chalk mix
ture to shaly clay containing some gypsum crystals. 

Rehm soils, undulating (RhB).-This mapping unit 
is made up of soils in upland areas that are long, nar
row, and parallel to small drains. Areas are mainly 
about 40 to 80 acres in size but range from 20 to 200 
acres. Slopes are usually 1 to 3 percent but range up 
to 8 percent. This unit consists of about 55 percent 
Rehm soils, 10 percent of a soil that is similar to 
Rehm except it has a lighter-colored surface layer, 15 
percent of a soil that is similar to Rehm soils except it 
has a very gravelly surface layer and only a few peb
bles below the surface, and 20 percent other soils. The 
soils in this unit are not in regular patterns. 

Included in mapping are small areas of Dant, 
Olmos, and Uvalde soils. The hazard of erosion on this 
mapping unit is moderate. Capability unit VIs-2, dry
land; Shallow range site of the Rio Grande Plain. 

Rock land 
R6ck land consists of limestone bedrock that is 

mainly in bands that are a few feet to several hundred 
feet wide. The exposed bedrock makes up 70 to 90 per
cent of this unit. Small areas of very shallow soils cov
ered with limestone pebbles, cobbles, stones, and boul
ders are between the bedrock exposures. 

Rock land-Real association, steep (RRE).-This map
ping unit is made up of an average of 36 percent 
Rock land, 33 percent Real soils, and 31 percent other 
soils. The percentage of Rock land ranges from 30 to 
40 and that of Real soils from 20 to 45. The composi
tion of this unit is more variable than that of most 
other units in the county but has been controlled well 
enough to interpret for the expected use of the soils. 

Areas range from about 200 acres on a few isolated 
hills rto more than 10,000 acres in size. Slopes are 
mainly 30 to 45 percent, but some slopes are 5 to 30 
percent, and some are 45 to 65 percent. Exposures of 
limestone bedrock on the upper slopes of many of the 
hills are almost vertical. 

Rock land consists of exposed indurated limestone 
bedrock that is mainly in bands that are a few feet to 
several hundred feet wide. Rock land is on 67 percent 
of the upper slopes and narrow caps of the hills. In 
places a 1 to 2 inch mantle of dark soil material over
lies the bedrock. 

Real soils are on 75 percent of the lower slopes of 
the hills. These soils formed mostly over materials 
weathered from soft limestone, marl, and seams of 
shale or hard limestone of the Glen Rose Formation. 

In a representative profile of the Real soils, the sur
f ace layer is about 12 inches thick. It is dark grayish
brown, friable, gravelly clay loam. It is about 20 per
cent limestone fragments in the upper 5 inches and 70 
percent in the lower 7 inches. The underlying material 
is weakly cemented limestone. 

Included in this mapping unit are small areas 
between the Rock land outcrops that are mainly Eck
rant soils. Brackett soils are on the steeper slopes. 
Dev, Kavett, Orif, Pratley, Speck, and Topia soils are 
in the narrow valleys. 

Rock land sheds almost all rainfall to surrounding 
soils, and this runoff greatly improves the moisture 
conditions of these soils. 

Real soils are well drained. Permeability is moder
ate, and runoff is rapid. The available water capcity is 
low. These soils receive runoff from the higher Rock 
land. Sheet erosion is active, and the hazard of erosion 
is moderate. Differences in erosion patterns are caused 
by the speed of runoff. The speed is least on the upper 
slopes, increases on the lower slopes, and is greatest on 
the foot slopes where the most sheet and some rill and 
gully erosion occur. Soil materials washed from upper 
slopes offset some of the losses from erosion. 

This mapping unit is used as range and wildlife 
habitat. Sheep and goats mostly use this unit because 
the slopes are too steep for cattle. Some wildlife is in 
the canyons where cover is more abundant. 

Vegetative cover is more dense on the northern slopes 
of steep hills because these slopes are cooler and evap
oration is less. In many places on these slopes, the 
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dense overstory of woody plants shades the soil so well 
that very little grass grows. A less dense overstory of 
woody plants and more grass grows on the warmer, 
less moist, southern slopes. Sheep and goats seem to 
prefer these southern or near-southern exposures, and 
they are mostly overgrazed. Capability unit for Rock 
land part VIIIs-2, dryland, and for Real Part VIIs-2, 
dryland; Rock land part in Steep Rocky range site and 
Real part in Steep Adobe range site. 

Sahenyo Series 

The Sabenyo series consists of gently sloping soils 
on uplands. These calcareous soils formed in loamy 
materials. 

In a representative profile the surface is brown fria
ble clay loam about 11 inche~ thick. The next layer is 
about 44 inches of friable clay loam. It is light brown 
in the upper 6 inches and is about 5 percent weakly 
cemented concretions of lime. It is reddish yellow in 
the lower 38 inches and is about 30 percent weakly ce
mented lime concretions in the upper part and 25 per
cent in the lower part. The underlying material is 
pink sandy loam that reaches to a depth of 85 inches. 

Sabenyo soils are well drained. Permeability is mod
erate, and runoff is medium. The available water ca
pacity is moderate. These soils are used mainly for 
crops. 

Representative profile of Sabenyo clay loam, 1 to 5 
percent slopes, 7.3 miles south on Farm Road 187 
from its intersection with U.S. Highway 90 in Sa
binal, Tex., then 200 feet east from right-of-way in a 
cultivated field and 100 feet south of cross fence. 

Ap-0 to 5 inches, brown (10YR 5/ 3) clay loam, dark 
brown (10YR 4/ 3) moist; weak, fine and medium, 
subangular blocky structure; slightly hard, fria
ble; few fine roots; few fine pores and old root 
channels; few strongly cemented calcium carbon
ate concretions up to 1,4 inch in diameter; 40 per
cent calcium carbonate; few snail shell fragments 
on surface; 14 inch crust on surface that has 
platy structure and is slightly lighter in color; 
calcareous; moderately alkaline; abrupt, smooth 
boundary. 

A1-5 to 11 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak, fine and medium, 
subangular blocky structure; hard, friable; few 
fine roots; few fine pores and old root channels; 
few weakly cemented calcium carbonate concre
tions up to 14 inch in diameter; few snail shell 
fragments; calcareous; moderately alkaline; ab
rupt, smooth boundary. 

B21-11 to 17 inches, light-brown (7.5YR 6/4) clay loam, 
brown (7.5YR 5/4) moist; moderate fine and me
dium, subangular blocky structure; hard, friable; 
many fine pores and old root channels; many 
threads of segregated calcium carbonate; an esti
mated 5 percent, by volume, weakly cemented cal
cium carbonate concretions up to lh inch in diame
ter; 40 percent calcium carbonate; calcareous; 
moderately alkaline; clear, smooth boundary. 

B22ca-17 to 34 inches, reddish-yellow (7.5YR 7/6) clay 
loam, reddish yellow (7.5YR 7/6 ) moist; weak, fine 
and medium, subangular blocky structure; hard, 
friable; few fine and medium pores; an estimated 
30 percent, by volume, weakly cemented concre
tions of calcium carbonate up to 1 inch in diame
ter; 50 percent calcium carbonate; calcareous; 
moderately alkaline; gradual, smooth boundary. 

B23ca-34 to 55 inches, reddish-yellow (7.5YR 7/6) clay 
loam, reddish yellow (7.5YR 7/6) moist; weak, 
fine, subangular blocky structure; hard, friable; 
an estimated 25 percent, by volume, pinkish-white 
(7.5YR 8/ 2) strongly cemented concretions of cal
cium carbonate up to 2 inches in diameter; 50 per
cent calcium carbonate; calcareous; moderately al
kaline; gradual, wavy boundary. 

Cca-55 to 85 inches, pink (7.5YR 8/4) sandy loam, pink 
(7.5YR 7/4) moist; massive; friable, slightly 
hard; 50 percent calcium carbonate; calcareous; 
moderately alkaline. 

The solum ranges from 40 to 70 inches in thickness. The 
depth to horizons that are more than 40 percent calcium 
carbonate ranges from 12 to 20 inches. An estimated % to 
lh of the clay fraction is carbonates. The A horizon ranges 
from 4 to 14 inches in thickness and is brown, pale brown, 
or very pale brown in color. The B horizon is brown, pale 
brown, very pale brown, light brown, light yellowish 
brown, reddish yellow, or pink. This horizon is loam or 
clay loam. The B2ca horizon is from about 15 to 30 percent 
visible masses and concretions of calcium carbonate. The C 
horizon is brown, pale brown, very pale brown, light 
brown, light yellowish brown, reddish yellow, or pink. 

Sabenyo clay loam, I to 5 percent slopes (SaC).
This soil is in long, narrow areas on uplands between 
the slightly higher Knippa or Uvalde soils and the 
slightly lower Atco, Conalb, or Frio soils. Areas range 
from about 25 to 250 acres in size. 

Included with this soil in mapping are less extensive 
areas of Knippa and Uvalde soils and eroded spots. 

This Sabenyo clay loam is subject to a moderate 
hazard of erosion. The high lime content of this soil 
causes chlorosis of some plants. 

This soil is used mainly for crops or for pasture and 
hay. Small grain and grain sorghum are the dominant 
crops. A good cropping system for cultivated areas 
utilizes crops that protect the soil during the growing 
season and furnishes sufficient residue to protect the 
soil between crops. Terraces and contour farming help 
to control erosion and conserve moisture. A well-de
signed irrigation system and proper water manage
ment are needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are Kleberg bluestem, blue panicum, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IVe-3, dryland, 
and Ile-7, irrigated; pasture and hayland group 13A; 
Shallow range site of the Rio Grande Plain. 

San Saba Series 

The San Saba series consists of nearly level, moder
ately deep, mildly alkaline soils on uplands. These soils 
formed in shallow valleys that are underlain by lime
stone. 

In a representative profile stones cover about 15 
percent of the surface. The surface layer is 29 inches 
of very dark gray very firm clay that has few lime
stone fragments. Below this is indurated limestone 
bedrock. 

San Saba soils are moderately well drained. Perme
ability is very slow, and runoff is slow. The available 
water capacity is high. When these soils are dry, 
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cracks form on the surface that are about ¥2 to 2 
inches wide and penetrate more than 2 feet into the 
soil. Water enters the soil readily when these cracks 
are open, but after the soil becomes wet and the 
cracks close, water enters very slowly. 

San Saba soils are used mostly as range and wildlife 
habitat. A few, small, isolated fields are cultivated 
mainly to small grain or grain sorghum. 

Representative profile of San Saba stony clay, 10.3 
miles north on U.S. Highway 83 from the courthouse in 
Uvalde, Tex., then 780 feet east of highway right-of
way, in range. 

All-0 to 8 inches, very dark gray (10YR 3/ 1) stony clay, 
black (10YR 2/1) moist; moderate, fine, blocky 
structure; extremely hard, very firm, very sticky 
and very plastic; common fine roots; few limestone 
fragments; 15 percent stones, cobbles, and pebbles 
of limestone on surface; mildly alkaline; gradual, 
wavy boundary. 

A12-8 to 20 inches, very dark gray (10YR 3/1) clay, 
black (10YR 2/ 1) moist; moderate, fine and me
dium, blocky structure; extremely hard, very firm, 
very sticky and very plastic ; common fine roots; 
few limestone fragments; intersecting slicken
sides; peds have shiny surfaces; mildly alkaline; 
clear, wavy boundary. 

A13-20 to 29 inches, very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; moderate, fine and me
dium, blocky structure; extremely hard, very firm, 
very sticky and very plastic; common fine roots; 
few limestone fragments; intersecting slicken
sides that part to parallelepipeds; peds have 
shiny surfaces; calcareous; moderately alkaline to 
alkaline; abrupt, wavy boundary. 

R-29 to 30 inches, indurated limestone bedrock. 

This soil ranges from 24 to 40 inches deep to limestone. 
When this soil is dry, cracks that are lh to 2 inches wide 
and as deep as 20' inches or more form on the surface. 
These cracks open and close more than once during the 
year. Where this soil has not been plowed, the gilgai micro
relief consists of microlows that are 3 to 8 inches lower 
than the microhighs. The microlows are 5 to 12 feet across 
and the linear distance between their centers is 10 to 20 
feet. This gilgai relief is more prominent in some areas 
than in others. The soil is moderately to mildly alkaline in 
reaction. The surface is covered by coarse limestone frag
ments that range from a few scattered fragments to as 
much· as 20 percent cobbles, stones, and boulders. 

The upper part of the A horizon is very dark gray or 
gray. The lower part ranges from very dark gray to gray
ish brown. A Ca horizon that is 2 to 5 inches thick and has 
calcium carbonate-coated limestone fragments is in some 
profiles. 

San Saba clay (Sb).-This nearly level soil is in 
shallow valleys that are between the steeper limestone 
hills. Most areas are longer than they are wide and 
range from 5 to 100 acres in size, but they are mainly 
15 to 50 acres in size. Slopes are commonly less than 1 
percent but range from 0 to 2 percent. 

In a representative profile the surface laye:r is very 
dark gray very firm clay in the upper 15 inches, very 
dark grayish-brown very firm clay in the next 7 
inches, and dark grayish-brown clay in the lower 4 
inches. Below this is indurated limestone bedrock. 

Included with this soil in mapping are areas of sim
ilar soils except they are either deeper or more shal
low than San Saba clay. Pratley, Tobosa, and Topia 
soils and small stony areas also are included. 

This soil is subject to a slight hazard of erosion. 
Small grain and grain sorghum are the main crops. A 

good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. If the soil is irrigated, a well-designed ir
rigation system and proper water management are 
needed. 

The main adapted plants used for pasture and hay 
are kleingrass, King Ranch bluestem, and Kleberg 
bluestem. Among the management needs of good pas
tures are proper fertilization, weed control, and con
trolled grazing. In hayfields, fertilization, weed con
trol, and cutting hay at the recommended height and 
growth stage are equally important. Capability unit 
IIIs-3, dryland, and IIs--3, irrigated; pasture and 
hay land group 7 A; Deep Upland range site. 

San Saba stony clay (Sc).-This nearly level soil is 
in shallow valleys that are between the steeper lime
stone hills. Most areas are longer than they are wide 
and are mainly 15 to 50 acres in size, but they range 
from 5 to 100 acres. Slopes are commonly less than 1 
percent but range from 0 to 2 percent. 

This soil has the profile described as representative 
of the San Saba series. 

Included with this soil in mapping are soils that are 
similar to San Saba except they have either more or 
less soil depth. Tobosa soil and areas without a stony 
surface are also included. 

This San Saba stony clay is subject to a slight 
hazard of erosion. The stony surface makes tillage im
practical. This soil is used as range and wildlife habi
tat. Capability unit VIs-4, dryland; Deep Upland 
range s1te. 

Speck Series 

The Speck series consists of undulating, shallow, 
neutral soils on uplands. These soils formed in mate
rials weathered from indurated limestone. 

In a representative profile the surface layer is very 
dark grayish brown very firm clay about 8 inches 
thick. The next layer is about 9 inches of reddish
brown very firm clay. Light-gray to white limestone 
bedrock is at a depth of 17 inches. Many stones are on 
the surface, and a few limestone and chert fragments 
are in the soil mass. 

Speck soils are well drained. Permeability is slow, 
and runoff is medium. The available water capacity is 
low. These soils are used as range or wildlife habitat. 

Representative profile of Speck clay, in an area of 
Speck soils, undulating, 18.7 miles north on U.S. High
way 83 from its junction with Texas Highway 55 at 
the northern edge of Uvalde, Tex., then 0.7 mile 
northwest on Ranch Road 1051, then 3.1 miles south
west on a small private ranch road (this point is 380 
feet northeast of corral), then 50 feet west, in range. 

A1-0 to 8 inches, very dark grayish brown (10YR 3/2) 
clay, veri! da1·k brown (10YR 2/2) moist; moder
ate, medmm, subangular blocky structure parting 
to moderate, yery fine, blocky; ve.ry hard, very 
firm, very shcky and very plashc; many fine 
roots; few small pockets of dark reddish-brown 
(5YR 3/~) moist clay; an estimated 10 percent, by 
volume, hmestone and chert fragments; stone-size 
fragments on the surface range from 1 to 5 feet 
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in diameter and are at intervals of 3 to 30 feet 
apart; neutral; clear, smooth boundary. 

B2t-8 to 17 inches, reddish-brown (5YR 4/3) clay, dark 
reddish brown (5YR 3/3) moist; moderate, me
dium, blocky structure parting to moderate, fine, 
blocky; extremely hard, very firm, very sticky and 
very plastic; many fine roots; clay films on ped 
faces; an estimated 15 percent, by volume, lime
stone and chert fragments; slightly acid; abrupt, 
wavy boundary. 

R-17 to 18 inches, light-gray to white limestone bedrock; 
fractured; calcareous. 

The solum ranges from 14 to 20 inches in thickness to 
limestone bedrock or limestone conglomerate. It is from 
mildly alkaline to slightly acid in reaction. On the surface 
and in the soil are coarse fragments that range from a 
few to as much as 25 percent. The cobbles and stones are 
mostly limestone, and the pebbles are mostly angular chert. 

The A horizon ranges from very dark grayish brown to 
brown or reddish brown and from clay to clay loam. Sec
ondary lime is in the Bt horhon as soft concretions above 
the limestone or as coatings on the surface of fragments 
and in fractures. The B2t horizon ranges from reddish 
brown or dark reddish brown to brown. The coarse frag
ments are mainly in the B2t horizon. 

Speck soils, undulating (SpB).-This mapping unit 
consists of soils on uplands. These soils are mainly be
tween the steeper limestone hills and the drainage
ways. This unit consists of about 55 percent Speck 
soils, 30 percent soils that are similar to Speck except 
they have either a thin indurated caliche layer above 
the limestone or 20 to 40 inches of soils over the lime
stone, and 15 percent soils that are similar to Speck 
except they are very gravelly. The soils in this unit 
are not in regular patterns. 

Mapped areas are irregular and range from about 
30 to 300 acres in size, but they are mostly about 75 to 
150 acres in size. Slopes are mainly 1 to 3 percent but 
range from 1 to about 7 percent. 

Included in some mapped areas are Eckrant, Kavett, 
and San Saba soils. 

This mapping unit is subject to a moderate hazard 
of erosion. The stony surface helps to reduce erosion, 
increase water intake, and reduce evaporation. Capa
bility unit VIs-3, dry land; Redland range site. 

Tohosa Series 

The Tobosa series consists of nearly level to gently 
sloping, deep, calcareous soils on uplands. These soils 
formed in calcareous clays in valleys or on old terraces 
that are below the steeper limestone hills. 

In a representative profile, the surface layer is dark 
grayish-brown very firm clay about 30 inches thick. 
The next layer is about 16 inches of grayish-brown 
very firm clay. The underlying material is brown clay 
that reaches to a depth of about 56 inches, is about 40 
percent limestone fragments that are partly lime 
coated, and has a few small lime concretions. 

Tobosa soils are moderately well drained. Permea
bility is very slow, and runoff is slow to medium. The 
available water capacity is high. When these soils are 
dry, cracks about 1!2 to 2 inches wide form on the sur
face and penetrate several feet into the soil. Water en
ters the soil readily when the cracks are open, but 
after the soil becomes wet and the cracks close, water 

enters very slowly. Scattered small depressions are on 
the surface in areas that have never been plowed. 

Tobosa soils are used mainly as range and wildlife 
habitat. A few small areas are dryfarmed and irri
gated. 

Representative profile of Tobosa clay, 0 to 1 percent 
slopes, 7.7 miles north of Uvalde, Tex., by U.S. High
way 83, then 1.8 miles east and northeast on Farm 
Road 2690, then 1.2 miles north on a road to ranch 
house, then 0.4 mile west of house, in range. 

All-0 to 12 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist; weak, 
medium, subangular blocky structure parting to 
weak, fine, blocky; extremely hard, very firm, very 
sticky and very plastic; many fine roots; few lime
stone fragments on surface and in soil mass; cal
careous; moderately alkaline; gradual, smooth 
boundary. 

A12-12 to 30 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist; mod
erate, medium and coarse, blocky structure; ex
tremely hard, very firm, very sticky and very plas
tic; many fine roots; few fine limestone 
fragments; intersecting slickensides; many peds 
that have shiny faces; calcareous; moderately al
kaline; gradual, smooth boundary. 

AC-30 to 46 inches, grayish-brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; moderate, me
dium, blocky structure; extremely hard, very firm, 
very sticky and very plastic; few fine roots; few 
limestone fragments; few fine brown mottles; in
tersecting slickensides; few tongues of darker 
clay; calcareous; moderately alkaline; abrupt, 
smooth boundary. 

C-46 to 56 inches, brown (10YR 5/3) gravelly clay, dark 
brown (10YR 4/3) moist; massive; very hard, 
very firm; few fine distinct mottles of grayish 
brown and light brown; an estimated 40 percent 
limestone fragments that are partly calcium car
bonate coated; few small calcium carbonate con
cretions; few tongues of darker clay; calcareous; 
moderately alkaline. 

The solum ranges from 41 to 60 inches in thickness. 
When the soil is dry, surface cracks are weakly to strongly 
expressed; they are as wide as one-half inch to 2 inches 
and penetrate to depths below 20 inches. Where this soil 
has not been plowed, the gilgai microrelief ranges from 
very indistinct to moderately distinct. Where the gilgai 
microrelief is distinct, the microdepressions are 4 to 10 
inches in depth, 5 to 8 feet wide, and 10 to 20 feet between 
centers. 

The A horizon ranges from brown or dark brown to dark 
grayish brown. The All horizon ranges from 12 to 32 
inches in thickness. The AC horizon ranges from 12 to 29 
inches in thickness and from grayish brown or pale brown 
to brown in color. The C horizon has visible calcium car
bonate that ranges from none to about 10 percent. An R 
layer of hard limestone is in some profiles where this soil is 
associated with areas of limestone soils. 

These soils in the southern part of the county are out
side the range of the Tobosa series in that the mean an
nual soil temperature is slightly more than 72• F. This 
difference does not affect use and management. 

Tohosa clay, 0 to I percent slopes (T oA).-This 
nearly level soil is on uplands, mainly in irregular and 
subrounded areas from 25 to 100 acres in size. 

This soil has the profile described as representative 
of the Tobosa series. 

Included with this soil in mapping are narrow areas 
mainly next to small drains that have slopes greater 
than 1 percent. Areas of Knippa, Montell, San Saba, 
and Uvalde soils, small gravelly areas, and areas of a 
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soil that is similar to Tobosa except it is lighter in 
color also are included in mapping. 

Runoff is slow, and the hazard of erosion is slight. 
This Tobosa clay is suited to small grains, grain 

sorghum, and introduced grasses where dryfarmed. 
These same crops and many kinds of truck crops can 
be irrigated. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. If the soil is irrigated, a well-designed ir
rigation system and proper water management are 
needed. 

The main adapted plants used for pasture and hay 
are johnsongrass, kleingrass, King Ranch bluestem, 
and Kleberg bluestem. Among the management needs 
of good pastures are proper fertilization, weed control, 
and controlled grazing. In hayfields, fertilization, weed 
control, and cutting hay at the recommended height 
and growth stage are equally important. Capability 
unit IVs-1, dry land, and Ils-3, irrigated; pasture and 
hay land group 7 A; Deep Upland range site. 

Tobosa clay, l to 3 percent slopes (ToB).-This 
gently sloping soil is on uplands. Soil areas are irregu
lar and about 15 to 75 acres in size. 

In a representative profile of this soil, the surface 
layer is dark grayish-brown clay in the upper 8 inches 
and dark-brown very firm clay in the lower 10 inches. 
The next layer is about 20 inches of brown very firm 
clay. The underlying material is pale-brown clay that 
reaches to a depth of 50 inches and contains a few 
limestone fragments and a few lime concretions. 

Included with this soil in mapping are small areas 
of Tobosa soils that have slopes of less than 1 percent 
and some that have slopes of 3 to 5 percent. Areas of 
Knippa, Montell, San Saba, and Uvalde soils, gravelly 
areas, and areas of a soil that is similar to Tobosa soil 
except it is lighter in color also are included in map
ping. 

Runoff is medium, and the hazard of erosion is mod
erate. A small acreage of this Tobosa clay is cultivated. 
This soil is suited to small grain, grain sorghum, and 
introduced grasses where dryfarmed. These same crops 
and many kinds of truck crops can be irrigated. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. If the soil is ir
rigated, a well-designed irrigation system and proper 
water management are needed. 

The main adapted plants used for pasture and hay 
are johnsongrass, kleingrass, King Ranch bluestem, 
and Kleberg bluestem. Among the management needs 
of good pastures are proper fertilization, weed control, 
and controlled grazing. In hayfields, fertilization, weed 
control, and cutting hay at the recommended height 
and growth stage are equally important. Capability 
unit IVe-1, dryland, and IIIe-2, irrigated; pasture and 
hayland group 7 A; Deep Upland range site. 

Topia Series 

The Topia series consists of nearly level to gently 
sloping, moderately deep, neutral soils on uplands. 
These soils formed in clayey materials weathered from 
limesto11e, either in valleys or on bench positions 
below the steeper limestone hills. 

In a representative profile, the surface layer is 
about 7 inches of very dark gray firm clay. The next 
layer is clay that extends to a depth of 30 inches and 
is very firm and dark reddish brown in the upper 15 
inches. In the lower 8 inches, it is reddish brown, very 
firm, and has a few weakly cemented limestone frag
ments in the upper part, and it is firm and has about 
50 percent weakly cemented limestone fragments in 
the lower part. Below this, extending to a depth of 48 
inches, is very pale brown and yellow, weakly consoli
dated limestone. 

Topia soils are well drained. Permeability is very 
slow, and runoff is slow to medium. The available 
water capacity is high. These soils crack when they 
are dry. Water then enters the soil readily, but after it 
becomes. wet and the cracks close, the water enters 
very slowly. These soils are used mainly as range and 
wildlife habitat. A few scattered areas are cultivated. 

Representative profile of Topia clay, 0 to 3 percent 
slopes, 1.4 miles west of Utopia, Tex., on Farm Road 
1050, then 0.75 mile south and west on a county road 
and 400 feet south, in range. 

A1-0 to 7 inches, very dark gray (10YR 3/ 1) clay, black 
(10YR 2/1) moist; moderate, fine and medium, 
subangular blocky and granular structure ; very 
hard, firm, very sticky and plastic; many fine 
roots; few fine pores and old root channels ; neu
tral; clear, smooth boundary. 

B21t-7 to 12 inches, dark reddish-brown (5YR 3/ 2) clay ; 
dark reddish brown (5YR 2/ 2) moist; moder ate, 
fine and very fine, blocky structure ; extremely 
hard, very firm, very sticky and plastic; many fine 
roots; clay films on peds; dark organic staining on 
f ew peds; few cracks partially filled with soil 
from above; few pockets of redder clay; neutral ; 
gradual, wavy boundary. 

B22t-12 to 22 inches, dark reddish-brown (5YR 3/ 3) clay, 
dark reddish brown (5YR 3/ 3) moist; moderate, 
medium and fine, blocky structure; extremely 
hard, very firm, very sticky and plastic; common 
fine roots; clay films on peds; distinct shiny pres
sure faces; dark organic staining on few peds ; 
few vertical tongues, 1 inch wide, of darker clay ; 
few pockets of red clay; few fine limestone frag
ments; neutral; gradual, wavy boundary. 

B23t-22 to 27 inches, reddish-brown (5YR 4/ 3) clay, dark 
reddish brown (5YR 3/3) moist; weak, fine and 
medium, blocky structure; very hard, very firm, 
sticky and plastic; few fine roots; few thin clay 
films on peds; few distinct pressure faces; dark 
organic staining on few peds; few vertical streaks 
or tongues of darker clay; estimated 2 percent, by 
volume, weakly cemented limestone fragments 1 t o 
2 millimeters in size ; few larger fragments; cal
careous; moderately alkaline; clear, wavy bound
ary. 

B24t-27 to 30 inches, reddish-brown (5YR 4/4) very grav
elly clay, dark r eddish brown (5YR 3/4) moist; 
weak, fine and medium, subangular blocky struc
ture; very hard, firm; few fine roots; estimated 50 
percent, by volume, weakly cemented limestone 
fragments; many of the fragments ar~ coated 
with clay; calcareous; moderately alkaline; ab
rupt, wavy boundary. 
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R-30 to 48 inches, very pale brown (10YR 7/4) and yel
low (10YR 7/6) weakly consolidated limestone; 
streaks and splotches of reddish yellow (7.5YR 
6/ 6 and 5YR 6/ 6); upper one-half inch is slightly 
harder than limestone below. 

The solum ranges from 21 to 40 inches in thickness and 
corresponds to the depth to limestone. When the soil is dry, 
cracks form that are up to 2 inches wide at the surface, 
extend to a depth of 20 inches or more, and are 1.4 to % 
inch wide at a depth of 20 inches. The A horizon is from a 
few to as much as 15 percent fine limestone and chert 
fragments. The A1 horizon ranges from 4 to 10 inches in 
thickness, from very dark gray or very dark grayish 
brown to brown, dark brown, or dark reddish brown in 
color, and from mildly alkaline through slightly acid in re
action. 

The upper 20 inches of the Bt horizon ranges from a 
few to as much as 15 percent, by volume, coarse frag
ments. In the lower part of the Bt horizon, the secondary 
carbonates range from very thin coatings on the limestone 
to 10 percent, by volume. The B21t horizon ranges from 5 
to 17 inches in thickness, from brown or dark brown to 
dark reddish gray, dark reddish brown, or reddish brown 
in color, and from mildly alkaline through slightly acid in 
reaction. The B21t horizon is from a few to as much as 15 
percent fine limestone and chert fragments. The B22t hori
zon ranges from 3 to 13 inches in thickness, from dark 
reddish brown or reddish brown to dark brown in color, 
and from mildly alkaline through slightly acid in reaction. 
The B22t horizon is from a few to as much as 15 percent 
fine limestone and chert fragments. The B23t and B24t ho
rizons are mildly or moderately alkaline in reaction and 
from a few to as much as 60 percent fine limestone and 
chert fragments. A few profiles do not have the B23t and 
B24t horizons. The R layer is interbedded chalk, marl, 
weakly consoildated limestone, and indurated limestone. 

Topia clay, 0 to 3 percent slopes (TpB).-This soil 
is on uplands in areas that are mainly irregular and 
about 20 to 100 acres in size. Slopes are commonly 0.5 
to 2 percent. 

Included with this soil in mapping are areas of a 
soil that is similar to Topia except it is more than 40 
inches deep to limestone, is underlain by indurated 
limestone, is very gravelly, or is lighter in color. Less 
extensive areas of Kavett, Pratley, San Saba, and 
Speck soils also are included in mapping. 

Small grain and grain sorghum are the main culti
vated crops. A good cropping system for cultivated 
areas utilizes crops that will protect the soil during 
the growing season and furnishes sufficient residue to 
protect the soil between crops. If the soil is irrigated, 
a well-designed irrigation system and proper water 
management are needed. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
and kleingrass. Among the management needs of 
pastures are proper fertilization, weed control, and 
controlled grazing. In hayfields, fertilization, weed con
trol, and cutting hay at the recommended height and 
growth stage are equally important. Capability unit 
IIIe-7, dryland, and IIIe-2, irrigated; pasture and 
hay land group 7 A; Redland range site. 

Uvalde Series 
The Uvalde series consists of nearly level to gently 

sloping, deep, calcareous soils on stream terraces and 
alluvial fans. These soils formed in calcareous sedi
ments washed from limestone areas. 

In a representative profile, the surface layer is 
about 16 inches of dark-brown friable silty clay loam. 
The next layer is friable silty clay loam about 36 
inches thick. It is brown and has a few films and 
threads of lime in the upper part, and it is very pale 
brown and is about 30 percent weakly to strongly ce
mented concretions of lime in the lower part. The un
derlying material is very pale brown friable silty clay 
loam that reaches to a depth of 80 inches and is about 
15 percent weakly cemented concretions and soft 
masses of lime. 

Uvalde soils are well drained. Permeability is mod
erate, and runoff is slow. The available water capacity 
is high. 

Uvalde soils are used mainly as range and wildlife 
habitat, but a large acreage is cultivated. Small grain 
and grain sorghums are the main crops dryfarmed. 
These same crops and cotton, corn, and many kinds of 
truck crops are irrigated. 

Representative profile of Uvalde silty clay loam, 0 to 
1 percent slopes, 1.5 miles west of the courthouse in 
Uvalde, Tex., on U.S. Highway 90, then 9.3 miles 
southwest on Farm Road 481 (this point is 1 mile 
west of Nueces River), then 175 feet south of prop
erty fence, in range. 

A1-0 to 16 inches, dark-brown (10YR 4/3) silty clay loam, 
dark brown (10YR 3/3) moist; moderate, very 
fine, subangular blocky and granular structure; 
hard, friable; many fine roots; many fine pores 
and old root channels; common worm casts; one
half inch crust on surface that is slightly lighter in 
color; few fine snail shell fragments; calcareous; 
moderately alkaline; gradual, smooth boundary. 

B21-16 to 35 inches, brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) moist; moderate, medium 
and fine, subangular blocky structure; hard, fria
ble; common fine roots; common fine pores; few 
films and threads of segregated calcium carbon
ate; calcareous; moderately alkaline; gradual, 
smooth boundary. 

B22ca-35 to 52 inches, very pale brown (10YR 7/3) silty 
clay loam, yellowish brown (10YR 5/4) moist; 
moderate, fine and medium, subangular blocky 
structure; hard, friable; few fine roots; an esti
mated 30 percent, by volume, segregated and 
weakly to strongly cemented concretions of cal
cium carbonate up to one-fourth inch in diameter; 
calcareous; moderately alkaline; diffuse, wavy 
boundary. 

Cca-52 to 80 inches, very pale brown (10YR 7/4) silty 
clay loam, light yellowish brown (10YR 6/4) 
moist; massive; hard, friable; an estimated 15 
percent, by volume, weakly cemented concretions 
and soft masses of calcium carbonate; calcareous; 
moderately alkaline. 

The solum ranges from 40 to 60 inches in thickness. In 
places, scattered water-rounded limestone gravels are on 
the surface, and a few are in the soil mass. In some pro
files a gravelly stratum is below a depth of 48 inches. The 
conductivity at 25° C of the saturation extract from mate
rial below the 36-inch depth ranges from 0.9 to 2.0 millim· 
hos. 

The A horizon ranges from 10 to 20 inches in thickness 
and from dark grayish brown to dark brown or brown in 
color. The B horizon ranges from 16 to 40 inches in thick
ness, from brown, pale brown, or very pale brown to light 
brown or light yellowish brown in color, and from clay 
loam or silty clay loam to clay or silty clay in texture. The 
lower part of the B and the C horizons is about 15 to 40 
percent visible calcium carbonate as soft masses and con
cretions. Total calcium in these horizons ranges from 40 to 
75 percent. 
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Uvalde silty clay loa~ 0 to l percent slopes (UvA).
This nearly level soil is on stream terraces or alluvial 
fans. Soil areas are mainly long and broad and range 
from about 20 to more than 500 acres in size. Slopes 
are mostly less than 0.5 percent. 

This soil has the profile described as representative 
of the Uvalde series. 

Included with this soil in mapping are a few areas 
of Atco, Castroville, Knippa, and Olmos soils. 

Runoff is slow, and the hazard of erosion is slight. 
A good cropping system for cultivated areas utilizes 

crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. A well-designed irrigation system and 
proper water management are needed if the soil is ir
rigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
Kleberg bluestem, blue panicum, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IIIc-2, dryland, 
and I-2, irrigated; pasture and hay land group 7C; 
Clay Loam range site. 

Uvalde silty clay loam, l to 3 percent slopes (UvB).
This gently sloping soil is on the breaks to small 
drains or on the breaks between nearly level soils on 
uplands and soils on lower terraces, or alluvial soils. 
Most areas are long and narrow and parallel to the 
streams and are commonly less than 50 acres in size. 

In a representative profile of this soil, the surface 
layer is grayish-brown friable silty clay loam about 12 
inches thick. The next layer is about 20 inches of pale
brown friable clay. The next layer extends to a depth 
of 60 inches and is very pale brown clay that is about 
25 percent weakly cemented concretions and soft 
masses of lime. 

Included with this soil in mapping are areas that 
have slopes less than 1 percent and areas of Atco, Cas
troville, and Sabenyo soils. 

Runoff is slow, and the hazard of erosion is moder
ate. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnish sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, King Ranch bluestem, 
Kleberg bluestem, blue panicum, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IIIe-2, dryland, 
and Ile-2, irrigated; pasture and hay land group 7C; 
Clay Loam range site. 

V alco Series 

The Valco series consists of nearly level to gently 
sloping, shallow, calcareous soils on uplands. These 
soils formed in calcareous sediments that overlay ca
liche. 

In a representataive profile, the surface layer is 
friable clay loam about 17 inches thick. It is grayish 
brown in the upper part, and it is brown and has a 
few strongly cemented concretions of lime and a few 
limestone fragments in the lower part. Many strongly 
cemented caliche fragments are in the lower 2 inches. 
The underlying material reaches to a depth of 36 
inches and is caliche that is strongly cemented in the 
upper 2 inches and weakly cemented below. 

Valco soils are well drained. Permeability is moder
ate, and runoff is slow to medium. The available water 
capacity is low. 

These soils are used mainly as range and wildlife 
habitat. A few small areas are cultivated. Small grain 
and grain sorghums are the main dryland crops. 
These same crops, and cotton, corn, and many kinds of 
truck crops are irrigated. 

Representative profile of Valco clay loam, 0 to 3 
percent slopes, 6.5 miles south of the courthouse in 
Uvalde, Tex., on U.S. Highway 83, then 850 feet east 
from metal gate along ranch road and 140 feet south, 
in range. 

All-0 to 7 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
fine and medium, subangular blocky and fine gran
ular structure; hard, friable; many fine roots and 
root channels; few worm casts and termite tun
nels; few threads and few hard calcium carbonate 
concretions up to 3 millimeters in diameter; few 
small angular limestone fragments up to 1 inch in 
diameter; one-fourth inch crust on surface that is 
light gray (10YR 7/2); calcareous; moderately al
kaline; clear, smooth boundary. 

A12-7 to 15 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak, fine and medium, 
subangular blocky structure; hard, friable; many 
fine roots; few fine pores and old root channels; 
few threads and few strongly cemented calcium 
carbonate concretions up to 5 millimeters in diame
ter; few, small, angular limestone fragments; cal
careous; moderately alkaline; clear, smooth 
boundary. 

A13- 15 to 17 inches, brown (10YR 5/3) very gravelly clay 
loam, dark brown (10YR 3/3) moist; weak, fine, 
granular structure; hard, friable; many fine 
roots; few fine pores; an estimated 60 percent, by 
volume, strongly cemented caliche fragments, 
mainly 1h to 2 inches in diameter; calcareous ; 
moderately alkaline; abrupt, smooth boundary. 

C1cam-17 to 19 inches, very pale brown (10YR 7/3) to 
white (10YR 8/2), strongly cemented caliche that 
is weakly laminar in the upper part; a few old so
lution channels partially filled with soil material 
like that of the horizon above; calcareous; abrupt, 
smooth boundary. 

C2ca-19 to 36 inches, very pale brown (10YR 7/3) to 
white (10YR 8/2), weakly cemented caliche; a few 
rounded limestone pebbles. 

The solum to a cemented caliche layer ranges from 13 to 
20 inches in thickness. In the upper part, the solum ranges 
from a few to about 20 percent coarse fragments, and in 
the lower 2 to 5 inches, it ranges from a few to as much 
as 80 percent coarse fragments. The A horizon ranges 
from very dark grayish brown to grayish brown, dark 
brown, and brown. The A13 horizon is 'not in many pro-
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files. The strongly cemented caliche in the C1cam horizon 
ranges from about 1 inch to as much as 7 inches in thick
ness. The C2ca horizon ranges from weakly cemented ca
liche to pinkish limy earth of about clay loam texture. 

Valco clay loam, 0 to 3 percent slopes (VaB).-Areas 
of this soil are varied in shape but are most com
monly long and narrow and range from about 5 to 150 
acres in size. 

Included with this soil in mapping are areas that 
are similar to this Valco soil except they have gravelly 
surfaces, are more clayey, or are underlain with soft 
caliche. Also included are areas of Knippa, Olmos, 
Uvalde, and Zapata soils. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are Kleberg bluestem, blue panicum, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IVs-2, dryland, 
and Ille-1, irrigated; pasture and hayland group 13A; 
Shallow range site of the Rio Grande Plain. 

Volente Series 

The Volente series consists of nearly level to gently 
sloping, deep, calcareous soils in valleys. These soils 
formed in calcareous sediments washed from nearby 
limestone hills. 

In a representative profile, the surface layer is 
dark grayish-brown clay loam about 12 inches thick. 
The next layer is about 23 inches of brown firm clay 
that contains a few strongly cemented lime concre
tions in the lower part. The underlying material is 
very pale brown clay that reaches to a depth of 60 
inches and is 5 to 10 percent strongly cemented con
cretions and soft masses of lime. 

Volente soils are well drained. Permeability is mod
erately slow, and runoff is slow to medium. The avail
able water capacity is high. 

These soils are used mostly as range and wildlife 
habitat. On those areas that are cultivated, small 
grain and grain sorghums are the main crops. 

Representative profile of Volente clay loam, 0 to 1 
percent slopes, 15 miles north on Farm Road 187 from 
its intersection with U.S. Highway 90 in Sabinal, 
Tex., then 0.45 mile west on a private road, then 100 
feet north, in a field. 

Ap---0 to 6 inches, dark grayish-brown (10YR 4/2) <:lay 
loam, very dark grayish brown (10YR 3/2) mmst; 
weak fine subangular blocky structure; very 
hard ' firm .' few fine roots· few fine pores and old 
root ~hann~ls; few limesto~e fragments 1 to 2 !Ilil
limeters in size; calcareous; moderately alkalme; 
abrupt, smooth boundary. 

All-6 to 12 inches, dark grayish-brown (10YR 4/2) c_lay 
loam, very dark grayish brown (10YR 3/2) motst; 
moderate, medium, subangular blocky structure 

parting to moderate, very fine, blocky; very hard, 
firm; few fine roots and old root channels; few 
worm casts; peds have slightly shiny surfaces; 
few limestone pebbles; calcareous; moderately al
kaline; clear, smooth boundary. 

A12-12 to 24 inches, brown (7.5YR 4/2) clay, dark brown 
(7.5YR 3/2) moist; moderate, fine and very fine, 
blocky structure; very hard, firm; few fine roots; 
peds have shiny surfaces; few hard limestone 
fragments 1 to 2 millimeters in size; few narrow 
tunnels filled with darker soil; calcareous; moder
ately alkaline; gradual, smooth boundary. 

B2-24 to 35 inches, brown (7.5YR 4/4) clay, dark brown 
(7.5YR 3/4) moist; moderate, fine and very fine, 
blocky structure; very hard, firm; few fine roots; 
few organic stains on peds; an estimated 2 or 3 
percent, by volume, strongly cemented calcium car
bonate concretions and small limestone fragments 
that are calcium carbonate coated; calcareous; 
moderately alkaline; clear, smooth boundary. 

C1ca-35 to 52 inches, very pale brown (10YR 7 /4) clay, 
light yellowish brown (10YR 6/4) moist; massive; 
very hard, firm; an estimated 10 percent, by vol
ume, strongly cemented concretions and soft 
masses of calcium carbonate up to 1 inch in diam
eter; calcareous; moderately alkaline; gradual, wavy 
boundary. 

C2ca-52 to 60 inches, very pale brown (10YR 7/4) clay, 
light yellowish brown (10YR 6/4) moist; massive; 
very hard, firm; few, fine, faint reddish-yellow 
mottles; an estimated 5 percent, by volume, 
strongly cemented concretions and soft masses of 
calcium carbonate; calcareous; moderately alka
line. 

The solum ranges from 34 to 48 inches in thickness. The 
surface has a few to about 5 percent small limestone frag
ments. The A horizon ranges from 20 to 36 inches in thick
ness and is dark grayish brown or brown in color. This 
horizon has from a few to about 5 percent small limestone 
fragments. The B horizon is as much as 30 percent small 
limestone fragments. The B2 horizon ranges from 8 to 20 
inches in thickness, from brown or dark brown to dark yel
lowish brown in color, and exclusive of coarse fragments, 
from clay loam to clay in texture. The C horizon ranges 
from grayish brown to very pale brown and yellowish 
brown and has from a few films and threads to about 10 
percent calcium carbonate. 

Volente clay loam, 0 to I percent slopes (VoA).
This nearly level soil is in valleys, mainly in long, nar
row areas that are parallel and adjacent to small 
drains, which originate in the nearby limestone hills. 
Soil areas range from about 10 to 200 acres in size but 
are commonly less than 100 acres. 

This soil has the profile described as representative 
of the Volente series. 

Included with this soil in mapping are areas of Vol
ente clay loam that have slopes of 1 to 3 percent and 
small areas of Frio, Knippa, Montell, Pratley, and 
Uvalde soils. 

Runoff is slow on this Volente clay loam, and the 
hazard of erosion is slight. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. A well-designed irrigation system and 
proper water management are needed if the soil is ir
rigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, kleingrass, medio blue
stem and gordo bluestem. Among the management 
need~ of good pastures are proper fertilization, weed 
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control, and controlled grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally important. 
Capability unit IIc-1, dry land, and I-2, irrigated; pas
ture and hay land group 7C; Deep Upland range site. 

Volente clay loam, I to 3 percent slopes (VoB).
This gently sloping soil is in valleys, mainly in long 
and narrow areas that are parallel and adjacent to 
small drains, which originate in the nearby limestone 
hills. Most areas are less than 40 acres in size, but 
they range from about 5 to 75 acres. 

In a representative profile of this soil, the surface 
layer is about 7 inches of brown clay loam. The next 
layer is about 19 inches thick and is dark grayish
brown firm clay loam. The next lower layer is dark
brown firm clay about 20 inches thick. Below this is 
brown firm clay that reaches to a depth of 60 inches 
and has a few strongly cemented lime concretions. 

Included with this soil in mapping are small areas 
of Volente clay loam that have slopes less than 1 per
cent and some that have slopes of 3 to 5 percent. 
Knippa, Pratley, and Uvalde soils are also included in 
mapping. 

Runoff is medium on this Volente clay loam, and the 
hazard of erosion is moderate. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnishes sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are improved bermudagrass, kleingrass, medio blue
stem, and gordo bluestem. Among the management 
needs of good pastures are proper fertilization, weed 
control, and controlled grazing. In hayfields, fertiliza
tion, weed control, and cutting hay at the recom
mended height and growth stage are equally impor
tant. Capability unit Ile-1, dryland, and Ile-2, 
irrigated; pasture and hay land group 7C; Deep Upland 
range site. 

Webb Series 
The Webb series consists of nearly level to gently 

sloping, deep, noncalcareous soils on uplands. These 
soils formed in sandy clay and sandy clay loam. 

In a representative profile, the surface layer is 
brown fine sandy loam about 9 inches thick. •rhe next 
layer is reddish-brown slightly acid sandy clay loam in 
the upper 5 inches; the lower 32 inches is very firm 
sandy clay that is reddish brown in the upper part 
and yellowish red in the lower part. The underlying 
material is reddish-yellow sandy clay loam that reaches 
to a depth of 60 inches and is about 5 to 10 percent 
strongly cemented concretions of lime and a few sand
stone fragments. 

Webb soils are well drained. Permeability is moder
ately slow, and runoff is slow to medium. The available 
water capacity is high. 

These soils are used as range and wildlife habitat, 
but they are suited to cultivation. Inadequate moisture 

is a limiting factor under dryland farming. If the soil 
is irrigated and properly managed, many kinds of 
crops can be grown. 

Representative profile of Webb fine sandy loam, 0 to 
1 percent slopes, 1.4 miles south of the courthouse in 
Uvalde, Tex., on Farm Road 117, then 13.9 miles 
southeast on Farm Road 140 to Kincaid Ranch Gate 
No. 1, then 1 mile north on private ranch road to cor
ral, then 1.75 miles northwest to windmill, then 0.75 
mile east ·along fence line and 100 feet north, in range. 

A1-0 to 9 inches, brown (7.5YR 4/ 4) fine sandy loam, 
dark brown (7.5YR 3/4) moist; weak, fine, sub
gular blocky structure; hard, very friable; few 
fine roots and old root channels; one-fourth inch 
crust on surface that is brown (7.5YR 5/4); me
dium acid; clear, smooth boundary. 

B1t--9 to 14 inches, reddish-brown (5YR 4/ 3) sandy clay 
loam, dark reddish brown (5YR 3/ 3) moist; weak. 
fine and medium, subangular blocky structure; 
very hard, friable; few fine roots and old root 
channels; common fine pores; few thin clay films; 
slightly acid; clear, wavy boundary. 

B21t--14 to 28 inches, reddish-brown (5YR 4/4) sandy 
clay, dark reddish brown (5YR 3/ 4) moist; moder
ate, fine and medium, blocky structure; very hard, 
very firm; few fine roots and old root channels· 
few thin clay films; few dark stains on some ped 
surfaces; slightly acid; gradual, wavy boundary. 

B22t--28 to 46 inches, yellowish-red (5YR 5/ 6) sandy clay, 
yellowish red (5YR 4/6) moist; moderate, fine and 
medium, blocky structure; very hard, very firm ; 
few fine roots and old root channels; few thin clay 
films; few dark stains on some ped surfaces ; 
slightly acid; gradual, smooth boundary. 

Cca-46 to 60 inches, reddish-yellow (5YR 6/6) sandy clay 
loam, yellowish red (5YR 5/ 6) moist ; massive; 
hard, friable; an estimated 5 to 10 percent, by vol
ume, strongly cemented calcium carbonate concre
tions; few ferro-manganese concretions; few sand
stone fragments; calcareous; moderately alkaline. 

The solum ranges from 36 to 60 inches in thickness. The 
A horizon ranges from 7 to 18 inches in thickness and is 
brown or reddish brown in color. The Bt horizon ranges 
from slightly acid through mildly alkaline in reaction. The 
Blt horizon ranges from 4 to 7 inches in thickness and is 
brown or reddish brown in color. This Blt horizon is not in 
some profiles. The B2t horizon is red, yellowish red, or r ed
dish brown. A B3t horizon that has a few mottles or a few 
sandstone fragments is in some profiles. The C horizon 
ranges from red through yellowish brown and is sandy 
clay loam or stratified beds of weakly consolidated sand
stone and sandy clay. 

Part of the Webb fine sandy loam, 1 to 3 percent slopes, 
is outside the range of the series in that it has a thinner 
solum than the 40-inch limit for the series. This difference 
does not alter its use and management. 

Webb fine sandy loam, 0 to I percent slopes (W eA).
This nearly level soil is in subrounded to irregular 
areas that range from about 15 to 50 acres in size. 

This soil has the profile described as representative 
of the Webb series. 

Included with this soil in mapping are a few areas 
of Webb fine sandy loam that have slopes of 1 to 3 
percent and a few areas of a soil that is similar to 
Webb except that it has sandstone or caliche within 40 
inches of the surface. Small areas of Duval and Zavco 
soils are also included in mapping. 

Runoff is slow on this Webb fine sandy loam, and 
the hazard of erosion is slight. A good cropping sys
tem for cultivated areas utilizes crops that protect the 
soil during the growing season and furnishes suffi-
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cient residue to protect the soil between crops. A 
well-designed irrigation system and proper water 
management are needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are blue panicum and Kleberg bluestem. Among the 
management needs of good pastures are proper fertili
zation, weed control, and controlled grazing. In hay
fields, fertilization, weed control, and cutting hay at 
the recommended height and growth stage are equally 
important. Capability unit IIIc-3, dryland, and I--3, 
irrigated; pasture and hay land group SA; Tight Sandy 
Loam range site. 

Webb fine sandy loam, I to 3 percent slopes (WeB) .
This gently sloping soil is in subrounded to irregu
lar areas that range from about 20 to 150 acres in 
size. 

In a representative profile of this soil, the surface 
layer is brown fine sandy loam about 10 inches thick. 
The next layer is about 27 inches thick and is red
dish-brown firm sandy clay loam in the upper 5 
inches. In the lower 22 inches, it is very firm sandy 
clay that is yellowish red in the upper part and red
dish brown in the lower part. The underlying material 
is yellowish-brown weakly consolidated sandstone. 

Included with this soil in mapping are a few areas 
of Webb fine sandy loam that have slopes less than 1 
percent, a few eroded spots, and small areas of Duval, 
Hindes, Randado, and Zavco soils. 

Runoff is medium on this Webb fine sandy loam, 
and the hazard of erosion is moderate. 

A good cropping system for cultivated areas utilizes 
crops that protect the soil during the growing season 
and furnish sufficient residue to protect the soil be
tween crops. Terraces and contour farming help to 
control erosion and conserve moisture. A well-designed 
irrigation system and proper water management are 
needed if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are blue panicum and Kleberg bluestem. Among the 
management needs of good pasture are proper fertili
zation, weed control, and controlled grazing. In hay
fields, fertilization, weed control, and cutting hay at 
the recommended height and growth stage are equally 
important. Capability unit IIIe--8, dryland, and lie-S, 
irrigated; pasture and hay land group SA; Tight Sandy 
Loam range site. 

Y ologo Series 

The Y ologo series consists of shallow to very shal
low, undulating soils. These neutral soils formed in 
gravelly loamy sediments. 

In a representative profile, the surface layer is 
about 5 inches of reddish-brown, neutral gravelly 
loam that is about 20 percent rounded chert pebbles. 
The next layer is about 7 inches of firm very gravelly 
clay loam that is reddish brown, mildly alkaline, and 
about 75 percent rounded chert pebbles. The underly
ing m0terial is whitish caliche that reaches to a depth 
of 60 inches and is indurated in the upper 2 inches 
and softer below. 

Yologo soils are well drained. Permeability is mod
erate above the indurated caliche and slow in the in-

durated caliche. Runoff is medium, and the available 
water capacity is low. 

These soils are used as range and wildlife habitat. 
They are mapped only in an undifferentiated unit with 
the Hindes soils. 

Representative profile of Y ologo gravelly loam, in 
an area of Hindes and Yologo soils, undulating, about 
15 miles south of Sabinal, Tex., by Farm Road 1S7, 
then 0.5 mile east on a private road across Sabinal 
River to old ranch headquarters on Woodley Ranch, 
then 2.4 miles northeast along small private ranch 
road and 75 feet south, in range. This site is 0.3 mile 
east of a windmill and 0.25 mile west of a stock pond. 

A1-0 to 5 inches, reddish-brown (5YR 4/3) gravelly loam, 
dark reddish brown (5YR 3/2) moist; weak, fine, 
subangular blocky structure; hard, friable; many 
fine roots ; few fine pores and old root channels; 
an estimated 20 percent, by volume, water-rounded 
chert pebbles; neutral; clear, smooth boundary. 

B2t-5 to 12 inches, reddish-brown (5YR 4/3) very grav
elly clay loam, dark reddish brown (5YR 3/3) 
moist; moderate, fine, blocky structure; very hard, 
firm; many fine roots, few fine pores and old root 
channels; few thin clay films on peds and on 
coarse fragments; an estimated 75 percent, by vol
ume, water-rounded chert pebbles and cobbles that 
are mainly less than 3 inches in diameter; mildly 
alkaline; abrupt, wavy boundary. 

IIC1cam-12 to 14 inches, indurated whitish caliche plates; 
in upper part laminar layers are lAG to %. inch 
thick; an estimated 10 percent of soil material be
tween the pia tes; calcareous; moderately alkaline; 
abrupt, wavy boundary. 

IIC2ca-14 to 60 inches, whitish caliche of about clay loam 
texture; massive; hard, friable; about 2 percent 
soil material, similar to soil in B2t horizon, as 
lenses and pockets; calcareous; moderately alkaline. 

The solum ranges from 8 to 19 inches in thickness and 
corresponds to the depth to indurated caliche. The solum 
ranges from slightly acid to mildly alkaline in reaction. 
The A horizon ranges from 2 to 14 inches in thickness, 
from dark grayish brown to brown or reddish brown in 
color, and exclusive of coarse fragments, is loam or sandy 
clay loam in texture. The A horizon ranges from 20 to 75 
percent coarse fragments. 

The B2t horizon ranges from 5 to 12 inches in thickness, 
is dark brown or reddish brown, and ranges from clay 
loam to sandy clay loam. This horizon ranges from 35 to 
80 percent coarse fragments. The IIC1cam horizon ranges 
from a one-fourth inch, strongly cemented and laminar, 
caliche layer over slightly hardened caliche to layers 6 
inches thick that are strongly cemented and laminar 
throughout. The IIC2ca horizon is weakly cemented to soft 
caliche and in places contains chert pebbles. 

Zapata Series 
The Zapata series consists of gently sloping to slop

ing, very shallow, calcareous soils on uplands. These 
soils formed over thick beds of caliche. 

In a representative profile, the surface layer is 
about 5 inches of light brownish-gray friable loam 
that contains many fine caliche fragments. The under
lying material is white caliche that is indurated in the 
upper 4 inches and weakly cemented below. 

Zapata soils are well drained. Permeability is mod
erate, and runoff is medium. The available water ca
pacity is low. These soils are used as range and 
wildlife habitat, and caliche is mined on some of them. 

Representative profile of Zapata loam, in an area of 
Zapata soils, 1.25 miles south by southwest of Cline, 
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Tex., by a county road, then past the end of the road, 
in range. 

A1-0 to 5 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak, fine, 
subangular blocky and granular structure; hard, 
friable; few fine roots and old root channels; one
fourth inch crust on surface that has platy struc
ture; many fine indurated caliche fragments 1 to 3 
millimeters in diameter, few indurated caliche 
fragments up to 6 inches in diameter; calcareous; 
moderately alkaline; abrupt, wavy boundary. 

C1cam- 5 to 9 inches, white (10YR 8/ 2) caliche; indurated, 
fractured; small amount of light brownish-gray 
loam in fractures; calcareous; moderately alka
line; clear, wavy boundary. 

C2-9 to 30 inches, white (10YR 8/ 2) caliche; weakly ce
mented; brittle; calcareous; moderately alkaline. 

The solum ranges from 3 to about 10 inches in thickness 
and contains from a few to 25 percent coarse fragments of 
angular caliche that are 1 to 8 inches long and chert 
gravel. The A horizon is grayish brown, light brownish 
gray, brown, or pale brown. This horizon is loam or clay 
loam and ranges from 40 to 70 percent calcium carbonate. 
The Ccam horizon ranges from indurated to strongly ce
mented, and it does not have soil fines in some profiles. 

Zapata soils (Za).- The soils in this mapping unit 
are in subrounded to irregular areas that range from 
about 20 to 400 acres in size. Slopes are mainly 2 to 5 
percent but range from 1 to 8 percent. This mapping 
unit is about 67 percent Zapata soils and about 33 per
cent of a soil that is similar to Zapata soil except it is 
10 to 20 inches deep over caliche. This similar soil is 
not in all mapped areas. 

Included in this mapping unit are small areas of 
Ector, Olmos, Uvalde, and Valco soils. 

The hazard of erosion is moderate on this mapping 
unit, and erosion is active. Capability unit Vlls-5, 
dryland; Shallow Ridge range site. 

Zavco Series 

The Zavco series consists of nearly level to gently 
sloping noncalcareous soils on uplands. These soils 
formed in sandy clay and sandy clay loam. 

In a representative profile, the surface layer is 
brown sandy clay loam that is mildly alkaline, friable, 
and abont 9 inches thick. The next laver is about 33 
inches thick. It is reddish-brown, mildly alkaline, fri
able sandy clay loam in the upper 8 inches; reddish
brown, mildly alkaline. firm sandy clay in the middle 
11 inches; and yellowish-red, moderately alkaline, firm 
sandy clay in the lower 14 inches. The underlying ma
terial, about 12 inches thick, is reddish-yellow sandy 
clay loain that is about 20 percent sandstone frag
ments and about 5 percent strongly cemented concre
tions and soft masses of lime. Below a depth of 54 
inches is weakly consolidated sandstone. 

Zavco soils are well drained. Permeability is moder
ately slow, and runoff is slow to medium. The available 
water capacity is high. 

These soils are used as range and wildlife habitat, 
but they are suited to cultivation. Inadequate moisture 
is a limiting factor under dryland farming. If the soils 
are irrigated and properly managed, many kinds of 
crops can be grown. 

Representative profile of Zavco sandy clay loam, 1 
to 3 percent slopes, 1.4 miles south of the courthouse 

in Uvalde, Tex., on Farm Road 117, then 9.9 miles 
southeast on Farm Road 140 to Kincaid Ranch Gate 
No. 13, then 3,000 feet northwest on private ranch 
road and 100 feet west, in range. 

A1-0 to 9 inches, brown (7.5YR 4/2) sandy clay loam, 
dark brown (7.5YR 3/2) moist; weak, fine and me
dium, subangular blocky structure; hard, friable; 
many fine roots; few fine pores and old root chan
nels; few worm casts; one-fourth inch crust on 
surface that is slightly lighter in color; mildly al
kaline; clear, smooth boundary. 

Blt-9 to 17 inches, reddish-brown (5YR 4/3) sandy clay 
loam, dark reddish brown (5YR 3/ 3) moist; mod
erate, fine and medium, subangular blocky struc
ture; hard, friable; many fine roots, many fine 
pores, and old root channels; few thin clay films ; 
few worm casts; mildly alkaline; gradual, smooth 
boundary. 

B2t-17 to 28 inches, reddish-brown (5YR 4/4) sandy clay, 
da1·k reddish brown (5YR 3/4) moist; moderate, 
medium, subangular and blocky structure parting 
to moderate, fine, blocky; vary hard, firm; few 
fine roots, few fine pores and old root channels; 
common thin clay films; few worm casts; few 
flecks of calcium carbonate in lower part; mildly 
alkaline; clear, wavy boundary. 

B3t-28 to 42 inches, yellowish-red (5YR 5/6) sandy clay, 
yellowish red (5YR 4/6) moist; weak, fine and me
dium, subangular blocky and blocky structure; 
very hard, firm; few fine roots; few strongly ce
mented concretions of calcium carbonate 1 to 3 
millimeters in diameter; few threads of segregated 
calcium carbonate; few chert fragments that have 
calcium carbonate coatings; calcareous; moder
ately alkaline; gradual, wavy boundary. 

Cca-42 to 54 inches, reddish-yellow (5YR 6/6) sandy clay 
loam, yellowish red (5YR 5/6) moist; massive; 
hard, friable; an estimated 20 percent, by volume, 
soft and hard yellowish-brown sandstone frag
ments that have patchy coatings of calcium car
bonate; an estimated 5 percent, by volume, 
strongly cemented concretions and soft masses of 
calcium carbonate; calcareous; moderately alka
line; abrupt, wavy boundary. 

R-54 to 55 inches, weakly consolidated sandstone; thin 
coating of calcium carbonate on upper surface; 
calcareous; moderately alkaline. 

The solum ranges from 40 to 60 inches in thickness. Be
tween depths of 10 to 28 inches is secondary lime. The 
dark surface ranges from 10 to 20 inches in thickness and 
usually includes the upper part of the Bt horizon. 

The A horizon ranges from 8 to 16 inches in thickness, 
from brown, dark brown, or reddish brown to grayish 
brown or dark grayish brown in color, and from slightly 
acid to mildly alkaline in r eaction. 

The Blt horizon ranges from 6 to 11 inches in thickness, 
is reddish brown or brown in color, is sandy clay loam or 
sandy clay in texture, and ranges from slightly acid to 
mildly alkaline in reaction. The B2t horizon ranges from 6 
to 22 inches in thickness, is reddish brown or brown in 
color, ranges from sandy clay to clay in texture, and 
ranges from mildly alkaline to moderately alkaline in reac
tion. The B3t horizon is absent in some profiles. Where 
present, the B3t horizon ranges from mildly alkaline to 
moderately alkaline in reaction. 

A Cca horizon is in most profiles and is as much as 10 per
cent visible carbonates as soft masses or concretions. The 
R layer ranges from weakly consolidated sandstone that 
has a calcium carbonate coating on the upper surface to a 
mixture of sandstone and calcium carbonate in about equal 
parts. 

Zavco sandy clay loam, 0 to I percent slopes (ZcA).
This nearly level soil is mainly in subrounded to ir
regular areas but also is in narrow areas along and in 
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association with small drains. Soil areas range from 
about 10 acres to as much as 200 acres in size. 

In a representative profile of this soil, the surface 
layer is brown friable sandy clay loam about 16 inches 
thick. The next layer is about 10 inches of reddish
brown firm sandy clay. Below this is about 22 inches 
of brown firm sandy clay that has a few small concre
tions of lime in the lower part. The underlying mate
rial is reddish-yellow sandy clay loam that reaches to 
a depth of 60 inches and is about 5 percent soft masses 
of lime. 

Included with this soil in mapping are a few areas 
of Zavco sandy clay loam that have slopes of 1 to 3 
percent and a few areas of a similar soil except that it 
has sandstone or caliche within 40 inches of the sur
face. Small areas of Caid, Duval, Hindes, and Webb 
soils also are included in mapping. 

Runoff is slow on this Zavco sandy clay loam, and 
the hazard of erosion is slight. A good cropping sys
tem for cultivated areas utilizes crops that protect the 
soil during the growing season and furnishes sufficient 
residue to protect the soil between crops. A well-de
signed irrigation system and proper water manage
ment are needed if the soil is irrigated. 

The main adapted plants for pasture and hay are 
blue panicum, Kleberg bluestem, and buffelgrass. 
Among the managment needs of good pastures are 
proper fertilization, weed control, and controlled graz
ing. In hayfields, fertilization, weed control, and cut
ting hay at the recommended height and growth stage 
are equally important. Capability unit IIIc-2, dryland, 
and I-2, irrigated; pasture and hay land group 7C; 
Clay Loam range site. 

Zavco sandy clay loam, l to 3 percent slopes (_lcB) .
This gently sloping soil is in subrounded to lrreg!-1-
lar areas that range from about 15 to 200 acres 1n 
size. Slopes are mainly 1 to 2 percent. 

This soil has the profile described as representative 
of the Zavco series. 

Included with this soil in mapping are a few areas 
that have slopes of less than 1 percent and a few areas 
of a similar soil except that it has sandstone or calic?e 
within 40 inches of the surface. Small areas of Ca1d, 
Duval Hindes and Webb soils also are included in 

' ' mapping. 
Runoff is medium on this Zavco sandy clay loam, 

and the hazard of erosion is moderate. A good crop
ping system for cultivated areas utilizes crops that 
protect the soil during the growing season and fur
nishes sufficient residue to protect the soil between 
crops. Terraces and contour farming help to control 
erosion and conserve moisture. A well-designed irriga
tion system and proper water management are needed 
if the soil is irrigated. 

The main adapted plants used for pasture and hay 
are blue panicum, Kleberg bluestem, and buffelgrass. 
Among the management needs of good pastures are 
proper fertilization weed control, and controlled graz
ing. In hayfields f~rtilization, weed control, and cut
ting hay at the r~commended height and growth stage 
are equally important. Capability unit IIIe-2, dryland, 
and Ile-2, irrigated; pasture and hayland group 7C; 
Clay Loam range site. 

Use and Management of the Soils 

In this section the uses of soils, the basis for judging 
the fitness of a soil for a particular use, and placement 
of the soils into groupings according to their fitness 
for a particular use are discussed. 

The soils of Uvalde County are used mainly for 
dryland and irrigated crops, pasture and hay, and as 
range and wildlife habitat. The first subsection exam
ines soils as a medium for growth of dryland and irri
gated crops, the management practices required, and 
crop yields to be expected. Use of soils for pasture and 
hay are then discussed, followed by a discussion of im
proved and native range. The soils are then examined 
as a major factor in determining wildlife habitat. 

The fifth subsection discusses a more intensified use 
of the soils-for engineering purposes, as a building 
material, or as a foundation material for structures. 

The interpretations in these subsections are based 
on the detailed soil profiles, test results, and observa
tions by many people who work with the soils in scien
tific, technical, and land use capacities. Much of the 
information is in tabular form for ease of reference. 
Many additional interpretations can be made from the 
basic information in this survey. 

Use of the Soils for Crops, Pasture, and Hay 8 

In Uvalde County, crops, pasture, and hay are 
grown on about 130,000 acres. Dryland crops are 
grown on about 94,000 acres, irrigated crops on 30,000 
acres, dryland pasture and hay on 320 acres, and ir
rigated pasture and hay on 2,800 acres. The trend in 
the past 10 years has been toward a slight decrease in 
dryland crops and a slight increase in irrigated crops. 
The major dryland crops are grain sorghum, forage 
sorghum, and small grain. The major irrigated crops 
are grain sorghum, cotton, corn, and many kinds of 
truck crops. The major dryland pasture and hay 
grasses are blue panicum, buffelgrass, King Ranch 
bluestem, kleingrass, and medio bluestem. The major 
irrigated pasture and hay grass is improved bermuda
grass. 

Management of the soils for dryland crops 

The conservation of moisture is the major objective 
of the management of soils in Uvalde County because 
rainfall is limited and evaporation and transpiration 
of moisture are high. Maintenance of fertility and ero
sion control are also important. Farming practices 
that help to efficiently utilize the rainfall and protect 
the land from erosion can increase the growth rate of 
the major dryland crops, which are grain sorghum, 
forage sorghum, and small grain. . 

Conservation cropping systems, crop res1due man
agement minimum tillage, and proper use of fertilizer 
are needed on all cultivated soils. On many of the 
nearly level soils, contour farming, alone or in con
junction with terracing, helps to co_nt~ol runoff by 
holding the rainfall on the land until 1t can be ab
sorbed by the soil. In some of the steeper areas, con-

s GERALD M. DARBY, field speci!llist i? agr?nomy, Soil Conser
vation Service, assisted in preparmg this sectwn. 
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tour farming, field terracing, diversion terracing, and 
grassed waterways are needed to control erosion and 
conserve water. 

The crops that are normally grown in Uvalde 
County are easily adapted to a conservation cropping 
system. Where soil conditions are favorable, the crops 
produce enough residue to maintain soil tilth, if the 
residue is kept on or near the surface. 

Crop residue that is left on the surface protects the 
soil against packing rains, reduces crusting, increases 
the intake of water, decreases runoff and erosion, and 
reduces evaporation of moisture. In addition, it im
proves the tilth of the surface layer and reduces pack
ing caused by farm machinery. 

Tillage should be sufficient to prepare a good 
seedbed and control weeds but not enough either to 
damage the structure of the soil, especially when wet, 
or to encourage formation of a plowpan. Poor struc
ture limits intake of water and reduces the air space 
in the soil. A plowpan restricts root growth. Poor soil 
structure and plowpans slow the penetration of water 
and consequently cause an increase in runoff and ero
sion. 

Although Uvalde County soils normally respond to 
fertilizers, the response may not be economical in dry 
years. A rule-of-thumb is to apply fertilizer during the 
growing season when the top 2 feet of soil has all the 
moisture it will hold against the pull of gravity (field 
capacity) and when the surface is dry enough for til
lage. For small grain, the fertilizer can be applied 
from planting time through February and for grain 
sorghum, from February through April 30. Forage 
sorghum responds through September 15. 

The best guide to follow for fertilizing is a chemical 
analysis of the soil plus an estimation of the nutrient 
requirements of the crop to be grown. Normally some 
general rules apply, however. The soils need nitrogen 
and phosphorous, but potassium is adequate. Nitrogen 
and phosphorus are needed in a ratio of about 1 to 1 
for oat grain and maize production, a ratio of about 2 
to 1 for oat grazing, and a ratio of 3 to 1 for forage 
sorghum. An annual soil test will detect buildup or 
depletion of required nutrients for each crop. 

Terraces designed to reduce runoff can be used in 
conjunction with contour farming to conserve mois
ture, to help control erosion, or to divert water from 
cultivated areas or other areas tha:t need protection. 
Parallel terraces permit farming on the approximate 
contour without the inconvenience of having short 
rows between terraces. This increases the efficiency of 
large equipment. Contour farming should be used with 
terraces where the slope gradient is 1 percent or more. 
Contour farming alone can be used effectively on 
nearly level fields where terraces are not needed. 

Grassed waterways are needed with some terrace 
systems to carry outside water across fields. These 
should be built according to engineering specifications. 
In most cases, they need to be planted to a perennial 
grass. Depending upon the soil, Coastal bermudagrass 
or King Ranch bluestem are the more suitable grasses. 
Once the grass is established, it can be grazed or har
vested for hay or seed. 

Management of the soils for irrigated crops 

An approximate total of 30,000 cultivated acres in 
Uvalde County is irrigated with water pumped pri
marily from the Edwards Limestone formation or the 
Leona Gravel formation . Large areas of nearly level 
soils are suited to farming with water applied by sur
face gravity flow. 

The major irrigated crops are vegetables, cotton, 
corn, and grain sorghum. The main vegetables are 
cabbage, carrots, and onions. Improved bermudagrass 
and small grain for grazing also are irrigated. Ferti
lizing, management of crop residues, and weed and in
sect control are important to a successful cropping 
system. 

The controlled application of water is essential. A 
carefully engineered irrigation system is needed so 
that the water is applied evenly and efficiently. Earth
moving equipment is used in some places to level or 
grade the fields so that water can be evenly applied. 

Capability grouping 

Some readers, particularly those who farm on a 
large scale, may find it practical to use and manage 
alike some of the different kinds of soil on their farm. 
These readers can make good use of the capability 
classification system, a grouping that shows, in a gen
eral way, the suitability of soils for most kinds of 
farming. 

The grouping is based on permanent limitations of 
soils when used for field crops, the risk of damage 
when they are so used, and the way they respond t o 
treatment. The grouping does not take into account 
major and generally expensive landforming that 
would change slope, depth, or other characteristics of 
the soils; does not take into consideration possible but 
unlikely major reclamation projects; and does not 
apply to horticultural crops or other crops that re
quire special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suita
bility and limitations for range or engineering. 

In the capability system, the kinds of soils are 
grouped at three levels: the class, the subclass, and 
the unit. The broadest grouping, the capability class, 
is designated by Roman numerals I to VIII. In class I 
are the soils that have the fewest limitations, the wid
est range of use, and the least risk of damage when 
they are used. The soils in the other classes have pro
gressively greater natural limitations. In class VIII 
are soils and landforms so rough, shallow, or other
wise limited that they do not produce worthwhile 
yields of crops, forage, or wood products. 

The subclass indicates major kinds of limitations 
within the classes. Within most of the classes there 
can be as many as four subclasses. The subclasses are 
indicated by adding a small letter, e, w, s, or c, to the 
class numeral, for example, lie. The letter "e" shows 
that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; "w" means 
that water in or on the soil interferes with plant 
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growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage); "s" shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and "c" indicates that the chief 
limitation is climate that is to0 dry. 

Class I has no subclasses because the soils of this 
class have few or no limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
c because the soils in it are subject to little or no ero
sion. This class has other limitations, however, that 
restrict its use largely to pasture, range, or wildlife. 

Subclasses are further divided into groups called ca
pability units. These are groups of soils that are so 
much alike that they are suited to the same crops and 
pasture plants, they require about the same mange
ment, and they have generally similar productivity 
and other response to management. Capability units 
are generally identified by numbers assigned locally, 
for example, Ile-1 or IIIc-2. 

Thus, in one symbol, the Roman numeral designates 
the capability class, or degree of limitation; the small 
letter indicates the subclass, or kind of limitation, as 
defined in the foregoing paragraph; and the Arabic 
numeral specifically identifies the capability unit 
within each subclass. 

In Uvalde County, the soils are grouped according 
to both irrigated and dryland uses. Thus, Conalb loam 
is classified I-1 where irrigated and IIIc-1 where 
dryfarmed. 

The eight classes in the capability system and. the 
subclasses and units in Uvalde County are descnbed 
in the list that follows. The unit designation for each 
soil is given in the Guide to Mapping Units. 

CLASSIFICATION OF IRRIGATED CAPABILITY UNITS 

Class I. Soils have few limitations that restrict their 
use. (No subclasses in Class I soils.) 

Unit I-1. Deep, nearly level to gently slop
ing moderately and moderately slowly 
per~eable loams and silty clay loams of 
the bottom lands. 

Unit I-2. Deep, nearly level, moderately 
and moderately slowly permeable sandy 
clay loams, clay loams, and silty clay loams 
of the uplands. 

Unit I-3. Deep, nearly level, moderately 
slowly permeable fine sandy loams of the 
uplands. Webb fine sandy loam! 0 t? 1 per
cent slopes, is the only soil in this umt. 

Class II. Soils have moderate limitations that reduce 
the choice of plants or that require moderate conser-
vation practices. . . 

Subclass lie. Soils subject to moderate eroswn If 
they are not protected. 

Unit IIe-1. Deep, gently sloping, moder
ately permeable loams of the uplands. Ate? 
loam, 1 to 3 percent slopes, is the only soil 
in this unit. 

Unit IIe-2. Deep to moderately deep, mod
erately permeable to moderately slowly 
permeable clays, silty clay loams, clay 
loams, and sandy clay loams of the up
lands. 

Unit Ile-3. Deep, gently sloping, slowly 
permeable clay loams of the uplands. The 
Dant part of Dant and Uvalde soils, 1 to 3 
percent slopes, is the only soil in this unit. 

Unit Ile-4. Deep, gently sloping, moder
ately permeable fine sandy loams of the up
lands. Duval fine sandy loam, 1 to 3 per
cent slopes, is the only soil in this unit. 

Unit Ile-5. Deep, gently sloping, moderately 
slowly permeable silty clay loams of the 
bottom lands. Frio silty clay loam, 1 to 3 
percent slopes, is the only soil in the unit. 

Unit IIe-6. Shallow, gently sloping, mod
erately permeable fine sandy loams of the 
uplands. Randado fine sandy loam, 1 to 3 
percent slopes, is the only soil in this unit. 

Unit IIe-7. Deep, gently sloping, moderately 
permeable clay loams of the uplands. Sa
benyo clay loam, 1 to 5 percent slopes, is 
the only soil in this unit. 

Unit IIe-8. Deep, gently sloping, moder
ately slowly permeable fine sandy loams of 
the uplands. Webb fine sandy loam, 1 to 3 
percent slopes, is the only soil in this unit. 

Subclass Us. Soils have moderate limitations be
cause of soil conditions. 

Unit IIs-1. Deep, nearly level, moderately 
permeable loams that are very high in lime 
on the uplands. Atco loam, 0 to 1 percent 
slopes, is the only soil in this unit. 

Unit IIs-2. Deep, nearly level, slowly and 
moderately slowly permeable clay loams 
and clays of the uplands. 

Unit IIs-3. Deep to moderately deep, 
nearly level, very slowly permeable clays of 
the uplands. 

Class III. Soils have severe limitations that red';lce 
the choice of plants, require special conservation 
practices, or both. 

Subclass IIIe. Soils are subject to severe erosion 
if they are not protected. 

Unit IIIe-1. Shallow, nearly level to gently 
sloping, moderately to moderately slowly 
permeable clays and clay loams of the up
lands. 

Unit IIIe-2. Deep to moderately deep, 
nearly level to gently sloping, very slowly 
permeable clays of the uplands. 

Subclass Ills. Soils have severe limitations be
cause of soil conditions. 

Unit IIIs-1. Deep, nearly level to gently 
sloping moderately rapidly permeable fine 
sands bf the uplands. Comitas fine sand, 
sandy subsoil variant, is the only soil in 
this unit. 

Class IV. Soils have very seve~e limitations that re
duce the choice of plants, reqmre very careful man
agement, or both. 

Subclass IVw. Soils have very severe limitations 
because of excess water. 

Unit IVw-1. Deep, nearly level, very slowly 
permeable clays that receive extra water in 
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depressions and drains. Mercedes clay is 
the only soil in this unit. 

Class V. Soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 
use largely to pasture, range, or wildlife habitat. 

Subclass Vw. Soils have limitations because of ex
cess water. 

Unit Vw-1. Deep, nearly level, moderately 
slowly permeable silty clay loams that are 
frequently flooded on bottom lands. Frio 
silty clay loam, frequently flooded, is the 
only soil in this unit. 

Class VI. Soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range or wildlife hab
itat. There are no Class VI irrigated soils in Uvalde 
County. 

Class VII. Soils have very severe limitations that 
make them unsuited to cultivation and that restrict 
their use largely to pasture or range or wildlife hab
itat. There are no Class VII irrigated soils in 
Uvalde County. 

Class VIII. Soils and landforms that have limitations 
that preclude their use for commercial plants and 
restrict their use to recreation, wildlife, or wat~r 
supply, or to esthetic purposes. There are no Class 
VIII irrigated soils in Uvalde County. 

CLASSIFICATION OF DRYLAND CAPABILITY UNITS 

Class I. Soils have few limitations that restrict their 
use. (No Class I dryland soils in Uvalde County.) 

Class II. Soils have moderate limitations that reduce 
the choice of plants or that require moderate conser
vation practices. 

Subclass lie. Soils subject to moderate erosion if 
they are not protected. 

Unit Ile-1. Deep, gently sloping, moder
ately and moderately slowly permeable clay 
loams of the uplands. 

Unit Ile-2. Deep, gently sloping, moder
ately slowly permeable silty clay loams of 
the bottom lands. Frio silty clay loam, 1 to 
3 percent slopes, is the only soil in this 
unit. 

Unit Ile-3. Deep, nearly level and gently 
sloping, moderately slowly permeable clays 
of the uplands. 

Subclass lis. Soils have moderate limitations be
cause of soil conditions. 

Unit Ils-1. Deep, nearly level, moderately 
slowly permeable clays of the uplands. 
Knippa clay, 0 to 1 percent slopes, is the 
only soil in this unit. 

Subclass lie. Soils have moderate limitations be
cause of dry climate. 

Unit Ilc-1. Deep, nearly level, moderately 
to moderately slowly permeable clay loams 
of the uplands. 

Unit Ilc-2. Deep, nearly level, moderately 
slowly permeable silty clay loams of the 
bottom lands. Frio silty clay loam, 0 to 1 
percent slopes, is the only soil in this unit. 

Unit Ilc-3. Deep, nearly level, moderately 
permeable sandy clay loams of the uplands. 
Ramadero sandy clay loam is the only soil 
in this unit. 

Class III. Soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Subclass IIIe. Soils subject to high erosion if they 
are not protected. 

Unit IIIe-1. Deep, gently sloping, moder
ately permeable loams that are very high 
in lime, on uplands. Atco loam, 1 to 3 per
cent slopes, is the only soil in this unit. 

Unit IIIe-2. Deep, gently sloping, moder
ately permeable to moderately slowly 
permeable silty clay loams and sandy clay 
loams of the uplands. 

Unit IIIe-3. Deep, nearly level to gently 
sloping, moderately rapidly permeable fine 
sands of the uplands. Comitas fine sand, 
sandy subsoil variant, is the only soil in 
this unit. 

Unit IIIe-4. Deep, gently sloping, slowly 
permeable clay loams of the uplands. The 
Dant portion of Dant and Uvalde soils, 1 
to 3 percent slopes, is the only soil in this 
unit. 

Unit IIIe-5. Deep, gently sloping, moder
ately permeable fine sandy loams of the up
lands. Duval fine sandy loam, 1 to 3 per
cent slopes, is the only soil in this unit. 

Unit IIIe-6. Shallow, nearly level to gently 
sloping, moderately slowly permeable clays 
of the uplands. Kavett clay, 0 to 3 percent 
slopes, is the only soil in this unit. 

Unit IIIe-7. Moderately deep, nearly level 
to gently sloping, very slowly permeable 
clays of the uplands. Topia clay, 0 to 3 per
cent slopes, is the only soil in this unit. 

Unit IIIe-8. Deep, gently sloping, moder
ately slowly permeable fine sandy loams of 
the uplands. Webb fine sandy loam, 1 to 3 
percent slopes, is the only soil in the unit. 

Subclass Ills. Soils have severe limitations be
cause of soil conditions. 

Unit IIIs-1. Deep, nearly level, moderately 
permeable loams that are very high in lime, 
on uplands. Atco loam, 0 to 1 percent 
slopes, is the only soil in this unit. 

Unit IIIs-2. Deep, nearly level, slow~y 
permeable clay loams of the uplands. The 
Dant part of Dant and Uvalde soils, 0 to 1 
percent slopes, is the only soil in this unit. 

Unit IIIs-3. Moderately deep, nearly level, 
very slowly permeable clays of the uplands. 
San Saba clay is the only soil in this unit. 

Subclass IIIc. Soils have severe limitations be
cause of the dry climate. 

Unit IIIc-1. Deep, nearly level to gently 
sloping, moderately permeable loams of the 
bottom lands. 
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Unit IIIc-2. Deep, nearly level, moderately 
to moderately slowly permeable silty clay 
loams and sandy clay loams of the uplands. 

Unit IIIc-3. Deep, nearly level, moderately 
slowly permeable fine sandy loams of the 
uplands. Webb fine sandy loam, 0 to 1 per
cent slopes, is the only soil in this unit. 

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

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

Unit IV e-1. Deep, gently sloping, very 
slowly permeable clays of the uplands. 

Unit IVe-2. Shallow, gently sloping, mod
erately permeable fine sandy loams of the 
uplands. Randado fine sandy loam, 1 to 3 
percent slopes, is the only soil in this unit. 

Unit IV e-3. Deep, gently sloping, moder
ately permeable clay loams of the uplands. 
Sabenyo clay loam, 1 to 5 percent slopes, is 
the only soil in this unit. 

Subclass IVw. Soils have very severe limitations 
because of excess water. 

Unit IVw-1. Deep, nearly level, very slowly 
permeable clays that receive extra water in 
depressions and drains. Mercedes clay is 
the only soil in this unit. 

Subclass IVs. Soils have very severe limitations 
because of soil conditions. 

Unit IVs-1. Deep, nearly level, very slowly 
permeable clays of the uplands. 

Unit IVs-2. Shallow, nearly level to gently 
sloping, moderately permeable clay loams 
of the uplands. Valco clay loam, 0 to 3 per
cent slopes is the only soil in this unit. 

Class V. Soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 
use largely to pasture, range, or wildlife habitat. 

Subclass Vw. Soils have limitations because of 
excess water. 

Unit Vw-1. Deep, nearly level, moderately 
slowly permeable silty clay loams that are 
frequently flooded, on bottom lands. Frio 
silty clay loam, frequently flooded, is the 
only soil in this unit. 

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

Subclass VIw. Soils are severely limited because 
of excess water. 

Unit VIw-1. Shallow to gravel, nearly 
level, moderately rapidly to rapidly perme
able, very gravelly clay loams and fine 
sandy loams that are frequently flooded, on 
bottom lands. 

Subclass VIs. Soils are severely limited because 
of soil conditions. 

Unit VIs-1. Very shallow and shallow, un
dulating, moderately to moderately slowly 
permeable gravelly clay loams and loams 
of the uplands. 

Unit VIs-2. Moderately deep to deep undu
lating, moderately to moderately 'slowly 
permeable gravelly clay loams imd gravelly 
sandy clay loams of the uplands. 

Unit VIs-3. Shallow, undulating, slowly 
permeable clays of the uplands. Speck 
soils, undulating, are the only soils in this 
unit. 

Unit VIs-4. Moderately deep, nearly level, 
very slowly permeable stony clays of the 
uplands. San Saba stony clay is the only 
soil in this unit. 

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

Subclass VIle. Soils are subject to very severe 
erosion if they are not protected. 

Unit VIIe-1. Gently sloping exposed clayey 
materials that contain many fossils, on up
lands. Badland is the only mapping unit in 
this capability unit. 

Subclass VIIs. Soils have very severe limitations 
because of soil conditions. 

Unit VIIs-1. Shallow and very shallow, 
hilly, moderately to moderately slowly 
permeable loams and gravelly clay loams 
of the uplands. Brackett and Real soils, 
hilly, is only component of this unit. 

Unit VIIs-2. Shallow to very shallow, hilly, 
moderately to moderately slowly permeable 
gravelly loams of the uplands. 

Unit VIIs-3. Shallow to very shallow, un
dulating, moderately permeable gravelly 
loams of the uplands. The Y ologo part of 
Hindes and Yologo soils, undulating, is the 
only soil in this unit. 

Unit VIIs-4. Moderately deep to deep, 
nearly level to gently sloping and hilly, 
slowly permeable stony and gravelly clays 
of the uplands. 

Unit VIIs-5. Shallow to very shallow, un
dulating and gently sloping to sloping, 
moderately permeable loams to gravelly 
loams of the uplands. 

Class VIII. Soils and landforms have limitations that 
preclude their use for commercial plants and re
strict their use to recreation, wildlife, or water sup
ply, or to esthetic purposes. 

Subclass VIlis. Landforms are severely re
stricted in use due to lack of soil. 

Unit VIIs-1. Steep, miscellaneous land type 
dominated by exposures of limestone 
bedrock. Limestone rock land is the only 
soil in this unit. 

Unit VIIIs-2. Steep, miscellaneous land 
type of Rock outcrop or rock land. 

Management of the soils for dryland and irrigated 
pasture and hay 

In Uvalde County a total of 3,120 acres is used for 
pasture and hay, and about 2,800 acres of this is irri
gated. This acreage is in perennial grasses and does 

...J 
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not includ~ land on which annual crops are grown for 
livestock forage. Among the management and conser
vation practices that need to be considered in a pas
ture or hay program are the use of adapted plants, 
proper fertilization, weed control, and controlled graz
ing. If the soil is irrigated, water management is im
portant. 

Few grasses are adapted to dryland. Blue panicum, 
which has the highest production capacity, kleingrass 
75, Kleberg bluestem, and King Ranch bluestem do 
well on clay and clay loam soils. King Ranch bluestem 
does better in the Edwards Plateau part of the county 
than it does in the Rio Grande Plain part. Weeping 
lovegrass, Coastal bermudagrass, and blue panicum 
are adapted to the sandier soils in the county. 

Many grasses are adapted to irrigated pastures. 
Coastal bermudagrass is the most versatile plant of 
all. Other suitable grasses are blue panicum, medio 
bluestem, gordo bluestem, Bell rhodesgrass, kleingrass 
75, johnsongrass, and weeping lovegrass. 

Only one kind of grass should be planted in each 
pasture because differences in growth rate, palatabil
ity, and nutrient and water requirements make man
agement difficult. 

On dryland pasture and hay, grasses normally re
spond to fertilizer, but the response may not be 
economical. The use of fertilizer helps to establish the 
grass, especially where cultivated land is being re
turned to pasture. 

Irrigated soils respond well to fertilizer. A chemical 
analysis of the soil helps to determine the kind and 
amount of fertilizer needed, but some general rules 
apply. The soils need nitrogen and phosphorus. Potas
sium is adequate in most places. Perennial grasses re
move nitrogen and phosphorus from the soil in a ratio 
of about 4 to 1 and should be added in that ratio. 

Proper grazing or cutting that maintains enough 
leaves on a plant to allow the plant to manufacture 
food and continue the life process is important in the 
production of forage or hay. Cutting or grazing 
heights are dependent on kind of grass, growth stage, 
fertilization rate, and available moisture. Recommen
dations can be obtained from the Nueces-Frio-Sabinal 
Soil and Water Conservation District Office, the Texas 
Agricultural Extension Service, or the Texas Agricul
tural Experiment Station. 

On irrigated land, grazing should be rotated and co
ordinated with the irrigating schedule. After being ir
rigated, most soils need a few days to dry before 
anim~ls are returned because grazing wet soils causes 
deterioration of soil structure. 

Controlled grazing on dryland helps minimize 
drought damage and allows periodic natural reseeding. 

On irrigated land that is properly harvested and 
fertilized, the vigorous grass growth crowds out 
weeds. On dryland, weeds can be mowed or killed with 
a hormone type herbicide. The latter method is gener
ally more effective and does not damage the grass as 
does mowing. 

High production from irrigated pasture and hay re
quires large amounts of water. A ten-ton production 
per acre of Coastal bermudagrass hay utilizes at least 
thirty-acre inches of water and may require much 

more. The higher the fertility level, the more 
efficiently the water use. A rule-of-thumb is to plan 
for 5 inches of water from rainfall or irrigation for 
each ton of hay produced. The rule also applies to for
age for grazing, but it is related to dry forage and not 
tons of green material. The irrigation water should be 
applied evenly to all parts of the field when production 
is desired. 

Pasture and hayland grouping 

The soils suitable for pasture and hay are grouped 
in this section according to their suitability for certain 
grasses, their potential productivity, and their treat
ment needs. Both dryland and irrigated groups are de
scribed briefly in the following paragraphs. The 
"Guide to Mapping Units" at the back of this survey 
shows the pasture and hayland group for each soil 
that is suited to this use. 

Pasture and hayland group lC.-Deep silty clay 
loams that are moderately slowly permeable, have 
high available water capacity, and are on bottom 
lands. Flooding is infrequent to frequent, but brief. 

Pasture and hayland group 2A.-Deep loams of the 
bottom lands that are moderately permeable and have 
a high available water capacity. Flooding is infre
quent. 

Pasture and hay land group 7 A.-Deep and moder
ately deep clays and clay loams of the uplands that are 
very slowly to slowly permeable and have a high avail
able water capacity. 

Pasture and hayland group 7C.-Deep and 
moderately deep loams, sandy clay loams, clay loams, 
silty clay loams, and clays of the uplands that are 
moderately to moderately slowly permeable and have a 
high available water capactiy. 

Pasture and hayland group 8A.-Deep fine sandy 
loams of the uplands that are moderately slowly 
permeable and have a high available water capactiy. 

Pasture and hayland group 8C.-Deep fine sandy 
loams of the uplands that are moderately permeable 
and have a moderate available water capacity. 

Pasture and hayland group 9A.-Deep fine sands of 
the uplands that are moderately rapidly permeable 
and have a low available water capacity. 

Pasture and hayland group 13A.-Shallow to deep 
clays and clay loams of the uplands that are moder
ately slowly to moderately permeable and have a low 
to moderate available water capacity. 

Pasture and hayland group 14A.-Shallow very 
gravelly clay loams and fine sandy loams of the bottom 
lands and uplands that are moderately to moderately 
rapidly permeable and have a low available water ca-· 
pacity. 

Estimated yields 

Table 2 gives the estimated average yields per acre 
for the main crops grown in the county under dryland 
and irrigated farming. These are the average yields 
that can be expected over a period of years under a 
high level of management. They are based on inform
tion obtained from research and from interviews with 
farmers and others who have knowledge of the soils. 
Crops other than those named are grown in the 
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county, but they are not grown on a large acreage, 
and reliable yield data are not available. Only arable 
soils are listed. 

Under a high level of management, all of the follow-
ing practices are used on dry land and irrigated soils: 

1. Rainfall is conserved. 
2. Runoff is controlled. 
3. Soil-improving crops, cover crops, and crops 

that produce a large amount of residue are 
used. 

4. High-quality seed of adopted and improved va
rieties is used. 

5. Soil fertility is maintained by timely applica
tion of the proper kind and amount of ferti
lizer according to soil analysis and crop needs. 

6. Crop residue is properly managed. 
7. Weeds, insects, and plant diseases are 

controlled by consistent use of effective meas
ures. 

8. Tillage is minimum but timely. 
9. Proper timing and methods of harvesting are 

employed. . 
10. Pasture is fertilized; weeds, insects, and dis

eases are controlled; and grazing is controlled. 
The following additional practices are used if the soils 
are irrigated: 

1. A properly designed irrigation system is used. 
2. Water is applied according to the kind of soil 

and the needs of the crop. 
3. The soils are not tilled when wet. 

Use of the Soils for Range~ 

Range is land on which the climax, or natural po
tential, plant community is composed principally of 
grasses, grass-like plants, forbs, and shr~bs that ~re 
valuable for grazing and growing in sufficient quantity 
to justify grazing use. Native grassland makes up 
about 87 percent of the total acreage of Uvalde 
County and amounts to 886,320 acres. This rang~ is 
used mainly to raise cattle, sheep, and goats .. Multiple 
land use has become increasingly important m recent 
years. Among the significant secondary land uses are 
use as wildlife habitat and as recreation areas. 

The northern half of the county is in the Edwards 
Plateau and is nearly level to very steep limestone 
areas in which the soils are predominantly shallow. or 
very shallow and stony. Live oak trees are the maJor 
overstory in the plant community. T~e sout~ern half 
of the county is in the Rio Grande Plam and 1s !evel to 
gently rolling soils. Mesquite, blackbrush ac.acia, and 
guajillo are the main woody plants on these so1ls. 

The history of grazing by domestic animals in 
Uvalde County dates back to the 1860's. The fi:st 
fences were built about 1887 and many cattle were In
troduced into the area abo~t that time. Heavy and 
continuous grazing and periodic .droughts caused the 
better native plants to decrease 1~ the plant co~u
nity and the brush and less desirable plants to m-

4 By DONALD T. PENDLETON, field specialist in range, Soil 
Conservation Service. 

crease. Denuded range and the burning off of the 
thorns and the feeding of pricklypear cactus, both 
caused by drought, were reported as early as 1888. 

Range sites and condition classes 

A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its potential 
to produce native plants. 

Different soils are grouped into range sites accord
ing to their ability to produce different kinds or pro
portions of plants or according to their total annual 
yield. Each range site has the ability to support a 
plant community that is an association of kinds of 
plants significantly different from those found on any 
other site. These sites also differ in their management 
needs and in the kind and number of grazing animals 
they can safely support. A knowledge of the kind and 
amount of plants that can be grown on a particular 
site is necessary so that the site can be properly man
aged. 

Before being grazed by domestic livestock, the vege
tation that grew on each site was the potential, or cli
max, plant community and was made up of a mixture 
of many kinds of plants. Some of the plants grew best 
in the cool season, and some grew best in the warm sea
son. Some grew tall and others were short. Some were 
deep rooted and others shallow rooted. Some were pal
atable to grazing animals and others were not. 

Livestock and game animals graze selectively, re
peatedly grazing or browsing those plants that they 
like best. Continuous heavy grazing for extended pe
riods reduces plant vigor and competitive ability and 
eventually results in the elimination of the plant. 
Those plants that are eliminated first from the clim3;x 
plant community are called decreasers because of their 
initial response to continuous heavy grazing. These de
creasers are generally the most palatable and produc
tive plants that the site is capable of growing. 

After continued heavy use, the decreaser plants 
begin to die out of the plant community, and certain 
other secondary plants begin to replace them. Because 
they are not as palatable, these plants are not grazed 
as often or as closely as are the decreasers. Hence, 
under heavy grazing they have the advanta.ge in com
peting with the decreasers for space, sunlight, pl3;nt 
nutrients and water, These plants are known as m
creasers because of their initial response to continuous 
heavy grazing. 

Since the terms decreaser and increaser indicate the 
initial response of plants to continuous heavy use, it is 
important to specify the kind of grazing animal using 
the plant community. Because animals have different 
forage preferences, a grass plant that is. a decreaser 
under cattle grazing might not necessanly be a de
creaser if it is grazed by goats or deer. 

When the decreasers are eliminated from a climax 
plant community, grazing animals turn to the increas
ers as their primary source of forage. Increasers are 
ordinarily less productive ~ha.n decreasers. So unle~s 
the grazing pattern that elm;nnated the decreas~rs .Is 
altered the increasers, too, Will be overused, dechne m 
vigor, ~nd begin to disappear from the plant commu
nity. 
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Soil 
Grain 

sorghums 

Lbs. 

Atco loam, 0 to 1 percent slopes __________________ 5,000 
Atco loam, 1 to 3 percent slopes __________________ 4,500 
Bosque loam, coarse subsoil variant ____ __ ___ ______ 6,000 
Caid sandy clay loam, 0 to 1 percent slopes __ ______ 6 ,000 
Caid sandy clay loam, 1 to 3 percent slopes ________ 5,000 
Castroville clay loam, 0 to 1 percent slopes ___ _____ 7 000 
Castroville clay loam, 1 to 3 percent slopes ________ 6,000 
Comitas fine sand, sandy subsoil variant_ ________ __ ------------ -- -Conalb loam __ ______ ________________ ___ ________ 5,000 
Dant and Uvalde soils, 0 to 1 percent slopes _______ 5,000 
Dant and Uvalde soils, 1 to 3 percent slopes _______ 4,500 
Dev soils _______________ ____ ___________________ ------------- --Duval fine sandy loam, 1 to 3 percent slopes _______ 5,000 
Frio silty clay loam, 0 to 1 percent slopes __ ____ ___ _ 6 ,000 
Frio silty clay loam, 1 to 3 percent slopes __________ 6,000 
Frio silty clay loam, frequently flooded ____________ ------ --- ---- --
Kavett clay, 0 to 3 percent slopes ____ -- - --------- 3,000 
Knippa clay, 0 to 1 percent slopes ___________ _____ 7 ,000 
Knippa clay, 1 to 3 percent slopes ________________ 6 ,000 
Mercedes clay _________________________ _________ 6 ,000 
Montell clay, 0 to 1 percent slopes ________________ 7 ,000 
Montell clay, 1 to 3 percent slopes ________________ 6 ,000 
Pratley clay, 0 to 3 percent slopes __ ____ __________ 5,000 
Ramadero sandy clay loam ____ ___________ ____ ___ 7,000 
Randado fine sandy loam, 1 to 3 percent slopes ____ _ 3,500 
Sabenyo clay loam, 1 to 5 percent slopes __ ________ 2,750 
San Saba clay _______________ __ _________________ 6,000 
Tobosa clay, 0 to 1 percent slopes ______________ __ 6,000 
Tobosa clay, 1 to 3 percent slopes _____________ ___ 5,000 
Topia clay, 0 to 3 percent slopes ____ _____ _________ 5, 000 
Uvalde silty clay loam, 0 to 1 percent slopes _____ __ 7,000 
Uvalde silty clay loam, 1 to 3 percent slopes ____ __ _ 6 ,000 
Valco clay loam, 0 to 3 percent slopes ___ __________ 3,000 
Volente clay loam, 0 to 1 percent slopes ___________ 7,000 
Volente clay loam, 1 to 3 percent slopes _____ ______ 6 ,000 
Webb fine sandy loam, 0 to 1 percent slopes _______ 5, 000 
Webb fine sandy loam, 1 to 3 percent slopes __ _____ 4,250 
Zavco sandy clay loam, 0 to 1 percent slopes _____ __ 6 ,000 
Zavco sandy clay loam, 1 to 3 percent slopes __ _____ 5,000 

TABLE 2.- Estimated average yields per acre 

[Absence of data indicates that the soil is not suited to or not 

Irrigated 

Cotton Corn Onions Carrots 

Lbs. lint Bu. 50 lbs. bags Tons 

1,000 80 700 10 
850 70 625 8 

1,100 85 725 11 
1,000 90 750 14 

900 80 700 10 
1 ,200 100 700 12 
1,000 90 650 11 

------- -------- ----------- ---- --- -------- ---- --- -------- ----
1,000 80 700 10 
1,000 80 700 10 

850 70 625 8 
-------- ---- -- - ----------- ---- --- ------- ----- ----- -- --------

1,000 75 750 10 
1,200 90 750 12 
1,100 90 750 10 

-- ------------- ---------- --- -- --- --- ----- ---- ------- ----- -- -
------ --- ---- -- --- --- ----- ---- ---- ---- ------- ------- ---- ----

1,200 100 700 12 
1 ,000 90 600 10 
1,150 90 600 10 
1 ,200 100 700 12 
1,000 90 600 10 
1,050 90 --------- ------ ------------ ---
1,200 100 700 12 

700 65 500 8 
500 45 375 6 

---------- -- --- ------ ----- ---- -- ---- --------- ------- ---- ----
1,100 90 600 11 

900 85 550 10 
----------- ---- --- --- ---- ----- --------------- ------- --------

1,200 100 700 12 
1 ,000 90 650 11 

700 65 500 8 
1,200 100 700 12 
1,000 90 650 11 
1,000 75 --------- ------ --- ---- ------- -

900 65 -- -- --- -------- ------ ------- --
1 ,000 90 ---- -- -- ------- ------- ----- ---

900 90 ------ --------- -------- ----- --

'Animal-unit-months. The figure represents the number of months that one acre will provide grazing for one animal unit (one cow, steer 

Where this occurs, decreasers and increasers are on 
the decline; plants that are not native to the site move 
in. These plants are known as invaders. Usually, in
vaders have special adaptations, such as spines, thorns, 
burrs, toxins, or low palatability that prevent their 
overuse by grazing animals. Invaders are generally less 
productive than climax plants, and their yields are less 
reliable. 

Forage plants on all sites respond well to proper 
grazing use and deferred grazing. Where trees and 
brush are dense, forage production can be improved 
by controlling the undesirable plants with herbicides 
or by mechanical methods. Successful seeding on sites 
usually requires seedbed modification following me-

chanica! brush control. For best results, it is necessary 
to defer grazing on the treated area until the desirable 
grasses are established. 

Range condition is the present state of the vegeta-· 
tion of a range site in relation to the potential plant 
cover for that site. Range condition classes measure 
the degree to which the present plant composition, ex
pressed in percent, resembles that of the potential 
plant community of a range site. The Uvalde County 
range is classified into four range condition classes ac
cording to the present percentage of original or poten
tial vegetation. A range is in excellent condition if 76 
to 100 percent of the vegetation is of the same kind as 
the original, or climax, vegetation. It is in good condi-
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of principal irrigated and dryland crops 

commonly used for the crop listed. Only arable soils are listed in the table.] 

Irrigated-Continued 

Improved Improved 
Cabbage bermuda- bermuda- Grain 

grass grass sorghums 
(hay) (grazing) 

Tom Tom A.U.M.1 Lbs. 

14 9 14 1,750 
11 8 12 1,500 
16 9 14 2,500 
17 10 18 2,000 
14 9 16 1 ,750 
18 10 18 3,000 
15 9 16 2,750 

---------- ----- --------------- ------ --------- ----- ----- -----14 8 14 1,750 
14 9 14 1,500 
11 8 12 1,250 

---- -- ------ --- 8 12 ---------------
15 10 18 2,250 
16 10 16 4,000 
18 9 16 3,750 

--------------- 10 18 ------- --- -----
------------ --- ------------- -- -------- -- ----- 1 ,250 

18 10 18 2,500 
14 9 16 2,000 
12 10 18 2,000 
15 10 18 2,250 
12 9 16 1,750 

-------------- - 9 16 2,000 
18 10 18 2,500 

9 8 14 1 ,250 
7 6 10 1 ,250 

------------ --- 9 16 2 ,500 
14 10 18 2 ,250 
12 9 16 1,750 

----------- ---- 8 14 1 ,750 
18 10 18 2,500 
15 9 16 2,000 

9 8 14 1,250 
18 10 18 2 ,500 
15 9 16 2,250 

-- -------- ----- 10 18 2,000 
--------- ------ 9 16 1,750 
------------- -- 10 18 2 ,000 
--------------- 9 16 1,750 

or horse; five hogs; or seven sheep) without damage to the pasture. 

tion if the percentage is 51 to 75, in fair condition if 
the percentage is 26 to 50, and in poor condition if the 
percentage is less than 25. 

Descriptions of range sites 
This subsection describes each of the range sites in 

Uvalde County and the climax vegetation of these 
sites. The terms "decreasers" and "increasers" as used 
in this section describe the initial response of climax 
plants to continuous heavy grazing by cattle. Range 
condition is discussed, and the predicted yield of tot~l 
herbage, including that produced by woody plants, IS 

given for each site in excellent condition. 
The components of soil mapping units that serve to 

Dry land 

Small Hybrid Blue 
Oats grain sorghums panicum 

(grazing) (grazing) (grazing) 

Bu. A.U.M.• A.U.M. A.U.M. 

35 2.5 3.0 3.0 
30 2.5 3.0 3.0 
50 3.5 4.0 4 .0 
40 3.0 3.0 3.0 
35 2.5 2.5 2.5 
60 3.5 4.0 4.0 
55 3.0 3.5 3.5 

--- ------ ------ 2.5 3.0 3.0 
35 2.5 3.0 3.0 
30 2.0 2 .0 2.0 
25 2.0 2.0 2.0 

-------- - ------------- -- --------------- 2.5 
50 2.5 2.5 2.5 
60 3.5 4.0 4.0 
55 3.5 4.0 4.0 

--- ------- ----- --- -------- ---- ---- --- -------- 4.5 
35 2.0 2.5 2 .5 
50 3.0 3.5 3.5 
45 2.5 3.5 3.5 
35 2.5 3.0 3.0 
40 2.5 3.0 3 .0 
35 2.5 3.0 3.0 
40 3.0 3.5 3.5 
50 3.5 4.0 4 .0 
35 2.0 2.5 2.5 
30 2.0 2.5 2.5 
45 2.5 3.0 3.0 
40 2.5 3.0 3.0 
35 2.5 3.0 3.0 
35 2.5 3.0 3.0 
50 2.5 3.0 3.0 
45 2.5 3.0 3.0 
35 2.0 2.5 2.5 
50 3.0 3.5 3.5 
45 3.0 3.5 3.5 
40 2.5 3.0 3.0 
35 2.5 3.0 3.0 
40 2.5 2.5 2.5 
30 2.5 2.5 2.5 

delineate range sites may consist of one or more soil 
phases, complexes, associations, or undifferentiated 
units. 

The range site of each mapping unit can be deter
mined by referring to the Guide to Mapping Units at 
the back of this survey. Twenty-one range sites have 
been identified and described in Uvalde County. 

ADOBE RANGE SITE 

This range site is made up of undulating, very shal
low to shallow, gravelly loams (fig. 21). Permeability 
is moderately slow to moderate, and the available 
water capacity is low. This site receives runoff from 
adjacent, steeper, limestone hills, and runoff is rapid. 

,. 
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Figure .21.-Area of Brackett and Real soils, undulating, in the Adobe range site. Invading ashe juniper has been controlled. 

About 65 percent of the potential plant community 
on this site is such grasses as little bluestem, pinhole 
bluestem, side-oats grama, Nealley grama, and tall 
dropseed. Other important grasses are tall grama, 
hairy grama, slim tridens, Lindheimer muhly, canyon 
muhly, seep muhly, perennial three-awn, fall witch
grass and sedges. Among the woody plants that make 
up about 10 percent of the plant community are Texas 
oak, Lacey oak, live oak, evergreen sumac, skunkbush 
sumac, silktassel, escarpment blackcherry, and Texas 
madrone. This site also produces such palatable forbs 
as Mexican sagewort, perennial eveningprimrose, pen
stemon, bundleflower, gaura, and Engelmanndaisy. 
Common invader plants are Texas grama, red grama, 
hairy tridens, puffsheath dropseed, annual grasses, an
nual weeds, ashe juniper, Texas persimmon, mescal
bean, and agarito. 

This site is mostly in fair or poor condition. Al
though better forage plants respond to deferred 
grazing and proper use, range recovery may be too 
slow to be practical unless these practices are accom
panied by brush control and range seeding. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
3,500 pounds in wet years to 1,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

CLAY FLAT RANCE SITE 

This range site is made up of nearly level to gently 
sloping, deep clays that shrink during dry periods and 
swell during wet periods. When these soils dry, wide, 
deep cracks form that take in water initially. Mter 
they are wet, the cracks close and permeability is very 
slow. Runoff is mostly slow to medium, and the avail
able water capacity is high. 

The soils in this site are droughty and revegetation 
of desirable plants is difficult after the original 
grasses have been grazed out. 

The climax grasses, those of the potential plant 
community, are dominantly pink pappusgrass, two
flower trichloris, pinhole bluestem, vine-mesquite, 
white tridens, and plains bristlegrass. Other important 
plants on the site, but in lesser amounts, are Arizona 
cottontop, lovegrass tridens, curly mesquite, tobosa, 
fall witchgrass, Reverchon panicum, and perennial 
three-awns. 

Invader plants are whorled dropseed, red grama, 
sand dropseed, and annual weeds. Principal woody 
plants on this original prairie site are mesquite, lote
bush, whitebrush, and spiny hackberry. The site does 
not grow the variety of desirable perennial forbs that 
some other sites do, but velvet bundlefiower is an im
portant legume. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
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3,500 pounds in wet years to 1,500 pounds in dry 
years. Almost all of this production is from plants 
that provide forage for cattle. 

CLAY LOAM RANGE SITE 

This range site is made up of nearly level to gently 
sloping, deep soils on uplands. Permeability is slow to 
moderate, and the available water capacity is high. If 
vegetative cover is sparse or absent, a crust forms on 
the surface. Runoff is slow to medium. This site 
supports a mixture of deep-rooted perennial bunch
grasses and sod grasses. 

The potential plant community is climax grasses 
such as pinhole bluestem, twofiower trichloris, side
oats grama, plains bristlegrass, Arizona cottontop, 
lovegrass tridens, plains lovegrass, and such forbs 
as Engelmanndaisy, bushsunfiower, and gaura. Vine
mesquite and white tridens grow in low areas. Other 
important plants are pink pappusgrass, buffalograss, 
curly mesquite, Texas cristlegrass, tobosa, perennial 
three-awn, and fall witchgrass. Invader plants are 
red grama, annual weeds, annual grasses, mesquite, 
whitebrush, condalia, spiny hackberry, blackbrush, 
and pr:icklypear. 

This site is mostly in low-fair or poor condition be
cause of continuous heavy grazing by cattle and sheep. 
Many acres of the site are covered by a dense stand of 
mesquite and chaparral-type brush. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 

3,700 pounds in wet years to 2,000 pounds in dry 
years. About 95 percent of this production is from 
plants that provide forage for cattle. 

DEEP UPLAND RANGE SITE 

This range site is made up of moderately deep and 
deep clay loams, clays, and stony clays that are nearly 
level to gently sloping (fig. 22). Permeability is very 
slow to moderately slow, and the available water ca
pacity is high. In some places, stones and boulders of 
varying size are on the surface as well as throughout 
the soil. 

The potential plant community is about 65 percent 
little bluestem, side-oats grama, and pinhole bluestem. 
Lesser amounts of indiangrass, Texas cupgrass, plains 
lovegrass, vine-mesquite, tall dropseed, and forbs grow 
on the site. Among the forbs are Engelmanndaisy, 
guara, perennial eveningprimrose, bushstinfiower, sen
sitivebrier, and bundlefiower. Other important grasses 
are Texas wintergrass, buffalograss, curly mesquite, 
fall witchgrass, hairy dropseed, and meadow dropseed. 
Scattered mottes of oak can provide as much as 10 
percent canopy. Common invader plants are hairy tri
dens, Texas grama, red grama, three-awn, annual 
grasses, annual weeds, ashe juniper, Texas persim
mon, whitebrush, condalia, mesquite, and Lindheimer 
senna. 

Range recovery is not as rapid on this site as it is 
on other less clayey sites, but the better forage plants 
do respond to good management. Brush control, range 

· . · th D U land range site in a shallow valley below limestone hills. In the background 
Frgure 22.-Area of a San Saba clay 1D e eep Pil . th Rocky Hill range site. are so s rn e 
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seeding, rest periods, and proper grazing are needed 
in some areas to obtain range improvement at a desir
able rate. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
4,000 in wet years to 2,000 pounds in dry years. About 
95 percent of this production is from plants that pro
vide forage for cattle and for goats. 

GRAVELLY RIDGE RANGE SITE 

Hindes and Yologo soils, undulating, are the only 
soils in this range site. These soils are very shallow to 
moderately deep, gravelly loams and gravelly sandy 
clay loams. Permeability is moderately slow to moder
ate. Runoff is medium to rapid, and the available 
water capacity is low. The grasses are more widely 
spaced on this site than on sites that have deeper soils. 
Plant roots are able to penetrate the underlying ca
liche layer in places. 

The climax plants are pinhole bluestem, side-oats 
grama, Arizona cottontop, tanglehead, lovegrass tridens, 
pink pappusgrass, plains lovegrass, Engelmanndaisy, 
perennial eveningprimrose, gaura, and bushsunflower. 
Other important plants are Texas bristlegrass, hooded 
windmillgrass, fall witchgrass, Reverchon panicum, 
slim tridens, perennial three-awn, and orange zexmenia. 
Climax woody plants such as guajillo and kidneywood 
make up about 10 percent of the plant cover. Invader 
plants are red grama, hairy tridens, pcrple three-awn, 
annual grasses, annual weeds, ceniza, blackbrush, palo
verde, condalia, spiny hackberry, and other woody 
shrubs. 

Although the site is in fair condition in most places, 
thick stands of guajillo and blackbrush are common. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,500 pounds in wet years to 1,500 pounds in dry 
years. About 60 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

HIGH LIME RANGE SITE 

Atco loam, 0 to 1 percent slopes, and Atco loam, 1 to 
3 percent slopes, make up this range site. These soils 
are deep and nearly level to gently sloping. Permeabil
ity is moderate, and the available water capacity is 
high. Runoff is slow to medium. 

About 65 percent of the potential plant community 
is Arizona cottontop, plains bristlegrass, two-flower 
trichloris, pinhole bluestem, and lovegrass tridens. 
Other important grasses are hooded windmillgrass, 
pink pappusgrass, whiplash pappugrass, Texas bristle
grass, knotroot panicum, Reverchon panicum, sand 
dropseed, slim tridens, and perennial three-awns. 
Among the palatable forbs and woody plants are bush
sunflower, orange zexmenia, skeleton goldeneye, kid
neywood, and guajillo. Invader plants are red grama, 
red lovegrass, annual grasses, annual weeds, mesquite, 
Texas colubrina, condalia, pricklypear, and leather
stem. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,500 pounds in wet years to 1,000 pounds in dry 

years. About 90 percent of this production is from 
plants that provide fo1·age for cattle. 

IGNEOUS HILL RANGE SITE 

This range site is made up of deep to moderately 
deep, neutral, stony clays. These nearly level to gently 
sloping and hilly soils are on isolated hills and ridges. 
They formed in materials weathered from basalt. A 
few to many fragments of basalt are in the soil and on 
the sul'face. 

Runoff is rapid, and permeability is slow. The avail
able water capacity is high. 

About 70 percent of the potential plant community 
is grasses such as side-oats gr ama, pinhole bluestem, 
plains bristlegrass, green sprangletop, plains love
grass, and Texas cupgrass. Other important grasses 
are Texas bristlegr ass, fall witchgTass, slim tridens, 
curly mesquite, purple three-awn, and Wrights three
awn. Palatable woody plants and forbs such as gua
jillo, kidneywood, bushsunflower, orange zexmenia, 
bundleflower, and sensitivebrier also grow on the site. 
Invader plants are red grama, hairy tridens, annual 
g1·asses, annual weeds, pricklypear, blackbrush, spiny 
hackberry, Texas persimmon, whitebrush, and mes
quite. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,000 pounds in wet years to 1,000 pounds in dry 
years. About 70 percent of this production is from 
plants that provide forage for cattle and 90 percent 
for goats. 

LOAMY BOTTOMLAND RANGE SITE 

This range site is made up of nearly level to gently 
sloping soils on bottom lands. These are mainly deep 
soils but some are shallow to gravel. Calcareous fine 
sandy loams, loams, very gr avelly clay loams, and silty 
clay loams are in this site. Permeability is moderately 
slow to rapid, and the available water capacity is low 
to high. These soils receive extra water from flooding. 
Runoff is slow to medium. 

The climax, or potential, vegetation is mainly 
grasses, but large live oak, pecan and hackberry trees 
grow in mottes. The main grasses are fourflower 
trichloris, Southwestern bristlegrass, big sacaton, lit
tle bluestem, pinhole bluestem, Arizona cottontop, big 
cenchrus, vine-mesquite, white tridens, plains love
grass, Texas cupgrass, Canada wildrye, and side-oats 
grama. Important forbs are gaura bundleflower, bush
sunflower, and Engelmanndaisy. Other important 
plants on the site are buffalograss, curly mesquite, 
pink pappusgrass, Texas wintergrass, tall dropseed, 
Texas bristlegrass, and orange zexmenia. 

Invader plants are red grama, three-awns, whorled 
dropseed, hooded windmillgrass, fall witchgrass, annual 
grasses, annual weeds, large mesquite, whitebrush, 
retama, spiny hackberry, persimmon, and condalia. 

The large trees and brush understory provide cover 
and food ·for turkeys, deer, and other wildlife. The 
abundant wildlife can be maintained if adequate cover, 
den and roost trees, mast producing trees, and other 
forage plants are left when brush control or land 
clearing measures are taken. 
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Where this site is in excellent condition potential 
annual acre yield of air-dry herbage ra~ges from 
4,800 pounds in wet years to 2,400 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

LOW STONY RILL RANGE SITE 

This range site is made up of nearly level to gently 
sloping and undulating, very shallow to shallow, stony 
clay. Many limestone fragments are in the soil and on 
the surface. Permeability is moderately slow. Runoff is 
rapid, and the available water capacity is low. Small 
rains are effective, but much water is lost as runoff 
during heavy rains. 

About 50 percent of the plant community is side
oats grama, little bluestem, green sprangletop, pinhole 
bluestem, Texas cupgrass, and plains lovegrass. Forbs 
such as bushsunflower, Engelmanndaisy, gaura, bun
dleflower, prairie clover, perennial eveningprimrose, 
dalea, penstemon, and prairie acacia make up about 10 
percent of the composition. Climax woody plants make 
up as much as 10 percent of the vegetation and in
clude live oak, kidney wood, skunkbush, Mexican sage
wort, black dalea, feather dalea, evergreen sumac, and 
shin oak. Other important plants that make up about 
30 percent of the composition are curly mesquite, buf
falograss, fall witchgrass, slim tridens, perennial 
three-awn, Nealley grama, tall dropseed, meadow 
dropseed, and orange zexmenia. 

Invader plants are Halls panicum, Texas grama, red 
grama, hairy tridens, tumblegrass, purple three-awn, 
annual grasses, and annual forbs. Among the woody 
invaders are juniper, catclaw, persimmon, coyotillo, 
mescalbean, agarito, and cactus. Live oak often in
creases to form thick stands. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
3,500 pounds in wet years to 2,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

RAMADERO RANGE SITE 

Ramadero sandy clay loam is the only soil ~~ th~s 
range site. It is nearly level and deep. Permeab1hty IS 
moderate, and runoff is slow. The available water ca
pacity is high. In most places, this range site receives 
runoff from surrounding areas. 

The original vegetation consists of open g1:asslaiotd 
that contains a high percentage of fourflower tnchlon~, 
Arizona cottontop, plains bristlegrass, lovegrass tn
dens, and big cenchrus. Other important grasses are 
Nash windmillgrass, buffalograss, and pink paPP';IS
grass. Common invader plants are tumble wmdmlll
grass, whorled dropseed, red lovegrass, three-awn, 
annual grasses, and annual forbs. 

The invasion of dense underbrush and large 
mesquite trees often results in a nearly impenetrable 
growth of these woody plants. 

This site is an excellent wildlife site. Deer, turkey, 
javalina, dove, quail, and other kinds of wildlife are 
abundant. 

Where this site is in excellent condition, potential 
annual per acre yield of air-dry herbage ranges from 
5,500 pounds in wet years to 3,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle. 

REDLAND RANGE SITE 

This range site is made up of shallow to moderately 
deep clay. These nearly level to gently sloping and un
dulating soils are on benches or in shallow valleys be
tween the steeper limestone hills. Permeability is very 
slow to slow, and runoff is slow to medium. The avail
able water capacity is low to high. 

Plants that make up about 70 percent of the poten
tial plant community are little bluestem, pinhole blue
stem, side-oats grama, and indiangrass. Other 
important plants on the site, but in lesser amounts, 
are Texas cupgrass, vine-mesquite, plains lovegrass, 
tall dropseed, green sprangletop, Texas wintergrass, 
buffalograss, curly mesquite, meadow dropseed, hairy 
dropseed, and fall witchgrass. 

An open stand of live oak, post oak, blackjack oak, 
and Texas oak accounts for about 15 percent of the 
canopy. Palatable forbs on the site are Engelmann
daisy, bundleflower, sensitivebriar, zexmenia, and 
bushsunflower. Common invader plants are Texas 
grama, red grama, hairy tridens, purple three-awn, 
annual grasses, annual weeds, ashe juniper, Texas 
persimmon, whitebrush, and condalia (fig. 23). 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
4,000 pounds in wet years to 2,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and goats. 

ROCKY HILL RANGE SITE 

This range site is made up of Limestone rock land. 
About 50 to 70 percent of the land surface is steep ex
posed limestone bedrock. Between these bedrock expo
sures are very shallow clay loam soils covered with 
limestone pebbles, cobbles, stones, and boulders. Spots 
of deeper soil are found in pockets and in crevices in 
the limestone bedrock. Rainfall runoff from the ex
posed rocks saturates the very shallow soil and the 
soil-filled crevices. This additional runoff makes small 
rains very effective. Rapid runoff after heavy rains 
causes erosion of areas not covered by vegetation or 
rock mulch. 

The plant community consists of little bluestem, 
side-oats gram a, N ealley grama, pinhole bluestem, 
green spangletop, plains lovegrass, and Texas cup
grass. Other important grasses on this site are fall 
witchgrass, slim tridens, Texas winter grass, and 
hairy grama. Perennial forbs such as orange zex
menia, gaura, bundleflower, Engelmanndaisy, and 
bushsunflower make up about 10 percent of the annual 
herbage production. 

Invader plants are red grama, Texas grama, purple 
three-awn, hairy tridens, annual grasses, and annual 
forbs. Invading woody plants are juniper, persimmon, 
mescalbean, coyotillo, catclaw, agarito, and prickly
pear. 
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The steep, rocky terrain in this site limits grazing 
mainly to goats, but sheep graze on the more gentle 
slopes. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,000 pounds in wet years to 1,200 pounds in dry 
years. About 85 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

SANDY LOAM RANGE SITE 

This range site is made up of nearly level to gently 
sloping, deep fine sandy loams to fine sands on up
lands. Permeability is moderate to moderately rapid, 
and runoff is slow to medium. The available water ca
pacity is low to moderate. 

About 65 percent of the potential plant community 
is tanglehead, Arizona cottontop, twoflower trichloris 
pinhole bluestem, lovegrass tridens, and plains bristle~ 
gra.ss. Other important grasses are pink pappusgrass, 
whiplash pappusgrass, Texas bristlegrass, hooded 
windmillgrass, sand paspalum, Reverchon panicum, 
knotroot panicum, sand dropseed, and perennial 
three-awns. The site supports several palatable forbs 
such as bushsunflower, orange zexmenia, and gaura. 

Invader plants are red lovegrass, gummy lovegrass, 
fringed signalgrass, red grama, tumblegrass, sandbur, 

numerous annual weeds, mesquite, blackbrush, conda
lia, leatherstem, spiny hackberry, Texas colubrina and 
pricklypear. ' 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
3,500 pounds in wet years to 2,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle. 

SHALLOW RANGE SITE OF THE EDWARDS PLATEAU 

This range site is made up of nearly level to gently 
sloping, shallow clays that overlie limestone in the Ed
wards Plateau. Permeability is moderately slow. Run
off is slow, and the available water capacity is low. 
Some runoff is received from surrounding areas of 
steeper limestone hills. 

About 60 percent of the potential plant community 
is.grasses such as little bluestem and side-oats grama. 
Pinhole bluestem, Texas cupgrass, plains lovegrass 
vine-mesquite, and climax forbs grow in lesse~ 
amounts. Other important grasses are curly mesquite, 
buffalograss, Texas wintergrass, fall witchgrass, slim 
tridens, and perennial three-awns. An open stand of 
oak grows on this site in the potential plant commu
nity, and it makes about 10 percent crown canopy. 

Invader plants are Halls panicum, red grama hairy 
tridens, annual grasses, annual weeds, cedar 'Texas 
persimmon, agarito, mesquite, and catclaw. ' 

·.~. 
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Figure 23.-Vegetation on Topia clay in the Redland range site. 
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Brush control patterns, kinds of domestic animals 
grazing. on the si~e, and the degree of use of forage 
plants mfluence kinds and numbers of birds and ani
mals on this site. Wise use of these factors can greatly 
increase wildlife on the site. 

Where this site is in excellent condition potential 
annual a.cre yield of air-dry herbage ranges from 3,500 
pounds m wet years to 2,000 pounds in dry years. 
About 95 percent of this production is from plants that 
provide forage for cattle and goats. 

SHALLOW RANGE SITE OF THE RIO GRANDE PLAIN 

This range site is made up of nearly level to gently 
sloping and undulating, shallow to deep clay loams 
and gravelly clay loams in the Rio Grande Plain. 
Permeability of the soils is moderate, and runoff is 
slow to medium. The available water capacity is low to 
moderate. 

About 60 percent of the climax plant community is 
grasses such as side-oats grama, Arizona cottontop, 
pink pappusgrass, pinhole bluestem, and climax forbs. 
Other important grasses are bristlegrass, buffalograss, 
curly mesquite, slim tridens, and perennial three-awn. 
Guajillo, kidneywood, and ephedra are woody increas
ers on the site and make up 5 to 10 percent of the cli
max plant community. Common invader plants are red 
grama, hairy tridens, Halls panicum, annual grasses, 
annual weeds, mesquite, leatherstem, blackbrush, cat
claw, spiny hackberry, agarito, cactus, and lotebush. 

The site produces many plants useful for deer, ja
valina, and quail. These game animals and birds 
should be given proper consideration in brush control 
and seeding operations. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,000 pounds in wet years to 1,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

SHALLOW RIDGE RANGE SITE 

This range site is made up of undulating and gently 
sloping to sloping, very shallow to shallow loams and 
gravelly loams. Permeability is moderate. Runoff is 
medium, and the available water capacity is low. 

Grasses such as side-oats grama and Arizona cot
tontop make up more than 50 percent of the potential 
plant community. Also present, but in lesser amounts, 
are green sprangletop, tanglehead, pinhole bluestem, 
and lovegrass tridens. Woody plants and forbs, such 
as kidneywood, guajillo, feather dalea, ephedra, bush
sunflower, and orange zexmenia, make up 10 to 15 
percent of the potential plant community. Other impor
tant grasses on the site are Texas bristlegrass, slim 
tridens, fall witchgrass, Reverchon panicum, and per
ennial three-awns. Common invader plants are red 
grama, hairy tridens, annual grasses, annual weeds, 
blackbrush, ceniza, pricklypear, leatherstem, catclaw, 
condalia, and mesquite. 

In addition to providing good cover, many of the 
plants on this site are choice forage plants for deer. 
Many ranchers leave this site undisturbed as game 
habitat. 

Where this ~ite is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
1,800 pounds in wet years to 900 pounds in dry years. 
About 90 percent of this production is from plants 
that provide forage for cattle and 95 for goats. 

SHALLOW SANDY LOAM RANGE SITE 

Randado fine sandy loam, 1 to 3 percent slopes is 
~he only soil in this range site. This gently sloping ~oil 
IS shallow and tends to be droughty. Permeability is 
moderate. runoff is medium, and the available water 
capacity is low. Small rains are effective. 

The climax vegetation on this site is mid grasses 
which make up approximately 60 percent of the com~ 
P?sition. Among these grasses are side-oats grama, 
pmhole bluestem, fourflower trichloris and Arizona 
cottontop. Other important grasses ar~ hooded wind
millgra.ss, Nash windmillgrass, pink pappusgrass, and 
nerenmal three-awns. Palatable forbs on this site are 
bushsunflower, orange zexmenia, calliandra and sev
eral perennial legumes. Invader plants are' red love
grass, red grama, purple three-awn, annual grasses 
and annual forbs. Invading woody plants are black~ 
brush, mesquite, spiny hackberry, condalia, and leath
erstem. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,500 pounds in wet years to 1,000 pounds in dry 
years. About 80 nercent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

STEEP ADOBE RANGE SITE 

This range site is made up of hilly to steep, shallow 
to very shallow, gravelly loams and gravelly clay 
loams. Permeability is moderate to moderately slow. 
Runoff is rapid, and the available water capacity is 
low. This site receives extra water as runoff from the 
limestone outcrops and a good cover of vegetation is 
needed to help control erosion. 

About 60 percent of the potential plant community 
is grasses such as little bluestem, pinhole bluestem, 
side-oats grama, Nealley g-rama, Lindheimer muhly, 
tall dropseed, and hairy dropseed. Other important 
plants are tall grama, hairy grama, perennial three
awn, slim tridens, seep muhly, canyon muhly, and 
sedges. Woody plants that make up about 15 percent 
of the plant community are Texas oak, Lacey oak, live 
oak, evergreen sumac, skunkbrush sumac, Lindheimer 
silktassel, escarpment blackcherry, and Texas mad
rone. Palatable forbs such as Mexican sagewort, per
ennial eveningprimrose, penstemon, and bundleflower 
also grow on this site. Common invader plants are 
Texas g-rama, red grama, hairy tridens, annual three
awn, ashe juniper, mescalbean, Texas persimmon, and 
agarito. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,500 pounds in wet years to 1,000 pounds in dry 
years. About 85 percent of this production is from 
plants that provide forage for cattle and 90 percent 
for goats. 
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STEEP ROCKY RANGE SITE 

This range site is made up of the Rock land part of 
the Rock land-Real association. Areas are mainly slop
ing to steep and of exposed limestone bedrock. Be
tween these limestone bedrock exposures are shallow 
to very shallow clay loams covered with pebbles, cob
bles, stones, and boulders. Water from small showers 
runs off the boulders and limestone exposures and en
ters the soil-filled pockets and crevices. Rapid runoff 
from heavy rains is common on this site. 

More than one-half of the potential plant commu
nity is little bluestem, side-oats grama, Nealley grama, 
pinhole bluestem, green sprangletop, Texas cupgrass, 
tall dropseed, plains lovegrass, tall grama, hairy 
grama, fall witchgrass, Texas wintergrass, slim tri
dens, buffalograss, curly mesquite, forbs, and woody 
plants. 

Climax perennial forbs that make up about 10 per
cent of the annual herbage production are Mexican 
sagewort, Engelmanndaisy bushsunflower, orange zex
menia, gaura, penstemon, bundleflower, and perennial 
eveningprimrose. 

Climax woody plants make up as much as 20 per
cent of the plant community. Some of these are live 
oak, Lacey oak, Texas oak, shin oak, kidneywood, skel
eton goldeneye, skunkbush, evergreen sumac, ephedra, 
feather dalea, and black dalea. 

Invaders are grasses, forbs, and woody plants. 
Among these are red grama, Texas grama, hairy tri
dens, purple three-awn, annual grasses, annual weeds, 
juniper, persimmon, mescalbean, coyotillo, catclaw, 
agarito, and cactus. Ashe juniper has invaded large 
areas. 

This site is grazed mostly by goats, sheep, and deer. 
The site does not lend itself to mechanical brush con
trol. Forage plants, however, do respond to deferred 
grazing and proper stocking rates. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,000 pounds in wet years to 1,000 pounds in dry 
years. About 85 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

STONY RIDGE RANGE SITE 

This range site consists of undulating to hilly, very 
shallow to shallow stony clay loams. Many limestone 
fragments are in the soil and on the surface, and boul
ders and stones up to several feet in diameter crop out 
in many places. Permeability is moderate, and the 
available water capacity is low. Water from small 
rains enters the soil, but runoff from heavy rains is 
rapid. Soil erosion is active where the vegetation is 
sparse. Overgrazed areas recover rapidly if rested and 
grazed properly because rocks on the surface protect 
some of the better plants by preserving a seed source. 

Short and mid grasses and a variety of perennial 
forbs and woody plants make up the climax plant com
munity. About 55 percent vegetation is side-oats 
grama, pinhole bluestem, green sprangletop, plains 
lovegrass, Texas cupgrass, and Texas wintergrass. 
Other important grasses are fall witchgrass, curly 
mesquite, slim tridens, hairy grama, Reverchon pani-

cum, Texas bristlegrass, and perennial three-awns. 
Perennial forbs in the climax vegetation are Engel
manndaisy, gaura, perennial eveningprimrose, bush
sunflower, orange zexmania, bundleflower, prairie 
acacia, and dalea. The woody plants are guajillo, kidney
wood, vine ephedra, manystem ratany, false mesquite, 
Southwest bernardia, and Texas bauhinia. 

Invader plants are red grama, Halls panicum, hairy 
tridens, purple three-awn, annual forbs, and annual 
grasses. Woody plants such as persimmon, catclaw, 
blackbrush, whitebrush, coyotillo, leatherstem, and 
cactus also invade this site (fig. 24). 

Because grazing by goats and sheep has been heavy, 
most of the acreage in the site is in fair or poor condi
tion. Much of the site is covered with thick stands of 
blackbrush, guajillo, leatherstem, pricklypear, and 
mixed brush. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,000 pounds in wetJ year s to 1,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

TIGHT SANDY LOAM RANGE SITE 

Webb fine sandy loam, 0 to 1 percent slopes, and 
Webb fine sandy loam, 1 to 3 percent slopes, make up 
this range site. These soils are nearly level to gently 
sloping. Permeability is moderately slow, and runoff is 
slow to medium. The available water capacity is high. 

About 60 percent of the climax plant community is 
grasses such as side-oats grama, pinhole bluestem, and 
Arizona cottontop. Other important grasses are pink 
pappusgrass, Texas bristlegrass, hooded windmill
grass, and perennial three-awns. Common invader 
plants are red grama, red lovegrass, Texas grama, an
nual grasses, and annual forbs. Woody invader plants 
are mesquite, blackbush in dense stands spiny hack-
berry, and condalia. ' 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
3,000 pounds in wet years to 1,500 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle. 

Use of the Soils for Wildlife .-; 

In Uvalde County, the main kinds of wildlife are 
whi~etail deer, turkey, javelina, fox squirrel, bobwhite 
quail, scaled (blue) quail, dove, cottontail rabbit jack
rabbit, and numerous kinds of nongame birds.' Such 
exoti~ game animals as mouflon sheep, axis deer, and 
Russian boar have been introduced to the county. 
Other kinds of wildlife are raccoon, fox, ringtail cat, 
skunk, opossum, beaver, and other furbearers. Com
mon predators are bobcats, coyote, and a few moun
tai~ lions. Intermittent lakes, streams, ponds, and 
gram fields attract duck and geese during migration. 
Most farm and r anch ponds are stocked with channel 
catfish, black bass, and subfish. The perennial streams 
afford good fishing. Commercial production of catfish 

• 
5 By J";MES HENSON, fi eld specia list in biology, Soil Conserva

tion Service, and CLIFFORD CARTER field specialist in range Soil 
Conservation Service. ' ' 
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Figure 24.-Area of Ector soils in the Stony Ridge range site. The dominant woody vegetation is blackbrush and Jeatherstem. 

has been started in the county. Fish and wildlife re
sources are of great economic importance to landown
ers in this county. 

Successful management of wildlife on any tract of 
land requires that food, cover, and water be available 
in a suitable combination. Lack of any one of these, an 
unfavorable balance among them or an inadequate 
distribution of them can severely iimit or account for 
the absence of a desired kind of wildlife. Soil informa
tion provides a valuable tool in creating, improving, or 
maintaining suitable food, cover, and water for wild
life. 

Most wildlife habitats are created or managed by 
planting suitable vegetation, by manipulating existing 
vegetation so as to bring about natural establishment, 
increase or improvement of desired plants, or by a 
combination of such measures. The influence of a soil 
on plant growth is known for many kinds of soils and 
can be inferred for others from a knowledge of the 
characteristics and behavior of the soil. In addition, 
soil information is useful in selecting sites for creat
ing or improving water areas for wildlife habitats. 

Soil interpretations for wildlife habitat aid in se
lecting the more suitable sites for specific animals or 
birds, and they serve as indicators of the level of man
agement intensity needed to achieve satisfactory re
sults. They also serve as a means of showing why it 
may not be generally feasible to manage a particular 
area for a given kind of wildlife. These interpreta
tions can be used for broad-scale planning of wildlife 
management areas, parks, and nature areas, or for ac
quiring wildlife lands. They also can be important 

where wildlife is a secondary use, for example, on 
r ange. 

Soil properties that affect wildlife habitat are: (1) 
thickness of soil useful to crops, (2) texture of surface 
!ayer, (3) available water capacity to a depth of 40 
mches, (4) wetness, (5) surface stoniness or rocki
ness, (6) flooding hazard, (7) slope, (8) climate and 
(9) salinity. ' 

The soil areas shown on the soil survey maps are 
rated without regard to positional relationships with 
adjoining delineated areas. The size, shape, or location 
of the outlined area does not affect the rating. Certain 
influences on habitats such as elevation and aspect 
must be appraised on site. 

In table 3, the soils of Uvalde County are rated for 
the creation, improvement, or maintenance of six wild
life habitat elements. These ratings are based upon 
limitations imposed by the characteristics or behavior 
of the soil. Four levels of suitability, which indicate 
the degree of soil suitability for a given habitat ele
ment, are recognized. 

Suitability of the soils for wildlife 

The following definitions are given for habitat suit
ability ratings used in table 3: 

Well suited indicates that habitats generally are eas
ily created, improved, or maintained; that the soil has 
few or no limitations that affect management; and 
that satisfactory results can be expected. 

Suited indicates that habitats can be created, im
proved, or maintained in most places; that the soil has 
moderate limitations that affect management; and that 
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STEEP ROCKY RANGE SITE 

This range site is made up of the Rock land part of 
the Rock land-Real association. Areas are mainly slop
ing to steep and of exposed limestone bedrock. Be
tween these limestone bedrock exposures are shallow 
to very shallow clay loams covered with pebbles, cob
bles, stones, and boulders. Water from small showers 
runs off the boulders and limestone exposures and en
ters the soil-filled pockets and crevices. Rapid runoff 
from heavy rains is common on this site. 

More than one-half of the potential plant commu
nity is little bluestem, side-oats grama, Nealley grama, 
pinhole bluestem, green sprangletop, Texas cupgrass, 
tall dropseed, plains lovegrass, tall grama, hairy 
grama, fall witchgrass, Texas wintergrass, slim tri
dens, buffalograss, curly mesquite, forbs, and woody 
plants. 

Climax perennial forbs that make up about 10 per
cent of the annual herbage production are Mexican 
sagewort, Engelmanndaisy bushsunflower, orange zex
menia, gaura, penstemon, bundleflower, and perennial 
eveningprimrose. 

Climax woody plants make up as much as 20 per
cent of the plant community. Some of these are live 
oak, Lacey oak, Texas oak, shin oak, kidneywood, skel
eton goldeneye, skunkbush, evergreen sumac, ephedra, 
feather dalea, and black dalea. 

Invaders are grasses, forbs, and woody plants. 
Among these are red grama, Texas grama, hairy tri
dens, purple three-awn, annual grasses, annual weeds, 
juniper, persimmon, mescalbean, coyotillo, catclaw, 
agarito, and cactus. Ashe juniper has invaded large 
areas. 

This site is grazed mostly by goats, sheep, and deer. 
The site does not lend itself to mechanical brush con
trol. Forage plants, however, do respond to deferred 
grazing and proper stocking rates. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
2,000 pounds in wet years to 1,000 pounds in dry 
years. About 85 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

STONY RIDGE RANGE SITE 

This range site consists of undulating to hilly, very 
shallow to shallow stony clay loams. Many limestone 
fragments are in the soil and on the surface, and boul
ders and stones up to several feet in diameter crop out 
in many places. Permeability is moderate, and the 
available water capacity is low. Water from small 
rains enters the soil, but runoff from heavy rains is 
rapid. Soil erosion is active where the vegetation is 
sparse. Overgrazed areas recover rapidly if rested and 
grazed properly because rocks on the surface protect 
some of the better plants by preserving a seed source. 

Short and mid grasses and a variety of perennial 
forbs and woody plants make up the climax plant com
munity. About 55 percent vegetation is side-oats 
grama, pinhole bluestem, green sprangletop, plains 
lovegrass, Texas cupgrass, and Texas wintergrass. 
Other important grasses are fall witchgrass, curly 
mesquite, slim tridens, hairy grama, Reverchon pani-

cum, Texas bristlegrass, and perennial three-awns. 
Perennial forbs in the climax vegetation are Engel
manndaisy, gaura, perennial eveningprimrose, bush
sunflower, orange zexmania, bundleflower, prairie 
acacia, and dalea. The woody plants are guajillo, kidney
wood, vine ephedra, manystem ratany, false mesquite, 
Southwest bernardia, and Texas bauhinia. 

Invader plants are red grama, Halls panicum, hairy 
tridens, purple three-awn, annual forbs, and annual 
grasses. Woody plants such as persimmon, catclaw, 
blackbrush, whitebrush, coyotillo, leatherstem, and 
cactus also invade this site (fig. 24). 

Because grazing by goats and sheep has been heavy, 
most of the acreage in the site is in fair or poor condi
tion. Much of the site is covered with thick stands of 
blackbrush, guajillo, leatherstem, pricklypear, and 
mixed brush. 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage 1·anges from 
2,000 pounds in wet} years to 1,000 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle and 95 percent 
for goats. 

TIGHT SANDY LOAM RANGE SITE 

Webb fine sandy loam, 0 to 1 percent slopes, and 
Webb fine sandy loam, 1 to 3 percent slopes, make up 
this range site. These soils are nearly level to gently 
sloping. Permeability is moderately slow, and runoff is 
slow to medium. The available water capacity is high. 

About 60 percent of the climax plant community is 
grasses such as side-oats grama, pinhole bluestem, and 
Arizona cottontop. Other important grasses are pink 
pappusgrass, Texas bristlegrass, hooded windmill
grass, and perennial three-awns. Common invader 
plants are red grama, red lovegrass, Texas grama, an
nual grasses, and annual forbs. Woody invader plants 
are mesquite, blackbush in dense stands spiny hack-
berry, and condalia. ' 

Where this site is in excellent condition, potential 
annual acre yield of air-dry herbage ranges from 
3,000 pounds in wet years to 1,500 pounds in dry 
years. About 90 percent of this production is from 
plants that provide forage for cattle. 

Use of the Soils for Wildlife "' 
In Uvalde County, the main kinds of wildlife are 

whi~etail deer, turkey, javelina, fox squirrel, bobwhite 
quail! scaled (blue) quai~, dove, cottontail rabbit, jack
rabbit, and numerous kmds of nongame birds. Such 
exoti~ game animals as mouflon sheep, axis deer, and 
Russian boar have been introduced to the county. 
Other kinds of wildlife are raccoon, fox, ringtail cat, 
skunk, opossum, beaver, and other furbearers. Com
mon predators are bobcats, coyote, and a few moun
tai~ lions. Intermittent lakes, streams, ponds, and 
gram fields attract duck and geese during migration. 
Most farm and ranch ponds are stocked with channel 
catfish, black bass, and subfish. The perennial streams 
afford good fishing. Commercial production of catfish 
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tion Serv1~e, and <?LIFFORD CARTER, field specialist in range Soil 
Conservation Service. ' 
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Figure 24.-Area of Ector soils in the Stony Ridge range site. The dominant woody vegetation is blackbntsh and Ieatherstem. 

has been started in the county. Fish and wildlife re
sources are of great economic importance to landown
ers in this county. 

Successful management of wildlife on any tract of 
land requires that food, cover, and water be available 
in a suitable combination. Lack of any one of these, an 
unfavorable balance among them or an inadequate 
distribution of them can severely iimit or account for 
the absence of a desired kind of wildlife. Soil informa
tion provides a valuable tool in creating, improving, or 
maintaining suitable food, cover, and water for wild
life. 

Most wildlife habitats are created or managed by 
planting suitable vegetation, by manipulating existing 
vegetation so as to bring about natural establishment, 
increase or improvement of desired plants, or by a 
combination of such measures. The influence of a soil 
on plant growth is known for many kinds of soils and 
can be inferred for others from a knowledge of the 
characteristics and behavior of the soil. In addition, 
soil information is useful in selecting sites for creat
ing or improving water areas for wildlife habitats. 

Soil interpretations for wildlife habitat aid in se
lecting the more suitable sites for specific animals or 
birds, and they serve as indicators of the level of man
agement intensity needed to achieve satisfactory re
sults. They also serve as a means of showing why it 
may not be generally feasible to manage a particular 
area for a given kind of wildlife. These interpreta
tions can be used for broad-scale planning of wildlife 
management areas, parks, and nature areas, or for ac
quiring wildlife lands. They also can be important 

where wildlife is a secondary use, for example, on 
r ange. 

Soil properties that affect wildlife habitat are: (1) 
thickness of soil useful to crops, (2) texture of surface 
~ayer, (3) available water capacity to a depth of 40 
mches, ( 4) wetness, ( 5) surface stoniness or rocki
ness, (6) flooding hazard, (7) slope, (8) climate, and 
(9) salinity. 

The S?il areas shown on the soil survey maps are 
rated without regard to positional relationships with 
adjoining delineated areas. The size, shape, or location 
of the outlined area does not affect the rating. Certain 
influences on habitats such as elevation and aspect 
must be appraised on site. 

In table 3, the soils of Uvalde County are rated for 
the creation, improvement, or maintenance of six wild
life habitat elements. These ratings are based upon 
limitations imposed by the characteristics or behavior 
of the soil. Four levels of suitability, which indicate 
the degree of soil suitability for a given habitat ele
ment, are recognized. 

Suitability of the soils for wildlife 

The following definitions are given for habitat suit
ability ratings used in table 3: 

Well suited indicates that habitats generally are eas
ily created, improved, or maintained; that the soil has 
few or no limitations that affect management; and 
that satisfactory results can be expected. 

Suited indicates that habitats can be created, im
proved, or maintained in most places; that the soil has 
moderate limitations that affect management; and that 
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Soil series and map symbols 

Atco: AtA, AtB _______ ________ _______ ___ ______ ____ __ ________ _ 

Badland: Bd - --- ------------- ---- - --- - - - - - - - --- - - - ------ - - ---
Bosque loam, coarse subsoil variant: Bo _______________ _____ ____ _ 
Brackett: BRB, BRE _____ ________________ ________ ______________ _ 

For Real part of BRB and BRE, see Real series. 
Caid: CdA, CdB __ ____________ ___________________________ ____ _ 
Castroville: CcA, CcB ____________________________ - _- ___ - - ---- -
Comitas fine sand, sandy subsoil variant: Cm __ ____ ______________ _ 
Conalb: Co __ ____ ____ __________ __ ____ ______________ __ ___ ____ _ 

Dant : DdA, DdB ___ ---------------- ____________ ---------------
For Uvalde part of DdA and DdB, see Uvalde series. Dev: De __ ________________________________________ _______ ___ _ 

Duval : DuB ____ ________ ___ _______________ ___________________ _ 
Eckrant: ECB, EkC _____ _________________________ - ----------- -

For Kavett part of EkC, see Kavett series. 
Ector: EOB, ERE _________________________________ --- - -------- -
Frio: 

FoA, FoB _______________ ____________ --- _________ __________ _ 
Fs ___ ____ ______ __ _____________ __________________________ _ _ 

Hindes: HYB __ ___ ___________________ _____________________ ___ _ 
For Yologo part of HYB, see Yologo series. 

Ingram: lgC ___________________________________ ___________________ _ 
lnD __ _________ __ _________ _________ ________ ______ _________ _ 

Kavett: KdB--- --- - ---- - - ------- ------------------------------
Knippa: KnA, KnB ______ ___ ____ __ ___ ________ ____ - -- ------ -----
Limestone rock land: LS ______________________________________ _ 

~ercedes: ~6--- ------ - -- ------- ---------------------------- -
~ontell: ~oA, ~oB _______________ ____________ _____ _________ _ 
Olmos: OLB, O~B - _________ _______________ _________________ _ 

For Ector part of O~B. see Ector series. 
Oril : Or---------- - - ------- - - - - - - ---- - - ---- - - ------- -- -------Pratley: PrB ___ _________ __ ___ __ ___ __ __ _______ _________ _______ _ 

Ramadero: Rd-- - - -------------- --- - - ------------ - ------------
Randado: RdB- - - ------- - - - -- --- - - ---- - ------ - ------ ---- ------Real: REB _____________ ___________ ___________________________ _ 

For Eckrant part of REB, see Eckrant series. Rehm: RhB ___ _____ __________________________________________ _ 
Rock land: RRE _______ _______ ____ _______ ____________ _________ _ 

For Real part of RRE, see Real series. 
Sabenyo: SdC--- - - --- --- --- ---- ---- ---- - - - -------- ----------
San Saba: $b ________________________________________________ _______ _ 

Sc ___________ __ ___ ___ ___ ___ _________________ ___________ __ _ 
Speck: SpB ____________ ____ ______ ____ _______________ _________ _ 
Tobosa: T oA, T oB _____ ___________ ____ ____ __ _______ ___ _______ _ 
Topia: TpB __________________ ______ __________ ________________ _ 
Uvalde: UvA, UvB _________ __ _______________________ - - -- _____ _ 
Valco : \/dB -- --- ------ --- -- -- ---------------------------- - ---Volente: \loA, \loB ______ ________________ _____ ____ - - - ________ _ 
Webb: We A, WeB ___________________________________________ _ 
Yologo: ~apped only in an undifferentiated unit with Hindes soils __ 
Zapata: Zd ------------------------------- - -------- - ----------Zavco : ZcA, ZcB ___ __________ _______________ ____ - _- _- _______ _ 

moderate intensity of management and fairly frequent 
attention may be required for satisfactory results. 

Poorly suited indicates that habitats can be created, 
improved, or maintained in most places; that the soil 
has rather severe limitations; that habitat manage
ment is difficult and expensive and requires intensive 
effort; and that results are not always satisfactory. 
(For short-term usage, soils rated as "poorly suited" 
may provide easy establishment and temporary val
ues). 

TABLE 3.-lnterpretations of the soils for elements of 

Grain and 
seed crops 

Elements of wildlife habitat 

Grasses and 
legumes 

Wild herbaceous 
upland plants 

Well suited _________ Well suited ____ __ ___ Well suited ________ _ 
Unsuited ______ ___ __ Unsuited _________ __ Poorly suited ______ _ 
Sui ted _ _ _ _ _ _ _ _ _ _ _ _ _ Well sui ted _ _ _ _ _ _ _ _ _ Well sui ted ____ ____ _ 
Poorly suited _______ Poorly suited _______ Suited ____________ _ 

Well suited ____ _____ Well suited _________ Well suited ________ _ 
Well suited _________ Well suited ____ _____ Well suited ________ _ 
Suited __ ___ ________ Suited _____________ Poorly suited ______ _ 
Suited_____ _____ __ _ Well suited _________ Well suited _____ ___ _ 
Well suited __ _____ __ Well suited ____ _____ Well suited ________ _ 

Poorly suited _______ Suited ________ ____ _ Suited __ __________ _ 
Well suited _________ Well suited ________ _ Well suited ________ _ 
Unsuited __________ _ Unsuited ___________ Poorly suited ______ _ 

Unsuited ___________ Unsuited __________ _ Poorly suited ______ _ 

Suited _______ ____ __ Well suited _________ Well suited ________ _ 
Poorly suited _______ Suited _____________ Suited ___ _________ _ 
Poorly suited _______ Suited _____________ Suited __ __ ________ _ 

Poorly suited _______ Poorly suited _______ Suited __ ___ _______ _ 
Unsuited ___________ Poorly suited _______ Suited ____________ _ 
Poorly suited _______ Poorly suited _______ Suited ____________ _ 
Suited _____________ Suited____ _________ Suited ____ ________ _ 
Unsuited ___________ Unsuited ___________ Unsuited ____ ______ _ 
Suited ______ ___ ____ Suited ____ _________ Suited ____ ________ _ 
Suited ___ __ ________ Suited _____________ Suited _________ ___ _ 
Unsuited __ _________ Poorly suited _______ Poorly suited ______ _ 

Unsuited ___________ Poorly suited _______ Poorly suited ______ _ 
Suited ____ _____ ____ Suited ____________ _ Suited ____________ _ 
Well suited _________ Well suited _________ Well suited ________ _ 
Poorly suited _______ Poorly suited _______ Suited ____________ _ 
Unsuited ___________ Poorly suited _______ Poorly suited ______ _ 

Suited __ __ _________ Well suited _________ Well suited ________ _ 
Unsuited ___________ Unsuited __________ _ Unsuited __________ _ 

Suited _____________ Well suited _________ Well suited _____ ___ _ 

Suited _ _ _ _ _ _ _ _ _ _ _ _ _ Suited _ _ _ _ _ _ _ _ _ _ _ _ _ Suited ____ ________ _ 
Poorly suited ____ ___ Suited _____________ Suited ____________ _ 
Poorly suited ____ ___ Poorly suited _______ Suited ____ ________ _ 
Suited _____________ Suited _____________ Suited ____ ________ _ 
Suited _____________ Suited _____________ Suited ____ ________ _ 
Well suited ____ ____ _ Well suited _________ Well suited ________ _ 
Poorly suited _______ Poorly suited _______ Suited ____ _______ _ _ 
Well suited _________ Well suited _________ Well suited ________ _ 
Well suited __ ___ ____ Well suited _________ Well suited ________ _ 
Unsuited ___________ Poorly suited _______ Poorly suited ______ _ 
Unsuited _____ ______ Unsuited ___________ Poorly suited _____ _ _ 
Well suited __ ___ ____ Well suited ____ _____ Well suited ________ _ 

Unsuited indicates that the soil limitation is so ex
treme that it is impractical, if not impossible, to man
age the designated habitat element. Unsatisfactory 
results are probable. 

Elements of wildlife habitat 

The six habitat elements rated in table 3 are defined 
and exemplified as follows: 

Grain and seed crops are agricultural grains or 
seed-producing annuals planted to produce food for 
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wildlife habitat and for kinds of wildlife 

Elements of wildlife habitat- Continued 

Hardwood trees Wetland food and 
and shrubs cover plants 

Suited ___________ ___ Unsuited __________ _ 
Poorly suited ________ Unsuited _____ _____ _ 
Suited ____ __________ Unsuited __________ _ 
Suited___ ________ ___ Unsuited __________ _ 

Suited _______ ____ ___ Unsuited __________ _ 
Suited ______________ Unsuited __________ _ 
Poorly suited ________ Unsuited __________ _ 
Suited_____________ _ Unsuited __________ _ 
Suited______ ____ ___ _ Unsuited __________ _ 

Shallow water 
developments 

Unsuited __________ _ 
Unsuited __________ _ 
Unsuited __________ _ 
Unsuited __________ _ 

Unsuited ____ ______ _ 
Unsuited __________ _ 
Unsuited __________ _ 
Unsuited __________ _ 
Unsuited __________ _ 

Open land 
wildlife 

Well suited _____ ___ _ 
Unsuited ___ __ ___ __ _ 
Well suited ____ ____ _ 
Poorly suited ___ ___ _ 

Well suited __ ______ _ 
Well suited ____ ____ _ 
Suited _________ __ _ _ 
Well suited __ ______ _ 
Well suited _______ _ _ 

Kinds of wildlife 

Brushland 
wildlife 

Well suited ________ _ 
Poorly suited ___ __ _ _ 
Well suited __ ______ _ 
Suited ____________ _ 

Well suited _______ _ _ 
Well suited ________ _ 
Suited _______ __ ___ _ 
Well suited __ ______ _ 
Well suited ________ _ 

Wetland 
wildlife 

Unsuited. 
Unsuited. 
Unsuited. 
Unsuited. 

Unsuited. 
Unsuited. 
Unsuited. 
Unsuited. 
Unsuited. 

Su!ted _- - ----------- Unsuited _-------___ Unsuited ___________ Suited ___ _____ __ ___ Well suited __ ______ _ Unsuited. 
~u!te~ - - ---- -- ------ Unsuited __ --------- Unsuited _____ ______ Well suited __ ______ _ Well suited __ _______ Unsuited . 

wte - _-- ---- - -- - -- Unsuited ___ -------_ Unsuited_ __________ Poorly suited ___ ____ Suited_______ __ ____ Unsuited. 

Poorly suited ________ Unsuited ___ ________ Unsuited __________ _ Poorly suited __ ___ __ Poorly suited _____ __ Unsuited. 

~u!te~ --- - - - - -- - - - -- Unsuited _--------_- Unsuited __ ------___ Well suited _________ Well suited _________ Unsuited. 
wte -- - ----------- Unsuited ___________ Unsuited ___ ___ _____ Suited ___ ________ __ Well suited _________ Unsuited. 

Suited_- ------------ Unsuited _-------___ Unsuited_ __________ Suited ____ _________ Well suited_ ____ __ __ Unsuited. 

Suited _- -- ___ ------- Unsuited ___ --_-____ Unsuited ___________ Poorly suited __ ___ __ Suited____ _______ __ Unsuited. 
Suited______________ Unsuited ___________ Unsuited ___________ Poorly suited __ _____ Suited __ ___ ____ ____ Unsuited. 
Suited _---__________ Unsuited ___________ Unsuited ___________ Poorly suited ___ ____ Suited ____ _____ ____ Unsuited. 
Suited _____ _________ Unsuited ___________ Unsuited ___________ Suited ____ ______ ___ Well suited_ ________ Unsuited. 
Unsuited ____________ Unsuited ___________ Unsuited_ __________ Unsuited_ __________ Unsuited _______ .___ Unsuited. 
Suited _________ _____ Suited _____________ Suited ____ _________ Suited _____________ Well suited __ ___ ____ Suited. 
Unsuited ______ ___ ___ Poorly suited _______ Poorly suited _______ Suited ________ _____ Poorly suited __ _____ Poorly suited. 
Suited __ _____ _______ Unsuited ___________ Unsuited ___________ Poorly suited___ ____ Suited____ _______ __ Unsuited. 

Suited _______ _______ Unsuited ___________ Unsuited ___________ Poorly suited __ __ ___ Suited ____ ______ ___ Unsuited. 
Suited _________ _____ Unsuited __________ _ Unsuited ___________ Suited ____ ______ ___ Well suited __ _______ Unsuited. 
Suited _____________ _ Unsuited ___________ Unsuited __________ _ Well suited _________ Well suited ______ ___ Unsuited. 
Suited ______________ Unsuited ___________ Unsuited ___________ Poorly suited __ _____ Suited __ ___ ________ Unsuited. 
Suited _______ ___ ____ Unsuited ___________ Unsuited ___ ________ Poorly suited ___ ____ Suited_______ ______ Unsuited. 

Suited ______________ Unsuited ___________ Unsuited ________ ___ Well suited _________ Well suited __ _____ __ Unsuited. 
Unsuited_____ ____ ___ Unsuited ___________ Unsuited ___________ Unsuited _____ _____ _ Unsuited ___ __ ______ Unsuited. 

Suited__ ___ _______ __ Unsuited ____ __ _____ Unsuited __________ _ Well suited ____ ___ __ Well suited_ ________ Unsuited. 

Suited __ _____ __ _____ Poorly suited _______ Poorly suited _______ Suited _______ ____ __ Well suited _______ __ Poorly suited. 
Suited__ _________ ___ Poorly suited _______ Poorly suited ___ __ __ Suited _- __ ______ -_ _ Well suited ____ _____ Poorly suited. 
Suited ___________ ___ Unsuited ___ ________ Unsuited ___________ Poorly suited__ _____ Suited ____ ___ _____ _ Unsuited. 
Suited_ _____ ____ ____ Poorly suited _______ Poorly suited _______ Suited _-_- - _-_- -- __ Well suited _- - - - - ___ Poorly suited. 
Suited ___________ ___ Unsuited ___________ Unsuited ___________ Suited_- __ ______ -_ _ Well suited _________ Unsui ted. 
Suited ___________ ___ Unsuited ___________ Unsuited ___________ Well suited ______ -__ Well suited ___ ______ Unsuited. 
Suited ______ ___ _____ Unsuited ___________ Unsuited ___________ Poorly suited_--- -_- Suited ____ ____ ___ __ Unsuited. 
Suited_ ____________ _ Unsuited ___________ Unsuited __________ _ Well suited ____ -- --- Well suited _- - - - - - - _ Unsuited. 
Suited ______________ Unsuited __________ _ Unsuited ___________ Well suited ________ _ Well suited __ _______ Unsuited. 
Suited _____ ___ ______ Unsuited ___________ Unsuited ___________ Poorly suited _______ Suited __________ ___ Unsuited. 
Poorly suited __ ______ Unsuited ___________ Unsuited ___________ Poorly suited _- --- __ Poorly suited ___ __ __ Unsuited. 
Suited ______ ____ ____ Unsuited ___________ Unsuited __ _________ Well suited _____ ____ Well suited ____ _____ Unsuited. 

67 

wildlife. Examples are corn, sorghums, wheat, oats, 
and sunflower. 

Grasses and legumes include domestic perennial 
grasses and legumes that are established by planting 
and which furnish food and cover for wildlife. Exam
ples are blue panicum and kleingrass. Among the leg
umes are clovers and annuallespedezas. 

amples of these are bluestem, panicum, side-oats 
grama, wild bean, Engelmanndaisy, Mexican sage
wort, bushsunflower, and dalea. 

Wild he1·baceous upland plants are perennial grasses 
and forbs that provide food and cover for wildlife. Ex-

Ha1·dwood t1·ees and sh1·ubs are nonconiferous trees 
shrubs, and woody vines that produce fruits, nuts' 
buds, catkins, or foliage (browse) used extensively a~ 
food by wildlife. These plants commonly become estab
lished through natural processes, but they may be 
planted. Examples are oak, pecan, mesquite, hack-
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berry, whitebrush, kidneywood, catclaw, acacia, wild 
cherry, wild grape, honeysuckle, greenbrier, and au
tumn olive. 

Wetland food and cover plants are annual and per
ennial, wild, herbaceous plants in moist to wet sites, 
exclusive of submerged or floating aquatics, that pro
duce food or cover that is extensively and dominantly 
used by wetland forms of wildlife. Examples are 
smartweed, wild millet, bulrush, spike sedge, rushes, 
sedges, burreeds, wild rice cutgrass, sourdock, and cat
tails. 

Shallow-water developments are low dikes and wa
ter-control structures established to create habitat 
principally for waterfowl. They may be designed so 
that they can be drained, planted, and flooded, or they 
may be used as permanent impoundments to grow 
submerged aquatics. Both fresh and brackish water 
impoundments are included. 

Kinds of wildlife 

The three general kinds of wildlife are defined as 
follows: 

Open land wildlife is birds and mammals that nor
mally frequent cropland, pastures, range, and areas 
overgrown with grasses, herbs, and shrubby growth. 
Examples of this kind of wildlife are quail, dove, cot
tontail rabbit, jackrabbit, and sand hill crane. 

Brushland wildlife is birds and mammals that nor
mally frequent wooded areas of hardwood trees and 
shrubs. Examples of brushland wildlife are deer, tur
key, javelina, squirrel, raccoon, and coyote. 

Wetland w.ildlife is birds and mammals that nor
mally frequent such areas as ponds, streams, ditches, 
marshes, and swamps. Examples of this kind of wild
life are duck, geese, and beaver. 

Use of the Soils in Engineering 6 

This section provides information of special interest 
to engineers, contractors, farmers, and others who use 
soil as structural material or as foundation material 
upon which structures are built. Information is given 
in this section about those properties of the soil that 
affect construction and maintenance of roads, airports, 
pipelines, water storage facilities, erosion control 
structures, and drainage systems. Among the proper
ties most important in engineering are permeability, 
compressibility, shear strength, compaction character
istics, drainage, shrink-swell potential, grain-size dis
tribution, plasticity, and reaction. Also important are 
the depth to bedrock. 

Information concerning these and related soil prop
erties is given in tables 4, 5, 6, and 7. The estimates 
and interpretations of soil properties in these tables 
can be used to-

1. Make soil and land use studies that aid in se
lecting and developing sites for industrial, 
business, residential, and recreational uses. 

2. Locate probable sources of sand and other 
material for construction. 

a By JOSEPH G. MILLER, civil engineer, Soil Conservation 
Service. 

3. Make preliminary estimates of the engineer
ing properties of soils for use in planning the 
construction of terraces, ponds, irrigation 
systems, and other structures for soil and 
water conservation. 

4. Correlate performance of engineering struc
tures with soil mapping units. 

5. Determine the suitability of soils for the 
cross-country movement of vehicles and con
struction equipment. 

6. Obtain supplemental information from other 
published maps, reports, and aerial photo
graphs for the purpose of making maps and 
reports that can be used readily by engineers. 

7. Develop other preliminary estimates for con
struction purposes pertinent to the particular 
area. 

This survey does not eliminate the need for or take 
the place of onsite sampling and testing of soils for 
the design and construction of specific engineering 
works. The estimated values for bearing capacity and 
traffic supporting capacity expressed in words should 
not be assigned specific values. 

This survey can be useful in planning more detailed 
field surveys to determine the in-place condition of the 
soil at the site. Estimated engineering properties are 
generally to depths of about 5 feet, and interpretations 
normally do not apply to greater depths. In addition, 
small areas of other soils and contrasting situations 
are included in mapping units that may have different 
engineering properties than those listed. 

Some of the special terms used by soil scientists 
may not be familiar to the engineer, and some com
mon terms may have special meanings in soil science. 
Several of these terms are defined in the Glossary. Ad
ditional information about the soils can be found in 
other sections of this survey. 

Winter grading and frost action are not problems in 
Uvalde County because the soils generally have a low 
moisture content during winter, and periods of sub
freezing temperatures are fairly short. In addition, 
agricultural drainage and salinity are not problems in 
this county. Some of the Montell soils are moderately 
to highly saline, and some of the Mercedes soils are 
moderately saline. 

Open-quarry mining of rock asphalt and traprock is 
done in Uvalde County. Rock asphalt seams are in the 
interbedded limestone beneath the Ector soils in the 
southwestern part of the county. The traprock is quar
ried in the area west of Knippa from beneath the In
gram soils. 

Engineering classification systems 

The material in the horizons of a typical profile for 
each soil type is classified, in table 4, according to the 
following three most commonly used systems: the 
USDA system; the Unified soil classification system 
used by the engineers of the Soil Conservation Serv
ice, the Department of Defense, the U.S. Army Corps 
of Engineers, and others (7); and the AASHO system, 
adopted by the American Association of State High
way Officials (1). 

Agricultural scientists of the United States Depart-
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ment of Agriculture classify soils according to texture, 
color, and structure. This system is useful as the ini
tial step in making engineering classifications of soils. 
Additional properties important in engineering can be 
estimated or can be determined by tests. 

USDA texture is determined by the relative propor
tions of sand, silt, and clay in soil material that is less 
than 2 millimeters in diameter. "Sand," "silt," "clay," 
and some of the other terms used in the USDA tex
tural classification are defined in the glossary of this 
survey. 

In the Unified Soil Classification System, soils are 
classified according to particle size distribution, plas
ticity index, liquid limit, and organic matter. Soils are 
grouped in 15 classes. There are eight classes of 
coarse-grai11ed soils. identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH. and OH; and one 
class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes are designated by 
symbols for both classes; for example CH-MH. The 
letters used in class designation mean G, gravel; S, 
sand; M, silt; and C, clay. Clean sands are identified 
by SW or SP; sands with fines of silt and clay by SM 
or SC; silt and clay that have a low liquid limit by ML 
and CL; and :;;ilt and clay that have a high liquid limit 
by MH and CH. 

Most highway engineers classify soil material ac
cording to the AASHO system. In this system, a soil is 
placed in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. In group A-1 are 
gravelly soils of high bearing strength, or the best 
soils for subgrade (foundation). At the other extreme 
are clay soils that have low strength when wet. The 
best soils for subgrade are therefore classified as A-1, 
the next best A-2, and so on to class A-7, the poorest 
soils for subgrade. Where laboratory data are avail
able to justify a further breakdown, the A-1, A-2, 
and A-7 groups are divded as follows: A-1-a, 
A-1-b, A-2-4, A- 2-5, A-2-6, A-2-7, A-7-5, and 
A-7-6. If soil material is near a classification bound
ary, it is given a symbol showing both classes; for ex
ample, A-4 or A-6. Within each group, the relative 
engineering value of a soil material can be indicated 
by a group index number. Group indexes range from 0 
for the best material to 20 for the poorest. The 
AASHO classification for tested soils, with index nu~
bers in parentheses, are shown in table 7; the esti
mated classifications for all soils mapped in the survey 
are given in table 4. 

Engineering properties of the soils 
Table 4 provides estimates of soil properties that 

apply to engineering. These estimates are ba~ed on the 
test data shown in Table 7, on field tests, and on expe
rience with the same kinds of soi~s in surroundmg 
counties. 

In the column "Depth to Bedrock," depth is shown 
in inches to where consolidated material is found. 

Classification according to hydrologic soil groups is 
used in watershed planning to estimate runo!f .from 
rainfall. Soil properties that influence the m1mmum 

rate of infiltration obtained for a soil unprotected by 
vegetation and after prolonged wetting are considered. 
These properties are depth of seasonally high water 
table, intake rate and permeability after prolonged 
wetting, and depth to very slowly permeable layer. 
The influence of ground cover is treated independent 
of the hydrologic soil groups. The soils in Uvalde 
County have been classified into four groups, A 
through D. 

Group A soils have a high infiltration rate even 
when thoroughly wetted. These are chiefly deep, well
drained to excessively drained sand, gravel, or both, 
These soils have a high rate of water transmission 
and a low runoff potential. 

Group B soils have a moderate infiltration rate 
when thoroughly wetted. The:::e are chiefly moderately 
deep to deep, moderately well drained to well-drained 
soils that have moderately fine to moderately coarse 
textures. These soils have a moderate rate of water 
transmission and a moderate runoff potential. 

Group C soils have a slow infiltration rate when 
thoroughly wetted. These are chiefly soils that have a 
layer that impedes downward movement of water, 
soils that have moderately fine to fine texture and slow 
infiltration rate, or soils that have moderate water ta
bles. These soils have a slow rate of water transmis
sion and a high runoff potential. 

Gronn D soils have a very slow infiltration rate 
when thoroughly wetted. These are chiefly clay soils 
that have high swelling potential. soils that have a 
permanent high water table, soils that have a claypan 
or clay laver at or near the surface, and shallow soils 
that overlie nearly impervious material. These soils 
have a very slow rate of water transmission and a 
very high runoff potential. 

In the column headed "Depth from surface," the 
depth, in inches. is given for the major distinctive 
layers of the soil profile. 

In the columns headed "Coarse fraction greater than 
3 inches (percent)" and "Percentage less than 3 inches 
passing sieve," estimates are given for a range in 
percentage of soil materials passing five different sieve 
sizes. This information is useful in helping to deter
mine suitability of the soil as material for construction 
purposes. 

Permeability, as used in table 4, relates only to 
movement of w~ter downward through undisturbed 
and uncompacted soil. It does not include lateral seep
age. The estimates are based on structure and poros
ity of the soil. Plowpans, surface crusts, and other 
properties resulting from use of the soils are not con
sidered. 

Available water capacity is the amount of water a 
soil can hold and make available to plants. It is the 
numerical difference between the percentage of water 
at field capaCity and the percentage of water at the 
time plants wilt. The rate is expressed as inches of 
water per inch of soil depth. 

Reaction is the degree of acidity or alkalinity of a 
soil expressed as a pH value. Soil reaction and relative 
terms used to describe pH values are explained in the 
Glossary. 
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TABLE 4.-Estimated soil properties 
[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 

referring to other series in the first column of this table. Absence of data indicates that no estimates 

Soil series 
and 

map symbols 

Hydro
logic 
group 

Atco: At A, AtB_ __ _ ___ ___ _ _ _ __ __ _ _ _ _ B 

Bandland: Bd. 
Properties too variable to rate. 

Bosque loam, coarse subsoil variant: Bo_ B 

*Brackett: BRB, BRE __ _ - - ------ ------ C 
For Real part of BRB and BRE, see 

Real series. 

Caid: CaA, CaB _____________________ B 

Castroville: CcA, CcB _______________ B 

Comitas fine sand, 
sandy subsoil variant: Cm _________ A 

Conalb: Co_________________________ B 

*Dant: DaA, DaB ___ ___ ______ ___ ___ __ D 
For Uvalde part of DaA and DaB, see 

Uvalde series. 

Dev : De ___________________________ _ B 

Duval: DuB _______________ _________ _ B 

*Eckrant: ECB, EkC __ ----- -- -- -- - - - D 
For Kavett part of EkC, see Kavett 

series. 

Ector: EOB, ERE_ ___________________ D 

Frio: FoA, FoB, Fs------------------- B 

*Hindes: HYB_ _ _ _ _ _ _ ____ _ __ _ _ __ _ _ _ _ C 
For Yologo part of HYB, see Yologo 

series. 

Ingram: lgC, lnD- ------------------- D 

Depth 
to 

bedrock 

Depth 
from 

surface USDA 
texture 

Classification 

Unified AASHO 

Inches Inches 

>60 

>60 

10-20 

>60 

>60 

>60 

>60 

>60 

>60 

40-60 

4-20 

4-19 

>60 

>60 

20-48 

0-72 Loam to sandy clay loam ______ _ CL 

0-12 Loam ____ ___ _____ _________ ___ CL 
12-60 Fine sandy loam ___ __ ____ _____ SC or CL 

0-14 Loam ________________________ SC or CL 
14-72 Limestone, weakly cemented. 

0-25 Sandy clay loam __ _______ ___ __ SC or CL 
25--35 Clay loam ______ _____ __ _______ SC or CL 

35--76 Sandy clay loam ____ _______ ___ SC or CL 

0-50 Clay loam to clay ____ _____ __ __ CL 
50- 64 Clay_____ ________ ________ ____ CL 

0-24 
24-54 
54-84 

Fine sand _____ ______ _________ SM 
Loamy fine sand ____ _____ _____ SM 
Fine sandy loam _____ _________ SM- SC 

0-64 Loam and very fine sandy loam CL or ML-
(stratified). CL 

0-12 Clay loam _______ _________ ____ CL 

12-34 Clay ___ ________ ___ ______ _____ CH 
34-60 Clay__ __ ______ ______ _______ __ CL or CH 

A- 4 or 
A- 6 

A- 6 
A- 6 

A- 6 

A- 6 
A- 6 or 

A- 7 
A- 6 

A- 7- 6 
A- 6 or 

A- 7-6 

A- 2- 4 
A- 2- 4 
A- 4 

A- 6 or 
A- 4 

A- 6 or 
A- 7 

A- 7- 6 
A- 7- 6 

0-16 Very gravelly clay loam ________ GC or GM- A- 2 
GC; SC or 
SM-SC 

16-42 Very gravelly clay loam and GC or GM- A- 2 
loam. GC; SC or 

SM- SC 

0-12 Fine sandy loam __ _____ ____ ___ SM or SC 

12-46 Sandy clay loam_ ___ ____ __ ____ SC or CL 

46-54 Soft sandstone. 

0-12 Gravelly clay __ __ _______ ______ GC or SC 

12- 30 Indurated limestone bedrock. 

0-15 Cobbly clay loam ______________ GC or SC 
15-20 Indurated limestone bedrock. 

0-60 Silty clay loam or clay loam __ __ CL 

0-8 Gravelly sandy clay loam___ _ _ _ GC or SC 

8-31 Very gravelly clay ________ _____ GC 

31-60 Caliche of clay loam texture__ _ _ CL 

0-42 Clay and cobbly clay __________ CH 
42-60 Indurated basalt. 

A- 2 or 
A- 4 

A- 6 or 
A-4 

A-2- 7 or 
A- 7- 6 

A- 2 

A- 6 or 
A- 7- 6 

A- 4 or 
A- 6 

A- 2 or 
A- 6- 7 

A-6 

A-7-6 
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significant to engineering 

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
were made for the property. The symbol > means "more than," the symbol < means "less than"] 

Coarse Percentage less than 3 inches passing sieve-
fraction 

Permea- Available Shrink-
greater water Reaction swell 
than 3 No.4 No. 10 No. 40 No. 200 bility capacity potential 
inches (4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.) 

Percent Inches per hour Inches per hour 

0-5 95-100 95-100 85-95 65-85 0.63-2.0 0.1Q-0 .15 7.9-8. 4 Low. 

Q-5 90-100 90-100 80-95 50-70 0.63-2. 0 0.10-0 .15 7.9-8.4 Low. 
Q-5 90- 100 9Q-100 75-90 35-55 0.63-2.0 0.10- 0.15 7.9-8.4 Low. 

Q-20 70- 100 65-100 60-95 45-75 0.20-0.63 0.10- 0.15 7.9-8. 4 Low. 

0 98-100 98-100 80-90 35-55 0.63-2. 0 0.1Q-0 .15 7.9- 8.4 Low. 
0 95-100 95-100 85-95 45--60 .63-2 .0 0.1Q-0 .15 7.9- 8.4 Low. 

0 90-100 90-100 85-95 40-60 0.63-2.0 0.10- 0.15 7 .9-8.4 Low. 

0 98- 100 95-100 90-98 80-90 0 .63-2 .0 0.15-0.2 7.9-8. 4 Moderate. 
0 85-100 80-95 80-95 75-90 0.63-2.0 0.10-0.15 7.9-8 .4 Low. 

0 100 100 90- 100 15-25 2.Q-6.3 0.07-0.1 5.1-6.5 Low. 
0 100 100 90-100 20-35 2.0-6 .3 0.07- 0.1 5.1-6.5 Low. 
0 100 100 80-90 40-50 2.0-6.3 0.11-0 .15 5.1-6.5 Low. 

0 90- 100 90-100 80-95 5Q-70 0.63-2 .0 0.10- 0.15 7.9-8.4 Low. 

0 100 95-100 90-100 70-80 0.20- 0.63 0 .15--0.2 7.9-8.4 Moderate. 

0 100 95-100 90- 100 75-95 0.06-0.2 0.15-0.2 7 .9-8.4 High. 
0 100 95-100 90-100 75-95 0.06- 0.2 0.10- 0.15 7.9-8.4 High. 

0-10 35-65 20-65 20-45 10-35 2.0-6.3 0.05- 0.1 7.9- 8 .4 Low. 

5-20 15-65 10-65 10-45 1Q-35 2. 0-6.3 0.05-0.1 7 .9-8.4 Low. 

0 98- 100 98-100 60-80 25-50 0.63-2 .0 0 .10- 0.15 6.1-6 .5 Low. 

0 98- 100 98-100 70- 90 35--55 0.63-2.0 0 .10-0.15 6.1- 7 .3 Low. 

15- 60 45- 80 40- 75 35-55 3Q-50 0. 2Q-0. 63 0.10- 0.15 6.6-8.4 High. 

15-60 30- 70 20-65 15-50 12-35 0.63-2 .0 0.05-0.1 7.9- 8.4 Low. 

95-100 ' 75-100 70-95 0.20-0.63 0.15-0.2 7.9- 8.4 Moderate. 0 95- 100 

Q-5 5Q-95 50-95 45-75 35-50 0.63-2 .0 0.10- 0.15 6.1- 7 .8 Low. 

Q-15 20- 70 20-65 20-60 2Q-50 0.20- 0. 63 0.05-0 .1 6.1- 7.8 Moderate. 

0- 5 85- 95 80- 95 75-90 65-80 0.20- 0.63 <0. 06 7.9- 8.4 Low. 

15-35 75-95 65-90 65-90 60-85 0.06- 0.2 0.10- 0.2 6.6- 8 .4 High. 
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Soil series 
and 

maps symbol 

Hydro
logic 
group 

Kavett: KaB _______ ____ _____________ D 

Knippa: KnA, KnB ___________________ D 

Limestone rock land : LS. 
Properties too variable to rate. 

Mercedes: Me______ ________ _______ _ D 

Montell : MoA, MoB _________ ______ _ D 

*Olmos: OLB, OMB _____ ___ ________ _ C 
For Ector part of 0 MB, see Ector 

series. 

Orif: Or _______ - ____ ___ _ ----------- A 

Pratley: PrB __ ____ _____ ______ - _----- C 

Ftamadero : Ra ______ _________________ C 

Ftandado: RdB_--- ______ ----- __ ----- C 

*Fteal : REB ___ ______________________ D 
For Eckrant part of REB, see 

Eckrant series. 

Ftehrn: RhB _________________________ C 

*Ftock land: RRE. 
For Fteal part of RRE, see Fteal series. 

Properties too variable to rate. 

SOIL SURVEY 

TABLE 4.-Estimated soil properties 

Depth 
to 

bedrock 

Inches 
13-20 

>60 

>60 

>60 

7-20 

>60 

22-40 

>60 

12-20 

8-20 

30-60 

Depth 
from 

surface 

Inches 

USDA 
texture 

Classification 

Unified 

0-16 Clay ____________ ____________ _ CH or MH-

16-18 Strongly cemented caliche. 
18-36 Limestone and marl. 

CH 

0-35 Clay ____________ ____________ _ CH or CL 
35-60 Clay loam ____________________ CH or CL 

0- 74 Clay _________________________ CH 

0-72 Clay _________________________ CH 

0-13 Gravelly loam _________________ GC, GM, or 
sc 

13-14 Indurated caliche. 
14-26 Weakly cemented caliche. 

0-12 Fine sandy loam ______________ SM or SM-
SC 

12-40 Very gravelly sand ____________ GW, GP, or 
GM; SP or 
SM 

40-80 Sand _________________________ GM or SM 

0-8 
8-35 

35-40 
40-54 

0-19 
19-60 

0-5 

5-14 

14-17 

Clay______________ ___________ CL or CH 
Clay _______________________ __ CH 
Indurated caliche. 
Limestone. 

Sandy clay loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ SC or CL 
Sandy clay loam ______________ CL 

Fine sandy loam ______________ SM-SC or 
ML-CL 

Sandy clay loam _________ _____ SC or CL 

Cobbly sandy clay loam ________ SC 

17- 26 Caliche: indurated in upper 
part; weakly cemented below. 

0- 13 Gravelly clay loam ____________ GC or SC 
13- 36 Weakly cemented limestone. 

0- 10 Gravelly clay loam ____________ SC 

10- 25 Very gravelly clay loam ________ GC or SC 

25-42 Clay loam ____________________ CL 

42-66 Sandy clay loam and chalk. 

AASHO 

A- 7- 6 

A-7- 6 
A- 7- 6 or 

A- 6 

A-7-6 

A- 7- 6 

A-2-6 or 
A-2-4 

A-2-4 or 
A-4 

A-1 

A-1 

A- 7- 6 
A-7-6 

A- 6 
A- 6 

A-4 

A-2-4, 
A-2-6, 
A-4, or 
A- 6 

A-2-4, 
A-2-6, 
A-4, or 
A- 6 

A-2- 6 

A- 2 or 
A-6 

A- 2 or 
A- 6 

A-6 or 
A- 7-6 
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significant to engineering-Continued 

Coarse Percentage less than 3 inches passing sieve-
fraction Permea- Available Shrink-
greater bility water Reaction swell 
t han 3 No.4 No. 10 No. 40 No. 200 capacity potential 
inches (4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.) 

0-5 90-100 90-100 85-100 80-95 0.20- 0.63 0.15-0 .2 7.9-8.4 High. 

0 90-100 85-100 80-98 75-95 0.20-0.63 0.1 5-0.2 7 .9-8 .4 High. 
0 90-100 85-100 78-97 70-95 0.20-0.63 0.15-0.2 7.9-8 .4 High. 

0 100 100 100 75-90 0.02- 0.05 0.12- 0.14 7.9- 8.4 High. 

0 100 95-100 90-100 85-96 <0. 06 0 .15-0.2 7.9-8.4 High. 

10-35 35-75 25-65 25-55 20-35 0.63-2.0 0.05-0.1 7.9-8.4 Low. 

0-5 80-95 75-95 40-60 20-40 6.3-20.0 0.05-0.1 7.9- 8.4 Low. 

0-15 20- 70 10-65 5-35 0-20 6.3-20.0 <0.06 7.9-8 .4 

0-15 50-85 40-75 30-50 5-20 6.3-20.0 <0.06 7.9-8 .4 

0 90- 100 90-100 80-95 75-90 0.63-2.0 0.15-0.2 6.6-8 .4 High. 
0 95-100 95-100 80-95 80-90 0. 20-0.63 0 .15-0.2 7.4-8 .4 High. 

0 100 100 95-100 45-60 0.63-2.0 0.15-0.2 6.6-8 .4 Low. 
0 100 100 95-100 50-65 0.63-2. 0 0.15-0.2 6.6-8 .4 Low. 

0 95- 100 90-100 65-85 35-55 0.63-2.0 0.10- 0.15 6.6- 7.8 Low. 

0-5 90-100 90-100 75-90 30-55 0.63-2. 0 0.10- 0.1 5 6.6- 7.8 Low. 

40-90 65- 75 50-70 40-60 25-45 0.63-2.0 0.10- 0.15 6.6- 7.8 Low. 

10-30 40- 75 30-65 25-50 20-35 0.63-2. 0 0.05- 0.1 7.9-8 .4 Moderate. 

0-5 60-85 50-85 40- 75 30- 50 0.63-2. 0 0.10- 0.15 7.9- 8.4 Low. 

0- 10 25-70 20-65 20-60 20-50 0.63-2. 0 0.05- 0.1 7.9-8 .4 Low. 

0-5 85- 100 75-95 55-85 50-75 0.63-2.0 0.10- 0.15 7.9- 8.4 Low. 
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TABLE 4.-Estimated soil properties 

Classification 
Soil series Hydro- Depth Depth 

and logic to from 
map symbols group bedrock surface USDA Unified AASHO 

texture 

Inches Inches 
Sabenyo: SdC __ ___ ____ __________ ____ B >60 0-17 Clay loam _____ _______________ CL A- 6 or 

A- 4 
17-55 Clay loam _____ _______ __ ______ CL A- 6 
55-85 Sandy loam ____ _________ ______ CL, SC, or A-4 or 

SM-SC A- 6 

San Saba: Sb, Sc ______ __ ____ ____ ____ D 24-40 0-29 Clay _____ ___ _____ __ __ ________ CH A-7- 6 
29-30 Indurated limestone bedrock. 

Speck: SpB _____ __ __ _____ ___ ________ D 14-20 0-8 Clay ______ ________________ ___ CL A- 6 or 
A- 7- 6 

8-17 Clay _____ ___ ______ ______ _____ CL or CH A-7-6 
17-18 Limestone bedrock. 

Tobosa: ToA, ToB ______ ______ ___ ____ D >60 0-46 Clay __________ ___ ____________ CH A-7- 6 
46-56 Gravelly clay __ _____ ___ ___ ____ CH A- 7-6 

Topia: TpB ___ __ ____ _____ _______ ___ _ D 21- 40 0-7 Clay _______________________ __ CL or CH A- 7- 6 
7- 22 Clay ____ __ ________ ___________ CH A- 7- 6 

22-30 Clay and very gravelly clay _____ GC, SC, CL, A- 2- 7 or 
or CH A- 7-6 

30-48 Weakly consolidated limestone. 

Uvalde: UvA, UvB ___ ___ _______ ______ c >60 0-35 Silty clay loam __ ____ _____ _____ CL A- 7- 6 
35-80 Silty clay loam __ ______________ CL A- 6 or 

A- 7-6 

Val co: \/dB ________ ______ ___ _____ ___ c 13-20 0-17 Clay loam 
clay loam. 

and very gravelly CL A- 6 

17-19 Strongly cemented caliche. 
19-36 Weakly cemented caliche. 

Volente: \loA, \loB __ ____ _______ ___ _ c >60 0-12 Clay loam _____ _________ ______ CL A- 6 
12-35 Clay __ _______ ___ ______ ____ ___ CL or CH A- 7- 6 
35-60 Clay ____________ ______ ___ __ __ CL or CH A- 7- 6 

Webb: We A, WeB_--- _____ _____ ____ c 36-60 0-9 Fine sandy loam _________ _____ SM-SC, SC, A- 2 or 
orML A-4 

9-14 Sandy clay loam __ ____ __ ______ SC or CL A- 6 
14-46 Sandy clay ___ ________ ____ ____ CL A- 6 or 

A- 7- 6 
46-60 Sandy clay loam __ ___ __ _______ SC or CL A- 6 

Yologo ______ _______ _______ ____ _____ _ D 8-19 0- 5 Gravelly loam ____ _____ ____ __ __ GC or SC A- 1- 2 or 
Mapped only with Hindes soils. A- 4- 6 

5- 12 Very gravelly clay loam ___ _____ GC or SC A- 2 or 
A- 6 

12- 14 Indurated caliche plates. 
14-24 Clay loam caliche __ ______ _____ SC or CL A- 6 

Zapata: Zd-- - - -- - --- - --- - - - ------- - c 3- 10 0-5 Loam _______ _________________ SC or CL A- 4 or 

5-9 Indurated caliche. 
A- 6 

9-30 Weakly cemented caliche. 

Zavco: ZcA, ZcB _______ ___ ______ ___ _ c 40-60 0- 17 Sandy clay loam __ ______ __ ____ SC or CL A- 6 
17-42 Sandy clay ___ _______ ___ __ ____ CL A- 6 or 

A- 7 
42- 54 Sandy clay loam ______________ SC or CL A- 6 
54- 55 Weakly consolidated sandstone. 

---
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significant to engineering-Continued 

Coarse Percentage less than 3 inches passing sieve-
fraction Permea- Available Shrink-
greater bility water Reaction swell 
than 3 No.4 No. 10 No. 40 No. 200 capacity potential 
inches (4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.) 

0 95-100 95-100 85-95 65-85 0.63-2.0 0.10-0.15 7.9-8.4 Low. 

0 75-95 65-85 65-80 60- 75 0.63-2.0 0.05-0.1 7.9-8.4 Low. 
0 95-100 95-100 60- 70 35-55 0.63-2.0 0.05-0.1 7.9-8.4 Low. 

0- 15 80- 100 80-100 80-100 75-100 <0.07 0.15-0.2 7.4-8.4 High. 

0-10 90-100 90-100 80-95 75-90 0.20-0.63 0.15-0.2 6.1-7.8 Low. 

0-10 75-95 75-95 75-95 60- 95 0.06-0.2 0.15-0.2 6.1-7.8 Moderate. 

0 100 100 90-100 85-95 <0.07 0.15-0.2 7.9-8.4 High. 
0-5 60-95 60-95 55-90 50-90 <0.07 0.10-0.15 7.9-8.4 High. 

0 85-100 85-100 80-95 75-90 0.06-0.2 0.15-0.2 6.1-7.8 High. 
0 85-100 85-100 80-95 80-95 <0.07 0.15- 0.2 6.1-7.8 High. 
0-5 45-95 40-90 30-80 20-70 0.06-0.2 0.15-0.2 7.4-8.4 Moderate. 

0 98-100 95-100 90-98 80-91 0.63-2.0 0.15-0.2 7.9-8.4 Low. 
0 85-100 80-99 80-96 75-90 0.63-2.0 0.10-0.15 7.9-8.4 Low. 

0-5 80-95 75-90 60-80 50-70 0.63-2.0 0.10-0.15 7.9-8.4 Low. 

0 90-100 95-100 95-100 75-85 0.63-2.0 0.15-0.2 7.9-8.4 Moderate. 
0 95-100 95-100 95-100 85-95 0.20-0 .63 0.15-0.2 7.9-8.4 High. 
0 95- 100 95-100 95-100 85-95 0.20- 0.63 0.15-0.2 7 .9- 8.4 High. 

0 98- 100 98-100 60-80 25-55 0.63-2.0 0.10-0.15 5.6-6.0 Low. 

0 98- 100 98- 100 70-90 35-60 0.63-2 .0 0.15- 0.2 6.1-7.8 Low. 
0 98- 100 98-100 80-95 50-75 0.20-0.63 0.15-0.2 6.1-7.8 Moderate. 

0 98- 100 95-100 70-80 35-55 0.63-2.0 0.10- 0.15 7.9-8.4 Low. 

0-5 25-95 25-95 20-70 20-50 0.63-2.0 0.10-0.15 6.1-7.8 Low. 

0- 10 20- 70 20-65 20-60 20-50 0.63-2.0 0.05-0.1 6.1-7.8 Low. 

0 80- 95 75-95 50-75 40-60 0.63- 2.0 <0.06 7.9- 8.4 Low. 

0- 20 85-95 75-95 75-90 40-65 0.63-2 .0 0.10- 0.15 7.9-8.4 Low. 

0 95- 100 95-100 80-90 40-65 0.63-2.0 0.10- 0.15 6.1-7.8 Low. 
0 95-100 95-100 85-95 50-75 0.20-0.63 0.10-0.15 7.4-8.4 Moderate. 

0- 10 85- 100 90-100 70-85 45-65 0.63-2.0 0.10- 0.15 7.9-8.4 Low. 
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TABLE 5.-Interpretations of engineering properties 

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series in the first column of this tabJe. Absence 

Soil series 
and 

map symbols Camp areas 

Degree of limitation and features affecting-

Picnic areas Playgrounds 

Atco: AtA, AtB_ _ __ __ _ ___ Slight___ ___ ___ _______ __ Slight_ _____ -- - - ___ ----_ Slight where slopes are 
0 to 2 percent. 

Badland : Bd. 
Properties too variable 

to rate. 

Bosque loam, coarse sub
soil variant : Bo. 

*Brackett: BRB, BRE _____ _ 
For Real part of BRB 

and BRE, see Real 
series. 

Severe: flooding 
hazard. 

Moderate where slopes 
are 2 to 15 percent; 
moderately slow 
permeability. 

Severe where slopes are 
15 to 30 percent. 

Caid: CaA, CaB ___ _____ __ Moderate: sandy clay 
loam. 

Moderate: flooding 
hazard. 

Slight where slopes are 
2 to 8 percent. 

Moderate where slopes 
are 8 to 15 percent. 

Severe where slopes are 
15 to 30 percent. 

Moderate: sandy clay 
loam. 

Moderate where slopes 
are 2 to 3 percent. 

Moderate: flooding 
hazard. 

Moderate where slopes 
are 2 to 6 percent ; 
moderately slow 
permeability. 

Severe where slopes are 
6 to 30 percent. 

Moderate: sandy clay 
loam; 0 to 3 percent 
slopes. 

Paths and trails 

Slight _________ __ ______ _ 

Slight ____ ________ _____ _ 

Slight where slopes are 
2 t o 6 percent. 

Moderate where slopes 
are 6 to 15 percent. 

Severe where slopes are 
15 to 30 percent. 

Moderate: sandy clay 
loam. 

Castroville: CcA, CcB _ _ __ Moderate: clay loam __ _ Moderate: clay loam__ _ Moderate: clay loam ___ Moderate: clay loam __ _ 

Comitas fine sand, sandy 
subsoil variant: Cm. 

Severe: loose sand ______ Severe: loose sand __ __ __ Severe: loose sand ____ __ Severe: loose sand _____ _ 

Conalb: Co ________ _____ _ Severe: flooding 

*Dant: DaA, DdB ___ _____ _ 
For Uvalde part of 

DaA and DaB, see 
Uvalde series. 

hazard. 

Moderate: clay loam; 
slow permeability. 

Dev: De _______ _____ __ ___ Severe: flooding 
hazard; 50 to 80 
percent coarse 
fragments. 

Moderate: flooding 
hazard. 

Moderate: flooding 
hazard. 

Moderate: clay loam___ Moderate: clay loam; 
slow permeability. 

Severe: flooding 
hazard; 50 to 80 
percent coarse 
fragments. 

Severe : flooding 
hazard; 20 to 80 
percent coarse 
fragments. 

Duval: DuB____ ____ _____ _ Slight __ -- ----- - - ----- - - Slight __ ----- _____ ____ __ Slight where slopes are 
0 to 2 percent. 

•Eckrant: ECB, Eke _____ _ 
For Kavett part of 

EkC, see Kavett 
series. 

Severe: stony clay; 50 
to 85 percent coarse 
fragments. 

Severe: stony clay; 50 
to 85 percent coarse 
fragments. 

Moderate where slopes 
are 2 to 3 percent. 

Severe: stony clay; 50 
to 85 percent coarse 
fragments. 

Slight _______ __ ________ _ 

Moderate: clay loam ___ _ 

Severe: 50 to 80 
percent coarse 
fragment3. 

Slight __ _________ __ ____ _ 

Severe: stony clay; 50 
to 85 percent coarse 
fragments. 
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of the soils for use in farming and recreation 

such m11:ppi_ng units may ha':"e different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
of data mdicates that no estimates were made for the property] 

Degree of limitation and features affecting- Continued Soil features affecting-

Ponds 
Irrigation Terraces and diversions Grassed waterways 

Reservoir areas Embankments 

Severe : seepage _________ Moderate: medium Features generally Features generally Features generally 
compressibility; fair to favorable. favorable. favorable. 
good resistance to 
piping and erosion. 

Moderate: moderate Moderate: medium Subject to infrequent Subject to infrequent Subject to infrequent 
permeability. compressibility; poor flooding. flooding. flooding. 

resistance to piping 
and erosion. 

Severe: seepage _________ Moderate: medium Limestone at a depth of Less than 20 inches of Limestone at a depth of 
compressibility; fair less than 20 inches; borrow material. less than 20 inches; 
resistance to piping slopes; low available low available water 
and erosion. water capacity. capacity. 

Moderate: moderate Moderate: medium Features generally Features generally Features generally 
permeability. compressibility; fair to favorable. favorable. favorable. 

to good resistance to 
piping and erosion. 

Severe : seepage __ _______ Moderate: medium Features generally Features generally Features generally 
compressibility; fair to favorable. favorable. favorable. 
good resistance to 
piping and erosion. 

Severe: moderately Moderate: fair slope Low available water Poor stability ___________ Low available water 
rapid permeability. stability; poor resist- capacity. capacity. 

ance to piping and 
erosion. 

Severe: seepage __ __ ___ __ Moderate: medium Subject to infrequent Subject to infrequent Subject to infrequent 
compressibility; fair to flooding. flooding. flooding. 
good resistance to 
piping and erosion. 

Slight __________ _________ Moderate: fair slope Features generally Features generally Features generally 
stability; high favorable. favorable. favorable. 
compressibility. 

Severe: moderately Severe: poor resistance Subject to frequent Subject to frequent Subject to frequent 
rapid permeability. to piping and erosion. flooding; low available flooding. flooding; low available 

water capacity. water capacity. 

Moderate: moderate Moderate: fair slope Features generally Features generally Features generally 
permeability. stability; poor resist- favorable. favorable. favorable. 

ance to piping and 
erosion. 

Severe: bedrock at a Severe: 4 to 20 inches Limestone at a depth of 4 to 20 inches of borrow Limestone at a depth of 

depth of 4 to 20 inches. of borrow material. 4 to 20 inches; low material. 4 to 20 inches; low 
available water available water 
capacity. capacity. 
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Soil series 
and 

map symbols Camp areas 

Ector: EOB, ERE __ _____ __ Moderate where slopes 
are 8 to 15 percent 
and coarse fragments 
are 35 to 50 percent; 
stony clay loam. 

Severe where slopes are 
15 to 20 percent and 
coarse fragments are 
50 to 75 percent. 

Frio: FoA, FoB, fs_ ______ _ Severe: flooding 

*Hindes: HYB ________ __ _ 
For Yologo part of 

HYB, see Yologo 
series. 

hazard. 

Moderate: sandy clay 
loam; moderately slow 
permeability. 

Ingram: lgC, lnD _______ __ Severe: clay; 15 to 70 
percent stones and 
boulders. 

SOIL SURVEY 

TABLE 5.-Interpretations of engineering properties 

Degree of limitation and features affecting-

Picnic areas 

Moderate where slopes 
are 8 to 15 percent 
and coarse fragments 
are 35 to 50 percent; 
stony clay loam. 

Severe where slopes are 
15 to 20 percent and 
coarse fragments are 
50 to 75 percent. 

Moderate: silty clay 
loam; flooding hazard. 

Moderate: sandy clay 
loam. 

Severe: clay; 15 to 70 
percent stones and 
boulders. 

Playgrounds 

Severe: bedrock at a 
depth of 4 to 19 
inches; 6 to 20 percent 
slopes; 35 to 75 per
cent coarse fragments. 

Moderate where flooding 
is infrequent; silty 
clay loam. 

Severe where flooding is 
frequent. 

Moderate where slopes 
are 2 to 6 percent; 
sandy clay loam; 
moderately slow 
permeability. 

Severe where slopes are 
6 to 8 percent and 
coarse fragment are 
20 to 50 percent. 

Severe: clay; 15 to 70 
percent stones and 
boulders. 

Paths and trails 

Moderate where coarse 
fragments &re 35 to 50 
percent. 

Severe where coarse 
fragments are 50 to 75 
percent. 

Moderate : silty clay 
loam. 

Moderate: sandy clay 
loam. 

Severe: clay; 15 to 70 
percent stones and 
boulders. 

Kavett : Ka 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ Severe: clay_ _ _ _ _ _ _ _ _ _ _ Severe: clay_ _ _ _ _ _ _ _ _ _ _ Severe: clay_ _ _ _ _ _ _ _ _ _ _ Severe: clay __ ________ _ 

Knippa: KnA, Kn8 ________ Severe: clay ______ __ __ _ Severe: clay __________ _ Severe: clay ___________ Severe: clay _________ _ _ 

Limestone rock land : LS. 
Properties too variable 

to rate. 

Mercedes: Me ___ ______ __ Severe : clay; very s!ow 
permeability. 

Mantell : MoA, MoB ___ __ Severe : clay; very slow 

*Olmos: OLB, OMS __ ___ _ 
For Ector part of 

OMB, see Ector 
series. 

permeability. 

Moderate where coarse 
fragments are 35 to 50 
percent. 

Severe where coarse 
fragments are 50 to 75 
percent. 

Orif: 0 r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Severe: flooding 
hazard. 

Severe: clay_ _ _ _ _ _ _ _ _ _ _ Severe: clay; very slow 
permeability. 

Severe: clay _ _ _ _ _ _ _ _ _ _ _ Severe: clay; very slow 
permeability. 

Moderate where coarse 
fragments are 35 to 50 
percent. 

Severe where coarse 
fragments are 50 to 75 
percent. 

Moderate: flooding 
hazard. 

Severe: 35 to 75 per
cent coarse fragments. 

Moderate where coarse 
fragments are 10 to 20 
percent; flooding 
hazard. 

Severe where coarse 
fragments are 20 to 25 
percent. 

Severe : clay _______ ___ _ 

Severe: clay __________ _ 

Moderate where coarse 
fragments are 35 to 50 
percent. 

Severe where coarse 
fragments are 50 to 75 
percent. 

Slight where coarse 
fragments are 10 to 20 
percent. 

Moderate where coarse 
fragments are 20 to 25 
percent. 

.. 
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of the soils for use in farming and recreation-Continued 

Degree of limitation and features affecting-Continued Soil features affecting-

Ponds 
Irrigation Terraces and diversions Grassed waterways 

Reservoir areas Embankments 

Severe: bedrock at a Severe: 4 to 19 inches Limestone at a depth of Less than 19 inches of Limestone at a depth of 
depth of 4 to 19 inches. of borrow material. less than 19 inches; borrow material. less than 19 inches; 

low available water low available water 
capacity. capacity. 

Moderate: moderately Moderate: medium Subject to infrequent Subject to infrequent Subject to infrequent 
slow permeability. compressibility; fair to to frequent flooding. to frequent flooding. to frequent flooding. 

good resistance to 
piping and erosion. 

Severe: seepage _________ Moderate: medium Low available water 10 to 50 percent coarse Low available water 
compressibility; fair to capacity; slopes. fragments. capacity; 10 to 50 
good resistance to percent coarse frag-
piping and erosion. ments. 

Moderate where bedrock Severe: 15 to 70 per- 15 to 70 percent surface 15 to 70 percent surface 15 to 70 percent surface 
is at a depth of 36 to cent stones and stones. stones. stones. 
48 inches. boulders. 

Severe where bedrock is 
at a depth of 20 to 36 
inches. 

Severe: bedrock at a Severe: 13 to 20 inches Bedrock at a depth of Less than 20 inches of Bedrock at a depth of 
depth of 13 to 20 of borrow material. less than 20 inches. borrow material. less than 20 inches. 
inches. 

Moderate: moderately Moderate: fair slope Features generally Features generally Features generally 
slow permeability. stability; high com- favorable. favorable. favorable. 

pressibility. 

Slight ___________________ Moderate: fair slope Moderately well drained __ Features generally Features generally 
stability; high com- favorable. favorable. 
pressibility. 

Slight ____ __ ____________ _ Moderate: fair slope Moderately well drained __ Features generally Features generally 
stability; high com- favorable. favorable. 
pressibility. 

Severe: indurated caliche Severe: 7 to 20 inche3 Caliche at a depth of less Less than 20 inches of Caliche at a depth of 
at a depth of 7 to 20 of borrow material. than 20 inches ; low borrow material. less than 20 inches; 
inches. available water low available water 

capacity; slopes. capacity. 

Severe: rapid Severe: rapid Subject to frequent Subject to frequent Subject to frequent 
permeability. permeability. flooding; low available flooding. flooding; low available 

water capacity. water capacity. 
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TABLE 5.-Interpretations of engineering properties 

Soil series 
and 

map symbols Camp areas 

Degree of limitation and features affecting-

Picnic areas Playgrounds Paths and trails 

Pratley: PrB ___ ____ ______ Severe: clay ______ _____ Severe: clay __________ _ Severe: clay ___________ Severe: clay __________ _ 

Ramadero: Ra ____ ___ _____ Moderate: sandy clay 
loam. 

Moderate: sandy clay 
loam. 

Moderate : sandy clay 
loam. 

Moderate: sandy clay 
loam. 

Randado : RdB __ ____ ___ __ Slight ________________ __ Slight __________________ Slig'1t where slopes are 1 Slight_ ___ _____________ _ 

*Real: REB _________ __ __ _ 
For Eckrant part of 

REB, see Eckrant 
series. 

Moderate where slopes 
are 8 to 15 percent 
and coarse fragments 
are 35 to 50 percent; 
clay loam. 

Severe where slopes are 
15 to 45 percent and 
coarse fragments are 
50 to 85 percent. 

Rehm: RhB ______________ Moderate: clay loam; 

Rock land: RRE. 
For Real part of RRE, 

see Real series. 
Properties too 
variable to rate. 

20 to 50 percent coarse 
fragments. 

Moderate where slopes 
are 8 to 15 percent 
and coarse fragments 
are 35 to 50 percent; 
clay loam. 

Severe where slopes are 
15 to 45 percent and 
coarse fragments are 
50 to 85 percent. 

Moderate: clay loam; 
20 to 50 percent coarse 
fragments. 

to 2 percent. 
Moderate where slopes 

are 2 to 3 percent. 

Severe: bedrock at 
depth of 8 to 20 
inches; 35 to 85 per
cent coarse fragments; 
6 to 45 percent slopes. 

Severe: 20 to 50 per
cent coarse fragments; 
6 to 8 percent slopes 
in some areas. 

Sabenyo: SaC __ __________ Moderate: clay loam __ __ Moderate: clay loam ____ Moderate: clay loam; 
1 to 5 percent slopes. 

San Saba: Sb, Sc ___ ______ Severe: clay; very slow 
permeability. 

Severe: clay ___________ Severe: clay; very slow 
permeability. 

Speck: SpB ______________ Severe: clay ___________ Severe: clay ___________ Severe: clay; bedrock 

Tobosa: ToA, ToB ________ Severe: clay; very slow 
permeability. 

To pia: TpB __ ______ ___ ___ Severe: clay; very slow 
permeability. 

Uvalde: UvA, UvB ____ __ __ Moderate: silty clay 
loam. 

Severe: clay ___________ 

Severe: clay ___________ 

Moderate: silty clay 
loam. 

at a depth of 14 to 20 
inches. 

Severe: clay; very slow 
permeability. 

Severe: clay; very slow 
permeability. 

Moderate: silty clay 
loam. 

Moderate where slopes 
are 8 to 15 percent 
and coarse fragments 
are 35 to 50 percent; 
clay loam. 

Severe where slopes are 
25 to 45 percent and 
coarse fragments are 
50 to 85 percent. 

Moderate: clay loam; 
20 to 50 percent 
coarse fragments. 

Moderate: clay loam ___ _ 

Severe: clay __________ _ 

Severe: clay--- --- -- ---

Severe: clay __________ _ 

Severe: clay ________ ___ 

Moderate: silty clay 
loam. 

cd 
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of the soils for use in farming and recreation-Continued 

Degree of limitation and features affecting-Continued Soil features affecting-

Ponds 
Irrigation Terraces and diversions Grassed waterways 

Reservoir areas Embankments 

Severe: seepage _________ Moderate: fair slope Indurated caliche at a Features generally Features generally 
stability; high com- depth of 22 to 40 favorable. favorable. 
pressibility. inches. 

Moderate: moderate Moderate: medium Features generally Features generally Features generally 
permeability. compressibility; fair to favorable. favorable. favorable. 

good resistance to 
piping and erosion. 

Severe: seepage _________ Severe: 12 to 20 inches Caliche at a depth of Less than 20 inches of Caliche at a depth of less 
of borrow material. less than 20 inches; borrow material. than 20 inches; low 

low available water available water 
capacity. capacity. 

Severe: bedrock at a Severe: 8 to 20 inches Permeable limestone at Less than 20 inches of Permeable limestone at a 
depth of 8 to 20 inches; of borrow material. a depth of less than 20 borrow material. depth of less than 20 
seepage. inches; low available inches; low available 

water capacity; slopes. water capacity. 

Moderate: moderate Slight ___________ __ ___ __ Low available water 20 to 50 percent coarse Low available water 
permeability. capacity; slopes. fragments. capacity. 

Severe : seepage _____ __ __ Moderate: medium Slopes __________________ Features generally Features generally 
compressibility; fair to favorable. favorable. 
good resistance to 
piping and erosion. 

Severe: permeable bed- Moderate: fair slope Limestone at a depth of As much as 20 percent As much as 20 percent 
rock at a depth of 24 to statility. 24 to 40 inches; stones on the surface. stones on the surface. 
40 inches. moderately well 

drained; as much as 
20 percent stones on 
the surface. 

Severe: bedrock at a Severe: 14 to 20 inches Limestone at a depth of Less than 20 inches of Limestone at a depth of 
depth of 14 to 20 inches. of borrow material. less than 20 inches; borrow material. less than 20 inches; 

low available water low available water 
capacity; slopes. capacity. 

Slight __________________ _ Moderate: fair slope Moderately well Features generally Features generally 
stability; high com- drained. favorable. favorable. 
pressibility. 

Severe: seepage ____ ___ __ Moderate: fair slope Permeable limestone at Features generally Features generally 
stability; high com- a depth of 21 to 40 favorable. favorable. 
pressibility. inches. 

Severe: seepage _________ Moderate: medium Features generally Features generally Features generally 
compressibility; fair to favorable. favorable. favorable. 
good resistance to 
piping and erosion. 
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TABLE 5.- Interpretations of engineering properties 

Degree of limitation and features affecting-

Soil series 
and 

map symbols Camp areas Picnic areas Playgrounds Paths and trails 

Valco: VaB ____________ __ Moderate: clayloam ___ _ Moderate: clayloam ____ Moderate: clayloam ____ Moderate: clayloam __ _ _ 

Volente: VoA, VoB __ ____ Moderate: clay loam; 
moderately slow 
permeability. 

Moderate: clay loam____ Moderate: clay loam ; 
moderately slow 
permeability. 

Moderate: clay loam ___ _ 

Webb : WeA, WeB ______ _ Moderate: moderately Slight_ ______ _______ ____ Moderate : moderately Slight_ ____ _______ _____ _ 
slow permeability. slow permeability ; 2 

to 3 percent slopes in 
some areas. 

Yologo ____ ___ ____ __ _____ _ 
Mapped only with 

Hindes soils. 

Moderate where coarse 
fragments are 20 to 50 
percent. 

Moderate where coarse 
fragments are 20 to 50 
percent. 

Severe: 20 to 75 per
cent coarse fragments. 

Moderate where coarse 
fragments are 20 to 50 
percent. 

Severe where coarse 
fragments are 50 to 75 
percent. 

Severe where coarse 
fragments are 50 to 75 
percent. 

Severe where coarse 
fragments ara 50 to 75 
percent. 

Zapata: Za _______ _____ __ Severe: indurated 
caliche at a depth of 
3 to 10 inches. 

Slight where coarse 
fragments are 1 to 20 
percent. 

Severe: indurated 
caliche at a depth of 
3 to 10 inches; 20 to 
25 percent coarse 
fragments. 

Slight where coarse 
fragments are 1 to 2) 
percent. 

Moderate where coarse 
fragments are 20 to 25 
percent. 

Moderate where coarse 
fragments are 20 to 25 
percent . 

Zavco: ZcA, ZcB _________ Moderate: sandy clay 
loam; moderately slow 
permeability. 

Moderate: sandy clay 
loam. 

Moderate: sandy clay 
loam; moderately slow 
permeability. 

Moderate: sandy clay 
loam. 

Shrink-swell potential is an indication of the volume 
changes to be expected of the soil material that accom
pany changes in moisture content. Shrinking and 
swelling of soils cause much damage to building foun
dations, roads, and other structures. A high shrink
swell potential indicates hazards to the maintenance of 
structures constructed in, on, or with such material. 

Specific ratings for corrosivity of soils were not in
cluded in table 4 because most soils in Uvalde County 
have a high corrosivity potential for uncoated metal 
pipe and low corrosivity potential for concrete. 

Corrosivity indicates the hazard to structural mate
rials, such as metal or concrete pipe, that corrode when 
buried in soil. Any given material corrodes in some 
soils more rapidly than in others; therefore, soil corro
sivity differs with the general character of the soil. To 
be meaningful, a corrosivity rating must be given in 
relation to a specific structural material in a specific 
kind of soil. 

Corrosion of uncoated steel pipe is a physical
biochemical process converting iron into its ion. Soil 
moisture forms solutions with soluble salts to create a 
corrosion cell. The operation of the corrosion cell is 
influenced by soil moisture content, conductivity of 
soil solution, reaction, aeration, and activity of orga-

nisms capable of causing oxidation-reduction reactions. 
The corrosivity of soil for untreated steel pipe is com
monly determined by measuring electrical resistivity 
or resistance to flow of current, total acidity, soil 
drainage, and soil texture. 

Most soils in Uvalde County have a high corrosivity 
potential for uncoated steel pipe. The Comitas sandy 
subsoil variant has a low corrosivity potential. Dev, 
Orif, and Randado soils have a moderate potential. 

Concrete placed in soil materials is also subject to 
decay. Special cements and methods of manufacturing 
reduce rate of deterioration in soils of high corrosiv
ity. The rate of deterioration depends on soil texture 
and soil acidity, the amount of sodium or magnesium 
sulfate present in the soil singly or in combination, 
and the amount of sodium chloride in the soil. 

Most soils in Uvalde County have a low corrosivity 
potential for concrete. Comitas sandy subsoil variant 
is moderately corrosive to concrete because of total ac
idity, and Montell clay is moderately corrosive because 
of salinity. 

A column for seasonal high water table was not in
cluded in table 4 because it is not generally an engi
neering problem in this county. 
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of the soils for use in farming and recreation-Continued 

Degree of limitation and features affecting-Continued Soil features affecting-

Ponds 
Irrigation Terraces and diversions Grassed waterways 

Reservoir areas Embankments 

Severe: strongly Severe: 13 to 20 inches Strongly cemented 13 to 20 inches of Strongly cemented 
cemented caliche at a of borrow material. caliche at a depth of borrow material. caliche at a depth of 13 
depth of 13 to 20 13 to 20 inches; low to 20 inches; low 
inches. available water available water 

capacity. capacity. 

Moderate: moderately Moderate: fair slope Features generally Features generally Features generally 
slow permeability. stability; high com- favorable. favorable. favorable. 

pressibility. 

Moderate: moderately Moderate: medium Features generally Features generally Features generally 
slow permeability. compressibility; fair to favorable. favorable. favorable. 

good resistance to 
piping and erosion. 

Severe: strongly Severe: 8 to 19 inches Indurated caliche at a 8 to 19 inches of borrow Indurated caliche at a 
cemented caliche at a of borrow material. depth of 8 to 19 material. depth of 8 to 19 
depth of 8 to 19 inches; low available inches; low available 
inches; seepage. water capacity. water capacity. 

Severe: indurated Severe: 3 to 10 inches Indurated caliche at a 3 to 10 inches of borrow Indurated caliche at a 
caliche at a depth of 3 of borrow material. depth of 3 to 10 material. at a depth of 3 to 10 
to 10 inches; seepage. inches; low available inches; low available 

water capacity. water capacity. 

Moderate: moderately Moderate: medium Features generally Features generally Features generally 
slow permeability. compressibility; fair to 

good resistance to 
favorable. 

piping and erosion. 

Engineering interpretations of the soils 

Tables 5 and 6 indicate the degree of limitation and 
the soil features that adversely affect specified engi
neering uses for farming and for recreation and for 
use in town and country planning. 

Features gene'rally favo'rable means that the soils 
have properties favorable for the specified use. A 
slight limitation is one so minor that it can be easily 
overcome. Good performance and low maintenance can 
be expected from these soils. 

Moderate means soils have properties moderately 
favorable for the specified use. Limitations can be over
come or modified with planning, design, or special main
tenance. Some of these limitations can be tolerated. 

Severe means soils have one or more properties un
favorable for the rated use. Limitations are difficult 
and costly to modify or overcome, requiring major soil 
reclamation, special design, or intense maintenance. 

Use of the Soils for Recreation 

Many areas of Uvalde County have a medium to 
high potential for the development of various types of 
recreational enterprises. The county has scenic, natu
ral, and historical areas that are of interest to the 

favorable. favorable. 

outdoor recreationist. The Nueces, Frio, Leona, and Sa
binal Rivers offer a high potential for the development 
of water-based recreation. 

Table 5 can be used as a general guide in selecting 
sites for recreational activities. This table gives the 
degree and kind of limitation of each soil in the 
county for use as camp areas, picnic areas, play
grounds, and paths and trails. Limitations are based 
on soil characteristics. Such esthetic factors as kind 
and number of trees or the presence of water that af
fect the desirability of a site were not considered. 
Some soils that have severe limitations are in scenic 
locations, but these soils require extensive preparation 
and maintenance. Other soils that have slight or no 
limitations are covered with noxious weeds or lack 
shade trees, grass plantings, or water developments. 

Important soil properties that affect the use for rec
reational developments are wetness, flooding, slope, 
permeability, texture of soil surface, coarse fragments 
on surface, stoniness, and rockiness. 

Camp areas are those areas used intensively for 
tents and small camp trailers and the accompanying 
outdoor activities. Little site preparation other than 
shaping and leveling for tent and parking areas is 
normally required. These areas are subject to heavy 
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TABLE 6.-Interpretations of engineering properties 
[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 

referring to other series in 

Suitability as source of, and properties affecting use for-

Soil series and map symbols 
Topsoil 1 Sand and gravel Road fill 

Atco: AtA, AtB ___ ______ ____ ___ Poor: excess lime ____ _________ Improbable source ________ _____ Fair: fair traffic-supporting 
capacity. 

Badland: Bd. 
Properties too variable to rate. 

Bosque loam, coarse subsoil Poor: excess lime __ ____ __ ___ __ Improbable source __ ____ ____ ___ Fair: fair traffic-supporting 
variant : Bo. capacity. 

*Brackett: BRB, BRL __ __ ________ Poor: excess lime ______ ______ _ Improbable source ___ ____ ______ Fair: fair traffic-supporting 
For Real part of BRB and capacity. 

BRE, see Real series. 

Caid: CdA, CdB- _ -- - --- - - - ---- - Fair: sandy clay loam surface Improbable source __________ ___ Fair: fair traffic-supporting 
layer. capacity. 

Castroville: CcA, CcB ________ ___ Fair: clay loam surface layer __ _ Improbable source ___ __ ____ ____ Fair: moderate shrink-swell 
potential; fair traffic-support-
ing capacity. 

Comitas fine sand, sandy subsoil Poor: fine sand surface layer ___ Fair for sand; contains ex- Fair: fair traffic-supporting 
variant: Cm. cessive fines that need to be capacity. 

washed out. 
Improbable source for gravel. 

Conalb : Co __ _________________ _ Poor: excess lime ___ ___ _____ __ Poor: thick overburden; ex- Fair: fair traffic-supporting 
cessive fines. capacity. 

*Dant: DdA, DdB- __ ______ _____ _ Fair: clay loam surface layer ___ Improbable source __ ______ _____ Poor: high shrink-swell po-
For Uvalde part of DdA and tential; poor traffic-supporting 

DdB, see Uvalde series. capacity. 

Dev: De ___________ ____ ___ ____ _ Poor: 10 to 80 percent coarse Improbable source for sand __ ___ Good ___ _____ ___ ________ ____ _ 
fragments; excess lime. Fair to good source for gravel; 

excessive fines. 

Duval: DuB ________ ___ ____ _____ Good _____ _____________ ______ Improbable source __ __ _________ Fair: fair traffic-supporting 
capacity. 

*Eckrant: ECB, Eke _________ __ __ Poor : 35 to 85 percent coarse Improbable source __ _________ __ Poor: 4 to 20 inches of rna-
For Kav!!tt part of EkC, see fragments; gravelly clay terial; high shrink-swell 

Kavett series. surface layer. potential; poor traffic-
supporting capacity. 

Ector: EOB, ERE ________________ Poor: 35 to 75 percent coarse Improbable source ___ ______ ____ Poor: 4 to 19 inches of rna-
fragments. terial. 

Frio: FoA, FoB, Fs ______ ______ ___ Fair: silty clay loam surface Improbable source _____ _____ ___ Fair: moderate shrink-swell 
layer. potential; fair traffic-sup-

porting capacity. 

See footnotes at end of table. 
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of the soils for use in town and country planning 

such mapping units may have different properties nd limitations, and for this reason it is necessary to follow carefully the instructions for 
the first column of this table] 

Roads and streets 

Moderate: fair traffic
supporting capacity. 

Moderate: fair traffic
supporting capacity; 
subject to flooding. 

Moderate where slopes 
are 2 to 15 percent; 
fair traffic-supporting 
capacity. 

Severe where slopes are 
15 to 30 percent. 

Moderate: fair traffic
supporting capacity. 

Moderate: moderate 
shrink-swell potential; 
fair traffic-supporting 
capacity. 

Degree of limitation and features affecting-

Foundations for 
low building> 

Light industry 

Slight __________________ Moderate: high 

Severe: subject to 
flooding. 

Moderate where slopes 
are 2 to 15 percent. 

Severe where slopes are 
more than 15 percent. 

corrosivity. 

Severe: subject to 
flooding. 

Severe: slopes are 8 to 
30 percent in some 
areas. 

Slight_ ________ _________ Moderate: high 
corrosivity. 

Moderate: moderate 
shrink-swell potential. 

Moderate: high 
corrosivity. 

Sewage disposal 

Septic tank filter fields Sewage lagoons 

Slight__ ___ ____ __ _____ __ Moderate: moderate 
permeability. 

Moderate: subject to 
flooding. 

Severe: moderately 
slow permeability. 

Moderate: moderate 
permeability. 

Severe: permeable 
substrata. 

Slight_ _____ _____ _______ Moderate: moderate 
permeability. 

Slight ____ _______ __ _____ Moderate: moderate 
permeability. 

Slight__ ____________ __ ___ Slight_ ___ ______________ Slight_ ____ ___ __ ___ _____ Slight_ _______ ____ ___ ___ Severe: moderately 
rapid permeability. 

Moderate: fair traffic
supporting capacity; 
subject to flooding. 

Severe: high shrink
swell potential; poor 
traffic-supporting 
capacity. 

Severe: subject to 
flooding. 

Moderate: fair traffic
supporting capacity. 

Severe: bedrock at a 
depth of 4 to 20 inches; 
high shrink-swell 
potential; poor traffic
supporting capacity. 

Severe: bedrock at a 
depth of 4 to 19 inches. 

Moderate where flooding 
is infrequent; moderate 
shrink-swell potential; 
fair traffic-supporting 
capacity. 

Severe where flooding is 
frequent. 

Severe: subject to 
flooding. 

Severe: high shrink
swell potential. 

Severe: subject to 
flooding. 

Severe: subject to 
flooding. 

Severe: high shrink
swell potential. 

Severe: subject to 
flooding. 

Slight_ ____ _____________ Moderate: high 
corrosivity. 

Severe: bedrock at a 
depth of 4 to 20 
inches; high shrink
swell potential. 

Severe: bedrock at a 
depth of 4 to 19 
inches. 

Severe: subject to 
flooding. 

Severe: bedrock at a 
depth of 4 to 20 
inches; high shrink
swell potential. 

Severe: bedrock at a 
depth of 4 to 19 
inches. 

Severe: subject to 
flooding. 

Severe: subject to 
flooding. 

Severe: slow perme
ability. 

Severe: subject to 
flooding. 

Severe: subject to 
flooding. 

Slight where slopes are 
0 to 2 percent. 

Moderate where slopes 
are 2 to 3 percent. 

Severe: moderately 
rapid permeability. 

Slight_ ____ _____________ Moderate: 1 to 3 per
cent slopes; moderate 
permeability. 

Severe: bedrock at a 
depth of 4 to 20 
inches. 

Severe: bedrock at a 
depth of 4 to 19 
inches. 

Severe: moderately 
slow permeability; 
subject to flooding. 

Severe: bedrock at a 
depth of 4 to 20 
inches. 

Severe: bedrock at a 
depth of 4 to 19 
inches. 

Slight where slopes are 
0 to 2 percent. 

Moderate where slopes 
are 2 to 3 percent. 
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TABLE 6.-Interpretations of engineering properties 

Suitability as source of, and properties affecting use for-

Soil series and map symbols 
Topsoil' Sand and gravel Road fill 

*Hindes: HYB __________________ Poor: 10 to 50 percent coarse Improbable source for sand _____ Fair: moderate shrink-swell 
For Yologo part of HYB, see fragments. Poor source for gravel; ex- potential; fair traffic-sup-

Y ologo series. cessive fines. porting capacity. 

Ingram: lgC, lnD ___ ____ _________ Poor: clay surface layer; 15 Improbable source _____________ Poor: 15 to 70 percent coarse 
to 70 percent coarse frag- fragments; high shrink-swell 
ments. potential; poor traffic-

supporting capacity. 

Kavett: KdB ____ _______ ____ _____ Poor: clay surface layer_ ______ Improbable source ___________ __ Poor: 13 to 20 inches of 
material ; high shrink-swell 
potent ial; poor traffic-
supporting capacity. 

Knippa: KnA, KnB - ___ __ _____ ___ Poor: clay surface layer _____ __ Improbable source ________ _____ Poor: high shrink-swell 
potential; poor traffic~ 
supporting capacity. 

Limestone rock land: LS. 
Properties too variable to rate. 

Mercedes: ~e __ ______ _________ _ Poor: clay surface layer_ ___ ___ Improbable source ___ _________ _ Poor: high shrink-swell 
potent ial ; poor traffic-
supporting capacity. 

Montell: ~oA, ~oB ______ __ ____ Poor: clay surface layer ___ ____ Improbable source _____________ Poor: high shrink-swell 
potential; poor traffic-
supporting capacity. 

*Olmos: OLB, 0~8 ____________ Poor: 35 to 75 percent coarse Improbable source for sand _____ Good ________________________ 
For Ector part of 0~8, see fragments. Poor source for gravel; caliche 

Ector series. fragments and excessive fines. 

Orif: Or ______________ __ _______ Poor: 10 to 25 percent coarse Fair to good source for sand; Good ________________________ 
fragments. mainly carbonate; excessive 

coarse fragments. 
Fair to good source for gravel; 

mainly limestone material. 

Pratley : PrB __ __________________ Poor: clay surface layer _______ Improbable source __ _________ __ Poor: high shrink-swell 
potential; poor traffic-
supporting capacity. 

Ramadero: Rd -------- --- ------- Fair: sandy clay loam surface Improbable source ___________ __ Fair: fair traffic-supporting 
layer. capacity. 

Randado: RdB _______________ ___ Fair where surface layer is 6 to Improbable source _____________ Good _______ _____ ___________ _ 
10 inches of fine sandy loam. 

Severe where surface layer is 5 
to 6 inches of fine sandy 
loam. 

See footnotes at end of table. 
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of the soils for use in town and country planning- Continued 

Degree of limitation and features affecting-

Roads and streets 

Moderate: moderate 
shrink-swell potential; 
fair traffic-supporting 
capacity. 

Severe: 15 to 70 percent 
coarse fragments; high 
shrink-swell potential; 
poor traffic-supporting 
capacity. 

Severe: bedrock at a 
depth of 13 to 20 
inches; high shrink
swell potential; poor 
traffic-supporting 
capacity. 

Severe: high shrink
swell potential; poor 
traffic-supporting 
capacity. 

Severe: high shrink-swell 
potential; poor traffic
supporting capacity. 

Severe: high shrink-swell 
potential; poor traffic
supporting capacity. 

Moderate: rippable, 
indurated caliche at a 
depth of 7 to 20 inches. 

Severe: subject to 
flooding. 

Severe: high shrink
swell potential; poor 
traffic-supporting 
capacity. 

Moderate: fair traffic
supporting capacity. 

Moderate: fair traffic
supporting capacity. 

Foundations for 
low buildings 

Moderate: moderate 
shrink-swell potential. 

Severe: high shrink
swell potential. 

Severe: bedrock at a 
depth of 13 to 20 
inches; high shrink
swell potential. 

Severe: high shrink
swell potential. 

Severe: high shrink
swell potential. 

Severe: high shrink
swell potential 

Moderate: rippable, 
indurated caliche at a 
depth of 7 to 20 
inches. 

Severe: subject to 
flooding. 

Severe: high shrink
swell potential. 

Severe: subject to 
flooding. 

Moderate: indurated 
caliche at a depth of 

12 to 20 inches. 

Light industry 

Moderate: high 
corrosivity. 

Severe: high shrink
swell potential. 

Severe: bedrock at a 
depth of 13 to 20 
inches; high shrink
swell potential. 

Severe: high shrink
swell potential. 

Severe: high shrink
swell potential. 

Severe: high shrink
swell potential 

Moderate: indurated 
caliche at a depth of 
7 to 20 inches; high 
corrosivity. 

Severe: subject to 
flooding. 

Severe: high shrink
swell potential. 

Severe: subject to 
flooding. 

Moderate: indurated 
caliche at a depth of 
12 to 20 inches. 

Sewage disposal 

Septic tank filter fields 

Severe: moderately 
slow permeability. 

Severe: bedrock at a 
depth of 20 to 48 
inches ; slow 
permeability. 

Severe: bedrock at a 
depth of 13 to 20 
inches; moderately 
slow permeability. 

Severe: moderately 
slow permeability. 

Severe: very slow 
permeability. 

Severe: very slow 
permeability 

Severe: indurated 
caliche at a depth of 
7 to 20 inches. 2 

Severe: subject to 
flooding. 

Severe: moderately 
slow permeability. 

Sewage lagoons 

Slight where slopes are 1 
to 2 percent and coarse 
fragments are 10 to 20 
percent. 

Moderate where slopes 
are 2 to 7 percent and 
coarse fragments are 
20 to 50 percent. 

Severe where slopes are 
7 to 8 percent. 

Severe: bedrock at a 
depth of 20 to 40 
inches; 15 to 70 percent 
coarse fragments; 
slopes. 

Severe: bedrock at a 
depth of 13 to 20 
inches. 

Slight where slopes are 
0 to 2 percent. 

Moderate where slopes 
are 2 to 3 percent. 

Slight. 

Slight. 

Severe: indurated 
caliche at a depth of 7 
to 20 inches. 

Severe: rapid perme
ability. 

Severe: indurated 
caliche at a depth of 
22 to 40 inches. 

Slight __________________ Moderate: moderate 

Severe: indurated 
caliche at a depth of 
12 to 20 inches. 2 

permeability. 

Severe: indurated 
caliche at a depth of 
12 to 20 inches. 
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TABLE G.-Interpretations of engineering properties 

Suitability as source of, and properties affecting use for-

Soil series and map symbols 
Topsoil' Sand and gravel Road fill 

*Real: REB _____________________ Poor: 35 to 85 percent coarse Improbable source _____________ Fair: moderate shrink-swell 
For Eckrant part of REB, see fragments. potential; fair traffic-

Eckrant series. supporting capacity. 

Rehm: RhB _____ _______ ________ _ Poor: 20 to 50 percent coarse Improbable source for sand __ ___ Fair: fair traffic-supporting 
fragments. Poor source for gravel; ex- capacity. 

cessive fines. 

*Rock land: RRE. 
For Real part of RRE, see 

Real series. Properties too 
variable to rate. 

Sabenyo: Sd C ___ _______ ____ - _ -- Poor: excess lime __________ __ _ Improbable source __ ________ ___ Fair: fair traffic-supporting 
capacity. 

San Saba: Sb, SC---- -- ---------- Poor: clay surf ace layer ___ ____ Improbable source _____________ Poor: high shrink-swell 
potential; poor traffic-sup-
porting capacity. 

Speck: SpB __ ___ _______ _________ Poor: clay surface layer __ _____ Improbable source _____________ Poor: 14 to 20 inches of 
material; poor traffic-
supporting capacity. 

Tobosa: T oA, T oB __ ___ ______ __ - Poor: clay surf ace layer _______ Improbable source ____ ____ __ ___ Poor: high shrink-swell 
potential; poor traffic-
supporting capacity. 

Topia: TpB ___ _________ _________ Poor: clay surface layer_ ______ Improbable source ____ ____ _____ Poor: high shrink-swell 
potential; poor traffic-
supporting capacity. 

Uvalde: UvA, UvB __ ____ - _ ------ Fair: silty clay loam surface Improbable source _____________ Fair: fair traffic-supporting 
layer. capacity. 

Valco: \/dB ----- --- ------------ Fair: clay loam surface layer ___ Improbable source _____________ Fair: fair traffic-supporting 
capacity. 

Volente: \loA, \loB ________ _____ Fair: clay loam surface layer ___ Improbable source __ ___________ Poor: high shrink-swell 
potential; poor traffic-
supporting capacity. 

Webb: WeA, Wet) ____ __ ___ _____ Fair: 7 to 18 inches of fine Improbable source __ ______ ___ __ Fair: moderate shrink-swell 
sandy loam. potential; fair traffic-sup-

porting capacity. 
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of the soils for use in town and country planning- Continued 

Degree of limitation and features affecting-

Roads and streets 

Moderate where slopes 
are 6 to 15 percent; 
moderate shrink-swell 
potential; fair traffic
supporting capacity. 

Severe where slopes are 
15 to 45 percent. 

Foundations for 
low buildings 

Moderate where slopes 
are 6 to 15 percent; 
moderate shrink
swell potential. 

Severe where slopes are 
15 to 45 percent. 

Light industry 

Severe: 8 to 45 percent 
slopes. 

Slight_ _________ _________ Slight_ _---------------- Moderate: high 
corrosivity. 

Moderate: fair traffic
supporting capacity. 

Severe: high shrink-swell 
potential; poor traffic
supporting capacity. 

Severe: bedrock at a 
depth of 14 to 20 
inches; poor traffic
supporting capacity. 

Severe: high shrink-swell 
potential; poor traffic
supporting capacity. 

Severe: high shrink
swell potential; poor 
traffic-supporting 
capacity. 

Moderate: fair traffic
supporting capacity. 

Moderate: rippable 
caliche at a depth of 
13 to 20 inches; fair 
traffic-supporting 
capacity. 

Severe : high shrink-swell 
potential; poor traffic
supporting capacity. 

Moderate: moderate 
shrink-swell potential; 
fair traffic-supporting 
capacity. 

Slight_ _______ --_------- Moderate: high 

Severe: high shrink
swell potential. 

Severe: bedrock at a 
depth of 14 to 20 
inches. 

Severe: high shrink
swell potential. 

Severe: high shrink
swell potential. 

corrosivity. 

Severe: high shrink
swell potential. 

Severe: bedrock at a 
depth of 14 to 20 
inches. 

Severe: high shrink
swell potential. 

Severe: high shrink
swell potential. 

Slight_ ____________ _____ Moderate: high 
corrosivity. 

Moderate: rippable 
caliche at a depth of 
13 to 20 inches. 

Severe: high shrink
swell potential. 

Moderate: moderate 
shrink-swell potential. 

Moderate: rippable 
caliche at a depth of 
13 to 20 inches; high 
corrosivity. 

Severe: high shrink
swell potential. 

Moderate: high 
corrosivity; moderate 
shrink-swell potential. 

Sewage disposal 

Septic tank filter fields 

Severe: bedrock at a 
depth of 8 to 20 
inches; 10 to 45 
percent slopes. 

Moderate: moderate 
permeability. 

Sewage lagoons 

Severe: bedrock at a 
depth of 8 to 20 
inches; 7 to 45 percent 
slopes. 

Moderate where slopes 
are 2 to 7 percent; 
moderate permeability. 

Severe where slopes are 
7 to 8 percent. 

Slight_ ________ _________ Moderate: moderate 
permeability. 

Severe: bedrock at a 
depth of 24 to 40 
inches; very slow 
permeability. 

Severe: bedrock at a 
depth of 14 to 20 
inches; slow 
permeability. 

Severe: very slow 
permeability. 

Severe: very slow 
permeability. 

Severe : bedrock at a 
depth of 24 to 40 
inches. 

Severe: bedrock at a 
depth of 14 to 20 
inches. 

Slight where slopes are 
0 to 2 percent. 

Moderate where slopes 
are 2 to 3 percent. 

Severe : seepage. 

Slight_ ___ _____ ________ _ Moderate: moderate 

Severe: strongly 
cemented caliche at a 
depth of 13 to 20 
inches. • 

Severe: moderately 
slow permeability. 

Severe: moderately 
slow permeability. 

permeability. 

Severe: strongly 
cemented caliche at a 
depth of 13 to 20 
inches. 

Slight where slopes are 
0 to 2 percent. 

Moderate where slopes 
are 2 to 3 percent. 

Slight where bedrock is 
at a depth of 40 to 60 
inches and slopes are 
0 to 2 percent. 

Moderate where bedrock 
is at a depth of 40 to 
60 inches and slopes 
are 2 to 3 percent. 

Severe where bedrock is 
at a depth of 36 to 40 
inches. 
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TABLE 6.-Inte:rpretations of engineering properties 

Suitability as source of, and properties affecting use for-

Soil series and map symbols 
Topsoil' 

*Yologo __ ____ _____ _____ _________ Poor: 20 to 75 percent coarse 
Mapped only with Hindes fragments. 

soils. 

Zapata: Za ___ ___ __________ ___ __ Poor: 3 to 6 inches of loam; 
excess lime. 

Zavco: ZcA, ZcB __ _____________ Fair: sandy clay loam surface 
layer. 

' 
1 Ratings refer to the surface layer. 

foot traffic and limited vehicular traffic. The best soils 
have gentle slopes, good drainage, a surface free of 
rocks and coarse fragments, freedom from flooding 
during periods of heavy use, and a surface texture 
that is firm even after rains but not duty when dry. 

Picnic areas are those areas that are subject to 
heavy foot traffic, but most vehicular traffic is confined 
to access roads. Prepartion of an area cpnsists of lev
eling sites for tables and fireplaces and the building of 
access roads. Freedom from dustiness and muddiness 
are major requirements for site selection. Strong 
slopes and rockiness greatly increase the cost of level
ing the site and building access roads. 

Playgrounds are those areas that are . used inten
sively for play, such as baseball, football, volleyball, 
badminton, and other organized games. These areas 
are subject to intensive foot traffic. The best soils for 
playgrounds have a nearly level surface free of coarse 
fragments and rock outcrops, good drainage, freedom 
from flooding during periods of heavy use, and a sur
face texture that is firm even after rains and is not 
dustry when dry. Depth to rock is an important con
sideration on uneven slopes that require grading and 
leveling. 

PathS and trails are areas suited to use as local and 
cross-country footpaths and trails and for bridle 
paths. It is assumed that these areas will be used as 
they occur in nature and that little or no soil will be 
moved (excavated or filled). Soil features that affect 
trafficability, dust, and the design and maintenance of 
trafficways are given special emphasis in this evalua
tion. 

Use of the Soils for Farming 

Table 5 gives interpretations of soil properties for 
farming and recreational use. The columns headed 
Camp areas, Picnic areas, Playgrounds, and Paths and 

Sand and gravel Road fill 

Improbable source for sand _____ Fair: fair traffic-supporting 
Poor source for gravel: ex- capacity. 

cessi ve fines. 

Improbable source _____________ Good ________________________ 

Improbable source __ ___________ Fair: moderate shrink-swell 
potential; fair traffic-
supporting capacity. 

Trails are discussed in the section "Use of Soils for 
Recreation." The remaining columns are discussed 
here. 

Pond reservoi'rs are areas behind a dam or embank
ment where water is collected and stored for use. The 
floor of the reservoir area is normally undisturbed ex
cept where soil material may be borrowed for embank
ment construction. Properties affecting pond reservoir 
areas are those that affect seepage rates, namely 
permeability and depth to fractured bedrock or to 
other permeable material. 

Pond embankments are raised structures of soil ma
terial constructed across drainageways in order to im
pound water. The soil properties that are considered 
in their construction are those that affect the embank
ment and the availability of borrow material. The best 
soils have good slope stability, low permeability, slight 
compressibility under load, and good resistance to pip
ing and erosion. The best borrow material is free of 
stones or rock and is thick enough for easy excava
tion. 

The suitability of soils for irrigation depends 
largely on intake rate, the available water capacity, 
depth and slope of soil, susceptibility to water erosion, 
and susceptibility to flooding. 

Soil features that affect the suitability of a soil for 
terraces and diversions are texture, slope, depth to un
favorable material, and stability. Field terraces con
structed on erodible, sandy soils are difficult to build 
and maintain. · 

Grassed waterways are constructed to carry off ex
cess. water that is discharged from terraces, diver
sions, and other areas. Shallowness to bedrock or 
other unsuitable material adversely affects the con
struction of waterways because soils tend to be 
droughty and vegetation is difficult to establish and 
maintain. 
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of the soils for use in town and country planning-Continued 

Degree of limitation and features affecting-

Sewage disposal 
Roads and streets Foundations for Light industry 

low buildings 
Septic tank filter fields Sewage lagoons 

Moderate: rippable Moderate: rippable Moderate: rippable Severe: indurated Severe: indurated 
caliche at a depth of 8 caliche at a depth of 8 caliche at a depth of 8 caliche at a depth of 8 caliche at a 
to 19 inches. to 19 inches. to 19 inches; high to 19 inches.• depth of 8 to 19 

corrosivity. inches; seepage. 

Moderate: indurated Moderate: indurated, Moderate: indurated, Severe: Severe: indurated indurated, 
caliche at a depth of 3 rippable caliche at a rippable caliche at a rippable caliche at a caliche at a depth of 3 
to 10 inches; fair depth of 3 to 10 depth of 3 to 10 depth of 3 to 10 to 10 inches; seepage. 
traffic- supporting inches. inches. inches.• 
capacity. 

Moderate: moderate Moderate: moderate Moderate: high Severe: moderately Slight where slopes are 0 
shrink-swell potential; shrink-swell potential. corrosivity. slow permeability. to 2 percent. 
fair traffic-supporting Moderate where slopes 
capacity. are 2 to 3 percent. 

• Where filter field tile can be installed below the indurated caliche, the rating is moderate. 

Use of the Soils for Town and Country Planning 

The nonfarm uses of lands of Uvalde County are in
creasing. To help planners, builders, and maintenance 
men avoid costly land preparations, maintenance, or 
even failure the soils of Uvalde County are rated as 
to their suitability as a source of topsoil, sand and 
gravel, and road fill. The degree of lirr;titation of the 
soils and the features adversely affectmg roads and 
streets, low building foundations, light industries, and 
sewage disposal facilities are listed in table 6. 

Topsoil is a term used to designate a fertile soil or 
soil material ordinarily rich in organic matter, used 
as a topdressing for roadbanks, dams, disturbed areas, 
gardens, lawns, and the like. Normally only the 
surface layer is used, but other layer~ may also be 
suitable. Excess lime refers to the calcmm carbonate 
equivalent of a soil. The percentage calcium ~ar~onate 
equivalent is given i~ the range _of . ch~r::~:ctensbcs for 
these soils where this charactensbc Is Important. A 
calcium carbonate equivalent greater than about. 15 
percent will cause chlorosis, loss of iron ~haracterized 
by blanching, in some plants. The chlorosis can be con
trolled with the application of iron supplements and 
large amounts of organic residues. A calcium c~rb.on
ate equivalent that exceeds abou~ 30 percent Is Im-
practical to correct for use as topsoiL . 

Most of the soils in the county are not smted or a~·e 
a poor source of sand and gravel. Som~ gra_vels are m 
areas of Dev or Orif soils. Areas of Onf soils are also 
a source of sand. 

Roadfill is soil material used to build up road grades 
for supporting base layers. The suitability for road fill 
depends largely on its texture, plasticity, shrink-swe~l 
potential, traffic supporting capacity, inherent erodi
bility, compaction characteristics, and natural water 
content. 

Roads and st:ceets are trafficways that consist of the 
underlying local soil material, either cut or fill, called 
the subgrade, the stabilizing subbase soil material of 
gravel, crushed rock, or lime-a kind of soil cement, 
and the actual road surface or pavement. Roads 
usually are constructed with thicker or hi:;rher quality 
subbase than streets and are generally designed with 
more gradual grade. However, the requirements for 
subgrade and excavation are similar. Properties of the 
soils that affect design and construction of roads and 
streets are (1) those that affect traffic supporting ca
pacity and stability of subgrade and (2) those that af
fect the ease of excavation and the amount of cut and 
fill. 

In evaluating and rating soils for building founda
tions and light industry, the most important factors 
are slope depth, flooding hazard, shrink-swell poten
tial and ~orrosion potential. The interpretations relate 
to buildings that are not more than three stories high. 

In rating soils for sewage disposal systems, the de
gree of limitations for septic tank filter fields and sew
age lagoons is based on the soil features. that 
determine capacity to absorb effluent. These s01l fea
tures are permeability, flooding hazard, slope, and 
depth to rock or other impervious material. 

Engineering test data 
Table 7 shows the results of engineering tests per

formed by the Texas Highway Department on eight 
samples from three series in Uvalde County. The table 
shows the specific locations where the samples were 
taken, the parent material, the depth to which the 
sampling was done, and the results of tests to deter
mine particle-size distribution and other properties 
significant in soil engineering. 

Parent material is the disintegrated and partly 
weathered rock from which the soil has formed. 
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Soil name and location 

Knippa clay: 3.9 miles east of Knippa, on U.S. Highway 
90 and 0.1 mile north of U.S. Highway 90. (Modal) 

Knippa clay: 4.2 miles north of Knippa, on Farm Road 
1049 and 150 feet west of Farm Road 1049. (More clayey 
than modal) 

Knippa clay: 5 miles northeast of Knippa. (Less clayey 
than modal) 

Montell clay: 5 miles northwest of Uvalde. (Modal) _____ 

Montell clay: 3 . 2 miles west of the courthouse ·n Uvalde 
and 2.25 miles north of U.S. Highway 90 and 150 feet 
west of Farm Road 2369. (More clayey than modal) . 

Montell clay: 5 miles northwest of Uvalde. (Less clayey 
than Modal) 

Uvalde silty clay loam: 1.3 mik~ ..... . : ·~of Knippa on Farm 
Road 1049 and 200 feet west of Farm Road 1049. 
(Modal) 

Uvalde silty clay loam: 1.4 miles south of the courthouse 
and 5.6 miles southeast of junction of Farm Road 117 and 
140 and 1.1 miles southwest of Farm Road 140 and 100 
feet north of cemetery. (Less clayey than Modal) 

SOIL SURVEY 

TABLE 7.-Engineering 
[Tests performed by Texas Highway Department in accordance with standard 

Shrinkage 

Texas Depth 
Parent material report from 

number surface Limit Ratio Lineal 

Inches Percent Percent 

Calcareous clayey and 64-440-R 6- 17 15 1.90 17.6 
loamy sediment. 64-441-R 26-40 14 1.89 17.7 

64-442-R 40-72 13 1.96 14.7 

Calcareous clayey and 64-443-R 7-16 11 1. 99 21.5 
loamy sediment. 64-444-R 16-42 11 1.98 19.4 

64-445-R 42-72 14 1.90 15.3 

Calcareous clayey and 64-446-R 6-16 13 1.93 17.9 
loamy sediment. 64-447-R 16-26 12 1.95 17.2 

64-448-R 26-60 13 1.93 13.0 

Calcareous clayey 64-429-R 8-32 9 2.02 20.5 
sediment. 64-430-R 32-58 11 2.02 21.0 

64-431-R 58-72 9 2.04 21.4 

Calcareous clayey 64-432-R 8-30 8 2.04 23.7 
sediment. 64-433-R 30- 54 11 2.01 23.5 

64-434-R 54-72 11 2.01 23.3 

Calcareous clayey 64-435-R 7-33 11 2.00 18.6 
sediment. 64-436-R 33-49 11 2.02 19.6 

Calcareous clayey and 64-449-R 8-16 15 1.86 12.4 
loamy sediment. 64-450-R 16- 33 15 1.86 12.4 

64-451-R 33-59 15 1.85 8.6 

Calcareous clayey and 64-455-R 8-16 15 1.81 12.4 
loamy sediment. 64-456-R 16-39 15 1.84 13.4 

64-457-R 39- 56 16 1.82 12.4 

'Mechanical analyses according to the AASHO Designation T 88 (1 ). Results by this procedure frequently may differ somewhat from 
results that would have been obtained by the soil survey procedure of the Soil Conservativn Service (SCS). In the AASHO procedure, the fine 
material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including 
that coarser than 2 millimeters in diameter. In the SCS survey procedure, 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 mechanical analysis used in this table are not 
suitable for use in naming textural classes for soil. 

Depth from surface indicates the depth and thick
ness of the layers for which tests were made. The 
thickness of the layers varies somewhat from place to 
place, but the thickness and other properties described 
are those actually obtained in a specific profile of the 
soil described. 

Shrinkage limit is a measurement of the moisture 
content at which shrinkage stops. As moisture leaves a 
soil, the soil decreases in volume in proportion to the 
loss in moisture, until a point is reached where shrink
age stops even though additional moisture is removed. 
The shrinkage limit of the soil is a general indication 
of the clay content; it decreases as clay content in
creases. In sand that contains little or no clay, the 
shrinkage limit is close to the liquid limit and is con
sidered insignificant. 

The shrinkage ratio is the volume change resulting 
from the drying of a soil material, divided by the loss 

of moisture caused by drying. The ration is expressed 
numerically. The volume change used in computing 
shrinkage ratio is the change in volume that takes 
place in a soil when it dries from a given moisture 
content to a point where no further shrinkage takes 
place. 

Lineal shrinkage is the decrease in one dimension, 
expressed as a percentage of the original dimension, 
of the soil mass when the moisture content is reduced 
from an original, pre-drying percentage to the shrink
age limit. 

Mechanical analysis shows the percentage, by 
weight, of soil particles passing through sieves of 
specified sizes. Gravel ranges from 3 inches in diame
ter to slightly more than 2 millimeters, the size of the 
No. 10 sieve. Sand and other granular material are re
tained in the No. 200 sieve, but finer particles such as 
silt and clay pass through the openings. The soil mate-
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test data 
procedures of the American Association of State Highway Officials (AASHO)] 

Mechanical analysis 1 Classification 

Percentage passing sieve- Percentage smaller than- Liquid Plas-
limit ticity 

index AASHO 2 Unified s 
1 ;li Ys No.4 No. 10 No. 40 No. 200 0.05 0.005 0.002 

inch inch inch (4.7 (2.0 (0.42 (0.074 mm. mm. mm. 
mm.) mm.) mm.) mm.) 

P ercent 

----- - -- -------- -------- 100 99 98 93 88 57 46 56 33 A-7-6 (19) CH 
-------- -------- 100 99 99 97 93 90 64 50 55 35 A- 7- 6(19) CH 

100 99 97 93 87 78 74 72 52 35 44 27 A-7-6 (16) CL 

----- - -- -------- -------- 100 99 95 92 89 65 52 64 41 A-7-6 (20) CH 
-------- -------- 100 99 98 94 91 88 64 49 57 35 A- 7- 6(19) CH 
- ------- -------- 100 96 89 82 78 77 58 40 48 30 A- 7-6 (18) CL 

-------- -------- 100 99 99 96 87 79 57 45 54 34 A-7- 6(19) CH 
-------- -------- -------- 100 99 96 88 81 59 45 50 29 A- 7- 6(18) CL 
-------- 100 98 90 85 81 72 71 51 35 40 24 A-6 (13) CL 

--- - ---- - -- ----- - - ------ 100 99 92 87 80 63 51 59 40 A- 7- 6(20) CH 
- ------- -------- -------- -------- 100 99 95 93 71 58 62 42 A-7-6 (20) CH 
- ---- - -- ----- - -- -------- -------- 100 99 95 92 69 57 61 43 A-7-6 (20) CH 

--- - - - -- ----- - -- -------- -------- 100 99 95 90 68 57 69 48 A- 7- 6(20) CH 
-------- ---- - --- -------- -------- 100 99 95 92 70 60 72 51 A-7-6 (20) CH 
- ------- -------- -------- -------- 100 99 96 93 72 62 71 50 A-7-6 (20) CH 

-- ------ -------- -------- -------- 100 99 90 86 63 49 53 35 A-7-6 (19) CH 
-- - ----- ------ - - - - ---- - - -------- 100 99 94 89 67 43 56 39 A- 7-6(19) CH 

-- ----- - ---- -- -- -------- 100 99 98 91 83 51 37 42 23 A- 7- 6(14) CL 
- - - ----- -------- - - ------ 100 99 95 88 84 55 40 41 23 A- 7-6 (13) CL 
-------- -------- 100 99 98 95 85 80 49 33 32 15 A- 6(10) CL 

----- - -- -------- -------- 100 99 96 83 70 39 29 42 22 A- 7- 6(13) CL 

-------- -------- -------- 100 99 96 83 77 47 39 44 27 A- 7- 6(16) CL 
-------- -------- 100 99 99 96 90 86 60 44 43 25 A- 7- 6(15) CL 

2 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 Construe tion Purposes, AASHO Designation M 145- 49 (1) . 

a Based on the Unified Soil Classification System, Technical Memorandum No. 3-357, Volume 1, Waterways Experiment Station Corps 
of Engineers, March 1953. ' 

rial intermediate in size between 0.002 millimeter and 
that held in a No. 200 sieve is silt. Clay is the soil mate
rial fraction smaller than 0.002 millimeter in diameter. 

The tests for liquid limit measure the effect of 
water on the consistence of the soil material. As the 
moisture content of a clayey soil is increased from a 
dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further in
creased, the material changes from a plastic to a liq
uid state. The liquid limit is the moisture content at 
which the material passes from a plastic to a liquid 
state. The plastic limit is the moisture content at 
which the soil material passes from a semisolid to a 
plastic state. 

The plasticity index is the numerical difference be
tween the liquid limit and the plastic limit. It indi
cates the range of moisture content within which a 
soil material is plastic. 

Geology 
In order to better understand the factors of soil for

mation, especially parent material and relief, it is best 
to study the types of terrain and the surface geology 
characteristic of Uvalde County. The northern half of 
the county is a part of the Edwards Plateau, which in 
turn is a part of the Great Plain. The southern half is 
a part of the Rio Grande Plain, which is a part of the 
Gulf Coastal Plain. These physiographic divisions are 
separated by a moderately low escarpment known as 
the Balcones escarpment, or Balcones fault zone. 

·The Edwards Plateau is mainly underlain by hard 
limestone, which is highly resistant to erosion. A 
lesser part of the Edwards Plateau is underlain by 
more easily erodible soft limestone, marl, and shale. 
The plateau has an altitude ranging from about 1,100 
to 2,000 feet. Numerous streams and their tributaries 
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have formed ridges, hills, and deep, narrow valleys 
and have cut canyons as deep as 500 feet that dissect 
the plateau. The terrain is rough, and the soils are 
thin. 

Most of the Rio Grande Plain is underlain by soft 
limestones and marls. The plain is mostly nearly level 
to gently sloping or undulating hills, except for the 
several igneous hills that rise sharply above it. Hills of 
this kind are Blue, Inge, Black, Ingram, and Asphalt 
Mountains. They rise 200 to 400 feet above the plains. 
In the southwestern part of the county, the Anacacho 
Mountains, about 100 to 250 feet above the plain, is of 
resistant limestone. The altitude of ·the plain ranges 
from about 700 to 1,000 feet. The soils are thin on the 
ridges and thick on the plains and valleys. 

The surface geology of Uvalde County consists of 
sedimentary and igneous rocks. The exposed sedimen
tary rocks are derived from deposits of the Creta
ceous, Tertiary, and Quarternary systems. The rocks 
dating from the Cretaceous system were deposited 
under marine conditions, but the materials from the 
Tertiary and Quarternary systems were laid down by 
fresh water. 

The deposits from the Cretaceous system are di
vided into the Comanche (Lower Cretaceous) and Gulf 
(Upper Cretaceous) series (3). The Comanche series 
consists of the Trinity, Fredericksburg, and Washita 
groups, which are further divided into formations. 
The formations that crop out in Uvalde County are 
the Glen Rose Limestone, Comanche Peak Limestone, 
Edwards Limestone, Kiamichi, Georgetown Limestone, 
Grayson Marl, and Buda Limestone Formations. The 
Gulf series consists of the Eagle Ford Shale, Austin 
Chalk, Anachacho Limestone, and Escondido Forma
tions (B). 

The Glen Rose Formation, the oldest formation ex
posed in Uvalde County, crops out in valleys and on 
lower slopes of the steeper hills in the Edwards Pla
teau. This formation furnished parent material for the 
development of Brackett and Real soils on the upper 
slopes and Kavett, Pratley, and Topia soils on the 
lower slopes and in the valleys. The layers of marl, 
shale, and limestone of the Glen Rose Formation are 
easily eroded, and rills and small gullies are common, 
especially in the northeastern part of the county 
where the Brackett soils mainly occur. Because of the 
difference in the resistance to erosion of these layers, 
a stairstep type topography results. 

The Kiamichi Formation and the Comanche Peak, 
Edwards, and Georgetown Limestone Formations have 
contributed to the development of Eckrant, Ector, 
Kavett, San Saba, and Speck soils as well as land 
types such as Limestone rock land, Rock outcrops, and 
Rock land. These formations are on the upper slopes 
and caps of the steeper hills in the northern part of 
the county. Further south, the Glen Rose Limestone 
Formation is completely covered, but the many hills in 
the area give rise mainly to Eckrant and Ector soils 
and Limestone rock land. Still further south, in the 
southern part of the Edwards Plateau, slopes become 

less steep, and Eckrant and Ector soils and Limestone 
rock land also are here. Throughout the area of these 
formations are soils such as Kavett, San Saba, Speck, 
Tobosa, and Volente. The more shallow Kavett and 
Speck soils are on the lower slopes of the hills and in 
the higher and more shallow valleys. The deeper San 
Saba, Tobosa, and Volente soils are in the valleys. 

The Grayson Marl is in a narrow band between the 
limestone in the Georgetown Limestone and Buda 
Limestone Formations. This Grayson Marl Formation, 
which is dominantly shale that turns yellow after 
weathering and leads to the development of Badland, 
crops out in only a few small areas in the county, 
mainly just to the north and northwest of Uvalde. 
Only sparse vegetation is in the area of this forma
tion, and it is easily eroded where it is not protected 
by the overlying Buda formation. 

The Buda Limestone, Eagle Ford Shale, and Austin 
Chalk Formations are hard and soft, chalky limestone 
and calcareous shale and marls. These formations 
erode to broad, low hills and ridges that are fairly 
well covered with caliche and limestone fragments. 
They have contributed to the development of the very 
shallow Ector, Olmos, and Zapata soils. The limestone 
is near the surface of the Ector soils, but a thick bed 
of caliche overlies the limestone in the Olmos and Za
pata soils. 

The Anacacho Limestone formation, another mem
ber of the Upper Cretaceous system, is made up of 
hard limestone and bentonitic clay. The limestone ap
pears more coarsely grained and browner in color 
than the other limestone in the county. This formation 
makes up most of the eastern extent of the Anacacho 
Mountains and is in the southwestern part of the 
county. These mountains were probably formed as an 
offshore reef when much of Uvalde County was under 
water. The topography of the area is undulating to 
moderately steep. Ector soils formed on the slopes, 
and Kavett and Tobosa soils formed in the small de
pressions and narrow valleys. Many rock outcrops 
occur. 

The Escondido Formation consists of clay, shale, 
sandstone, and some limestone and crops out in small 
areas mainly in the southwestern part of the county. 

The Tertiary system is divided into the Paleocene, 
Eocene, and Pliocene series. The Paleocene series is 
represented in Uvalde County by the Midway group 
and its Kincaid Formation. This formation crops out 
in small areas mainly along stream banks and does not 
give rise to any soils in the county. 

The Eocene series is represented by the Wilcox 
group and its Indio Formation and the Clairborne 
group and its Carrizo Sand Formation. The Indio For
mation crops out mainly in the southern and south
eastern parts of the county and consists of clayey 
sandstone and sandy shale. Among the soils developed 
in these materials are those of the Caid, Duval, Webb, 
and Zavco series. The Carrizo Sand Formation crops 
out in the southeastern part of the county and consists 
of poorly cemented coarse to medium grained, non
marine sandstone containing shale lenses. Among the 
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soils developed in this material are those of the Comi
tas, sandy subsoil variant, Duval, and Webb. 

The Pliocene series is represented by the Uvalde 
Gravel Formation. It consists of loose gravels inter
mixed with clay or gravels imbedded in caliche. These 
materials contributed to the formation of Hindes, 
Olmos, Rehm, and Yologo soils. 

The Pleistocene series of the Quaternary system in 
Uvalde County is represented by the Leona Forma
tion. It consists of calcareous silt and clay on broad, 
flat terraces, in a position intermediate between the 
Uvalde Gravel formation and the present flood plains 
of streams. The sediments of the Leona Formation 
were deposited by streams during the middle and 
upper Pleistocene Epoch (Ice Age). The soils that 
formed in these materials are in broad areas and are 
dominantly those of the Uvalde, Knippa, and Montell 
series. The less extensive Atco, Castroville, Mercedes, 
Ramadero, Sabenyo, and Valco series also formed in 
these materials. 

The igneous rocks are intrusions of magma into the 
Cretaceous rocks (2). They are mainly plugs or sills 
of highly erosion-resistant basalt on gently sloping 
knolls to moderately steep hills. The basalt has con
tributed to the formation of Ingram soils, which are 
stony or gravelly dark-brown clays. 

Recent geologic sediments are on all the flood plains 
of rivers and creeks. The thin alluvium consists of 
clay, silt, sand, gravels, cobbles, and boulders. The 
soils that have formed in these sediments are those of 
the Bosque, coarse subsoil variant, Conalb, Dev, Frio, 
and Orif series. 

Formation and Classification 
of the Soils 

This section discusses the effects of the five factors 
of soil formation on the soils in Uvalde County. The 
current system of soil classification is briefly ex
plained, and the soils in the county are placed in some 
classes in the system. 

Factors of Soil Formation 

Soil is produced when soil-forming processes act on 
materials deposited or accumulated by geologic proc
esses. The characteristics of the soil at any given 
point are determined by (1) the physical and mineral
ogical composition of the parent material; (2) the cli
mate under which the soil material has accumulated; 
(3) the living organisms, or plant and animal life, in 
and on the soil; ( 4) the relief, or lay of the land; and 
(5) the length of time the soil-forming forces have 
acted on the soil material. 

Climate and living organisms (chiefly vegetation) 
are the active factors of soil formation. They act on 
the parent material and slowly change it from an 
inert mass to one having definite morphology. The ef
fects of climate and living organisms are conditioned 

by relief. The parent material also affects the kind of 
soil profile that forms. Finally, time is needed for the 
changing of the parent material into a soil having def
inite genetically related horizons. 

The interrelationships among the five factors of soil 
formation are complex and continuous, and this inter
action determines the kind of soil that forms. Al
though the effects of any one factor are difficult to 
isolate, it is convenient to discuss each factor of soil 
formation separately and to indicate some of their 
probable effects. 

Parent material 

The parent material in Uvalde County consists 
mainly of limestone, marl, shale, clay, sandstone, and 
recent alluvium. Most of these materials are calcar
eous and moderately alkaline, and from these, calcar
eous and moderately alkaline soils develop. The geol
ogy of the parent material and the soils that are 
within the geologic areas are discussed in more detail 
in the section "Geology." 

Climate 

Precipitation, temperature, humidity, evaporation, 
and wind have all been important in the development 
of soils in Uvalde County. The wet climate of past 
geologic ages influenced the deposition of parent mate
rial. 

The present climate, characterized by hot, humid 
summers and dry winters, has a striking effect on soil 
development. Indications of this effect are the kind 
and density of vegetation, the organic-matter content 
of the soils, the leaching of soluble elements from the 
soil, and the activity of micro-organisms in the soil. 

Low rainfall limits the vegetation to grasses, 
shrubs, and small trees, except in some areas along 
the perennial streams. This vegetation accounts for 
the organic-matter content of the soils. Free lime is 
throughout the profile of some soils because not 
enough water passes through them to leach it out. 
Most soils in Uvalde County have a layer of calcium 
carbonate at the depth to which water has carried this 
soluble material. 

Almost all of the precipitation in the county is rain. 
When the rain falls in torrents, the runoff from steep 
slopes where cover is sparse removes soil material al
most as fast as it forms. In places where torrents are 
infrequent, one hard rain can remove in a few min
utes what has taken years to accumulate. 

A rainfall of one-half inch may be enough to soak a 
very shallow, stony soil. Water runs off the stones, 
penetrates the soil, and finds its way under stones and 
into crevices where plant roots can use it. Much of the 
water also percolates below the zone of evaporation. 
On the other hand, this same amount of rain may wet 
only the upper two inches of a clay soil and may evap
orate soon afterward. Thus, a one-half inch rain on 
the stony soil may be equivalent to more than an inch 
on the clayey soil where there are no stones. The stony 
soils support tall grasses; the clayey soils support short 
grasses. 
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During the hot summers and mild winters, mi
crobial decomposition is almost continuous, and the 
residues from plants break down almost as fast as 
they accumulate. For this reason, the organic-matter 
content of most soils in the county is below 2.5 per
cent. 

Living organisms 

Plants, animals, insects, bacteria, fungi, and the like 
are important in soil formation. Native vegetation of 
the mixed-prairie type has contributed large amounts 
of organic matter to the soil. The organic matter is on 
the soil in the form of decaying leaves and stems. It is 
throughout the solum in the form of fine, fibrous, de
composed roots. These roots have left a network of 
tubes and pores that hasten the passage of air and 
water through the soil and provide abundant food for 
bacteria, actinomycetes, and fungi. 

Plant roots may take up calcium, potassium, phos
phorous, or other nutrients in lower layers of soil and 
then redeposit these elements on the soil surface when 
the plants die. Burrowing animals also mix soil hori
zons as they build homes or gather food. 

Earthworms are noticeable in the soil. Despite the 
low rainfall in this county and the periods when the 
entire solum is dry, worm casts are common in some 
horizons in the Frio, Uvalde, and other series. Besides 
mixing the soil, earthworms increase the movement of 
air, water, and plant roots in a soil. 

The influence of man on soil formation should not 
be ignored. Man has permitted the range to be over
grazed. This overgrazing has removed many kinds of 
grasses from the range and has encouraged other, less 
nutritious grasses to take their place. Much of the 
range now has sparse vegetation that allows large 
amounts of rainfall to run off and carry soil with it. 
The sparse vegetation also permits the soil tempera
ture to rise in 'summer and the heat kills many of the 
microbes in the soil. 

Relief 

Relief, or lay of the land, has greatly influenced soil 
formation in Uvalde County, mainly through its effect 
on runoff and drainage. 

' The county is mostly well dissected by drainage pat
terns. The Edwards Plateau, which makes up the 
northern part of the county, is a rough region that is 
cut into ridges, hills, valleys, and canyons. Within 
short distances, elevations increase 200 to 400 feet. In 
much of this area, slopes of steeper limestone bedrock 
are exposed, runoff from rainfall is rapid, and erosion 
removes the soil nearly as fast as it develops. 

The relief of the Anacacho Mountains in the south
western part of the county is somewhat similar to that 
of the Edwards Plateau, and some of the soils and 
rocks also are similar. 

The Rio Grande Plain, which makes up the southern 
part of the county, consists mainly of a nearly level 
plain to gently sloping or undulating hills. A few 
nearly level to moderately steep knolls and hills of ig
neous material crop out in places. 

Relief affects the microclimate and ecology in 
places. The steeper, north-facing slopes receive less 

sunlight, have lower soil temperatures, and have less 
evaporation than south-facing ones. In addition, the 
vegetation is thicker on most north-facing slopes, and 
soil organisms are more numerous. Even a few of the 
kinds of plants and micro-organisms are different. The 
north-facing slopes do not become green as early in 
the spring as do the south-facing ones. 

Additional information on relief is given in the "Ge
ology" section. 

Time 

Time is required for soil formation, and many char
acteristics of a soil are determined by the length of 
time that the soil-forming processes have acted on the 
soil material. 

An extremely long time is needed for a soil to de
velop from freshly exposed, fairly pure limestone. As 
the mass of limestone dissolves slowly and is carried 
away by rainfall, any impurities present are left to 
form parent material. Under such conditions, many 
thousands of years may pass before parent materials 
have accumulated and horizons formed. A soil having 
distinct horizons may form in fresh alluvium within a 
few decades or centuries. 

The distinctive differences between two soils that 
have both formed in similar material are attributable 
in part to the differences in the period of time during 
which other soil-forming factors have been at work. 
For example, Frio soils and Uvalde soils formed in 
similar material, but the Frio soils do not have a dis
tinctive layer of calcium carbonate. Frio soils are 
younger than Uvalde soils. They are old enough to 
have a surface layer that has been darkened mainly by 
the addition of organic matter, and living organisms 
have acted on the parent material of Frio soils long 
enough to give them a distinct surface layer. But cli
mate, particularly rainfall, has not acted on them long 
enough to leach calcium carbonate from the upper ho
rizon and form a lower layer of calcium carbonate. 

Classification of Soils 

Soils are classified so that we can more easily re
member their significant characteristics, assemble 
knowledge about them, see their relationship to one 
another and to the whole environment, and develop 
principles that help us understand their behavior and 
response to manipulation. First, through classification 
and then through use of soil maps, we can apply our 
knowledge of soils to specific fields and other tracts of 
land. 

Thus, in classification, soils are placed in narrow 
categories that are used in detailed soil surveys so 
that knowledge about the soils can be organized and 
applied in managing farms, fields, and rangelands, in 
developing rural areas, in engineering work, and in 
many other ways. Soils are placed in broad classes to 
facilitate study and comparison in large areas, such as 
countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 



Series 

Atco _________ ___ _________ _ 
Bosque loam, coarse subsoil 

variant. 
Brackett ________ ___ ______ _ 
Caid _____________________ _ 
Castroville __ ______________ _ 
Comitas fine sand, sandy 

subsoil variant. 
Conalb ______ ______ _____ __ _ 
I>ant _____ ___________ __ ___ _ 
I>ev _____________________ _ 
I>uvaL _______ ____________ _ 
Eckrant _________ ___ ______ _ 
Ector __ __ _____________ ___ _ 
Frio 1 ____________________ _ 

Hindes __ _____________ ____ _ 
Ingram _________ __________ _ 
!Cavett ____________ ___ ___ _ _ 
ICnippa ___________________ _ 
Mercedes _________________ _ 
MontelL _________ ________ _ 
Olmos ____________________ _ 

Orif ______________________ _ 
Pratley ____________ _______ _ 
Ftamadero ________________ _ 
Ftandado _______________ __ _ 

Fte~ - ------------------- - -Ftehrn ____________________ _ 
Sabenyo ______ ________ ____ _ 
San Saba ___________ ______ _ 
Speck ____________________ _ 
Tobosa 1 ___________ __ _____ _ 

Topia _________ __________ _ _ 
Uvalde __ _________________ _ 
Val co __________________ __ _ 
Volente ______________ ____ _ 
Webb 2 __________ ___ ______ _ 

Yologo _________________ __ _ 
Zapata _____ ______________ _ 
Zavco ____________________ _ 

UVALDE COUNTY, TEXAS 

TABLE B.-Classification of soil series 

Family Subgroup Order 

Coarse-loamy, carbonatic, hyperthermic______ Aridic Ustochrepts____ _ _ _ __ __ __ _ _ _ _ Inceptisols. 
Coarse-loamy, carbonatic, thermic ___________ Cumulic Haplustolls __ _____________ Mollisols. 

Loamy, carbonatic, thermic, shallow ___ _____ _ 
Fine-loamy, mixed, hyperthermic _________ __ _ 
Fine-silty, mixed, hyperthermic ____ ________ _ 
Sandy, mixed, hyperthermic ____________ __ _ _ 

Fine-loamy, carbona tic, hyperthermic __ ____ _ _ 
Fine, montmor illonitic, hyperthermic _____ __ _ 
Loamy-skeletal, carbona tic, thermic _________ _ 
Fine-loamy, mixed, hyperthermic ___ ________ _ 
Clayey-skeletal, montmorillonitic, thermic ___ _ 
Loamy-skeletal, carbonatic, thermic ____ __ __ _ 
Fine, mixed, thermic ________________ ______ _ 
Clayey-skeletal, mixed, hyperthermic _______ _ 
Fine, mixed, hyperthermic __ ____ ___________ _ 
Clayey, montmorillonitic, thermic, shallow ___ _ 
Fine, mixed, thermic __________________ ____ _ 
Fine, montmorillonitic, hyperthermic ______ _ _ 
Fine, montmorillonitic, hyperthermic _______ _ 
Loamy-skeletal, carbonatic, hyperthermic, 

shallow. 
Sandy-skeletal, carbonatic, thermic _________ _ 
Fine, montmorilloni tic, thermic __________ __ _ 
Fine-loamy, mixed, hyperthermic _______ ____ _ 
Loamy, mixed, hyperthermic, shallow _______ _ 
Loamy-skeletal, carbonatic, thermic, shallow __ 
Loamy-skeletal, mixed, hyperthermic _______ _ 
Fine-loamy, carbonatic, hyperthermic ______ _ _ 
Fine, montmorillonitic, thermic ______ ______ _ 
Clayey, mixed, thermic _____ ___________ ____ _ 
Fine, montmorillonitic, thermic ____________ _ 
Very fine, mixed, thermic __ __________ ______ _ 
Fine-silty, mixed, hyperthermic _____ _______ _ 
Loamy, mixed, hyperthermic, shallow _______ _ 
Fine, mixed, thermic ____________ __________ _ 
Fine, mixed, hyperthermic _________________ _ 
Loamy-skeletal, mixed, hyperthermic, shallow_ 
Loamy, carbonatic, hyperthermic, shallow ___ _ 
Fine, mixed, hyperthermic _________________ _ 

Typic Ustochrepts ____ ____________ _ 
Aridic Paleustolls _______________ __ _ 
Typic Calciustolls ___ ___ __________ _ 
Arenic Aridic Paleustalfs __________ _ 

Fluventic Ustochrepts ___ __________ _ 
Torrertic Haplustolls __ ____________ _ 
Cumulic Haplustolls ____ __________ _ 
Aridic Haplustalfs ____ __________ __ _ 
Lithic Haplustolls __ __ ____ ________ _ 
Lithic Calciustolls _______ ___ ______ _ 
Cumulic Haplustolls __ ___ _________ _ 
Aridic Argiustolls ___ _____ ______ ___ _ 
Torrertic Haplustolls __ ____________ _ 
Petro calcic Calciustolls __ ____ ___ ___ _ 
Vertic Calciustolls _________ _______ _ 
U dorthentic Pellusterts ___ _________ _ 
Entic Pellusterts ___ ------- - - - -----
Paleorthidic Calciustolls ___________ _ 

Typic Ustifluvents _______ __ _____ __ _ 
Petrocalcic Paleustolls ____ ____ ____ _ 
Pachic Argiustolls _________ _____ __ _ 
Petrocalcic Ustollic Paleargids _____ _ 
Typic Calciustolls _________ ____ ___ _ 
Aridic Calciustolls __________ _____ _ _ 
Aridic Ustochrepts __________ _____ _ _ 
U die Pellusterts ______________ ____ _ 
Lithic Argiustolls _________________ _ 
Typic Chromusterts _______ ___ ___ _ _ 
Vertic Argiustolls _________________ _ 
Aridic Calciustolls ____________ ____ _ 
Petrocalcic Calciustolls ________ ____ _ 
Pachic Haplustolls ___ _____ ________ _ 
Aridic Haplustalfs ________ _____ ___ _ 
Petro calcic Paleustolls ______ _____ __ _ 
Ustollic Paleorthids _______________ _ 
Aridic Argiustolls ________________ _ _ 

Inceptisols. 
Mollisols. 
Mollisols. 
Alfisols. 

Inceptisols. 
Mollisols. 
Mollisols. 
Alfisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Vertisols. 
Vertisols. 
Mollisols. 

Entisols. 
Mollisols. 
Mollisols. 
Aridisols. 
Mollisols. 
Mollisols. 
Inceptisols. 
Vertisols. 
Mollisols. 
Vertisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Mollisols. 
Alfisols. 
Mollisols. 
Aridisols. 
Mollisols. 
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1 Some of the Frio and Tobosa soils in Uvalde County are taxadjuncts to the Frio and Tobosa series in that the mean annual soil temper
ature is slightly more than 72° F. This difference does not affect use and management. 

s Some of the Webb soils in Uvalde County are taxadjuncts to the Webb series in that they have a solum thinner than 40 inches. This 
difference does not alter use and management. 

readers interested in new developments should search 
the latest literature available (4, 6). 

New soil series must be established and concepts of 
some established series, especially older ones that have 
been used little in recent years, must be revised in the 
course of the soil survey program across the country. 
A proposed new series has tentative status until re
view of the series concept at national, state, and re
gional levels of responsibility for soil classification 
results in a judgment that the new series should be 
established. 

The current system of classification has six catego
ries. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and 
series. In this system, the criteria used as a basis for 
classification are soil properties that are observable 
and measurable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, 
are grouped. In table 8, the soil series of Uvalde 
County are placed in categories of the current system, 

family, subgroup, and order. Most of the classes of the 
current system are briefly defined in the following 
paragraph. 

ORDER. Ten soil orders are recognized in the cur
rent system. They are Entisols, Vertisols, Inceptisols 
Aridisols, Mollisols, Spodosols, Alfisols, Ultisols Oxi: 
sols, and Histosols. The properties used to differe'ntiate 
the soil orders are those that tend to give broad cli
matic groupings of soils. Two exceptions, Entisols and 
Histosols, occur in many different climates. 

The six orders represented in Uvalde County are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, 
and Alfisols. They are briefly defined in the following 
paragraphs. 

Entisols are young mineral soils that do not have 
genetic horizons or have only the beginning of such 
horizons. 

Vertisols are soils in which natural churning or in
version of soil material takes place, mainly through 
the swelling and shrinking of clays. 
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Inceptisols are mineral soils in which horizons have 
definitely started to form. They generally are on 
young, but not recent, land surfaces. 

Ardisols are primarily soils of dry places. They have 
a light-colored surface soil, and some have a clay
enriched B horizon high in base saturation. Others 
have free carbonates throughout their profile. 

Mollisols are dark-colored soils that have a moder
ate to high content of organic matter and high base 
saturation. Some have a clay-enriched B horizon, and 
others have free carbonates throughout their profile. 

Alfisols are soils containing a clay-enriched B hori
zon that has high base saturation. 

SUBORDER. Each order is subdivided into subor
ders, primarily on the basis of those characteristics 
that seem to produce classes with the greatest genetic 
similarity. The suborders narrow the broad climatic 
range permitted in the orders. Soil properties used to 
separate suborders mainly reflect either the presence 
or the absence of waterlogging or soil differences re
sulting from the climate or vegetation. 

GREAT GROUP. Suborders are separated into great 
groups on the basis of uniformity in the kinds and se
quence of major soil horizons and features. The hori
zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that have 
pans that interfere with growth of roots or movement 
of water. The soil features used in separating soils 
into great groups are the self-mulching properties of 
clays, soil temperature, major differences in chemical 
composition (mainly calcium, magnesium, sodium, po
tassium), and the like. The great group is not shown 
separately in table 8 because it is the last word in the 
name of the subgroup. 

SUBGROUP. Great groups are subdivided into 
subgroups, one representing the central (typic) seg
ment of the group, and the others, called intergrades, 
that have properties of one great group and also one 
or more properties of another great group, subgroup, 
or order. Subgroups may also be made in those in
stances where soil properties intergrade outside the 
range of any other great group, suborder, or order. 
The names of subgroups are derived by placing one 
or more adjectives before the name of the great 
group. 

FAMILY. Familes are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or the behavior of soils when used 
for engineering. Among the properties considered are 
texture, mineralogy, reaction, soil temperature, thick
ness of horizons, and consistence. 

SERIES. As explained in the section "How This Sur
vey Was Made," the series is a group of soils that 
have major horizons that, except for texture of the 
surface layer, are similar in important characteristics 
and arrangement in the profile. 

Climate 7 

Uvalde County has a subtropical climate character
ized by dry winters and hot, humid summers. The av-

7 By ROBERT B. ORTON, State climatologist, National Weather 
Service, U.S. Department of Commerce. 

erage annual rainfall is 23.70 inches, but rainfall 
amounts vary greatly from month to month and from 
year to year. About one year in ten, total rainfall will 
be less than 13.6 inches; and about one year in ten, 
rainfall will exceed 35.4 inches. Sixty-eight percent of 
this falls during the warm season, May through Octo
ber. Rain occurs most frequently as the result of thun
derstorm activity, and the maximum amount usually 
falls during the late spring and early summer months. 
A secondary rainfall peak occurs in September as cold 
fronts begin to push into the region. An occasional 
tropical disturbance moving westward from the Gulf 
of Mexico may also bring heavy rains in the early fall. 
Monthly rainfall totals decrease sharply in November 
as frequent surges of polar and Arctic air masses cut 
off the supply of moisture from the Gulf. The small 
amounts of precipitation from November through 
March usually fall as steady, light rain. It is unusual 
for an entire month to pass without some measurable 
precipitation, although the amount may be small. Dur
ing exceptionally wet years, the precipitation results 
mainly from excessive downpours that cause rapid 
runoff and erosion of the soil. Average annual lake 
evaporation is 70 inches. 

Uvalde County experiences a wide annual range in 
temperature, a characteristic of continental type cli
mates. Winters are quite mild. Cold periods are ush
ered in by strong, dry, dusty north and northwest 
winds known as "northers" that may cause tempera
ture drops of as much as 25°F. in a few hours. Cold 
weather periods usually do not last more than 48 
hours. Sleet or snow falls about once each year; it fre
quently melts as it falls. 

Hot weather is rather persistent from late May to 
mid-September. The daily maximum temperature ex-

TABLE 9.- Temperature and precipitation data 
[Period of record 1932- 62] 

Temperature Precipitation 

Month 
Average 

Average Average number of 
daily daily Average Average days that 
maxi- mini- daily total have pre-
mum mum cipitation 

of 0.5 inch 
or more 

•F. •F. •F. Inches 

January _________ 65.3 39.0 52.2 1.25 ( ') 
February _______ _ 69.7 43.1 56.4 1.34 1 
March _____ _____ 77.1 48.7 62 .9 1.12 1 April__ __________ 84 .0 56.4 70.2 1.74 1 May ___________ _ 89.7 64.9 77.3 3 .26 3 June ___________ _ 95.6 70.9 83.2 2.73 2 
July ____ ________ 97.8 72.1 85.0 2 . 59 1 
August_ _____ ____ 98 .5 71.7 85.1 2.25 2 
September ______ _ 91.8 67.1 79.4 2.82 1 
October ______ __ _ 85 .1 58 .2 71.6 2.51 2 
November _______ 73 .1 45.7 59.4 0.86 1 
December _______ 66.6 39.8 53.2 1.23 (') 

Year ________ ---- ---- - ------ - 69.7 23.70 15 

1 Less than one-half day. 
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ceeds 99°F. on about 41 days per year. The low hu
midity, however, tends to alleviate uncomfortable con
ditions usually associated with high temperatures. 

Prevailing winds are southeasterly throughout the 
year. Uvalde County receives 62 percent of the total 
possible sunshine annually. The morning hours are 
often cloudy during the colder months of the year, but 
the clouds frequently dissipate during the late morn
ing or early afternoon. 

The average length of the growing season (freeze
free period) is 256 days. The average date of the last 
32°F. freeze in the spring is March 8, and the average 
date of the first freeze in the fall is November 19. 
During an average year the temperature will fall to 
32°F. or below 26 times. Tables 9 and 10 give a sum
mary of precipitation and temperature in the county 
as well as the probabilities of occurence of selected 
temperatures during the year. 

TABLE 10.-Probabilities of selected temperature limits 
occurring on or before dates shown 

[Period of record 1932- 62] 

Probability 
Temperature 

1 year in 2 I 3 years in 4 9 years in 10 

Spring: 
"F 

32 or lower ___ March 8 _____ March 21_ ____ April 2. 
38 or lower __ _ March 31_ ____ April 9 _______ April18. 
50 or lower __ _ April 23 __ ____ May 2 _______ May 9. 
50 average or March 14 _____ March 24 _____ April 2. 

lower. 
55 average or March 28 ____ _ AprilS _______ April18. 

lower. 
60 average or March 12 _____ March 24 _____ April 5. 

higher. 
65 average or March 14 _____ March 25 _____ April 5. 

higher. 
70 average or March 18 _____ March 29 ____ _ April 9. 

higher. 
75 average or March 29 _____ April10 ______ April20 . 

higher. 
80 average or April 25 ______ May 6 _______ May 16. 

higher. 
85 average or May 28 __ ___ _ June 6 __ _____ June 15. 

higher. 
Fall: 

60 or lower __ _ September 17 _ September 27 _ October 6. 
50 or lower ___ October 15 ____ October 26 ____ November 6. 
38 or lower __ _ November 3 __ November 12 _ November 20. 
32 or lower ___ November 19_ November 28 _ December 7. 
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Glossary 
Aggregate, soil. Many fine particles held in a single mass or 

cluster. Natural soil aggregates, such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alluvium. Soil material, such as sand, silt, or clay, that has 
been deposited on land by streams. 

Association, soil. A group of soils geographically associated in 
a characteristic repeating pattern. 

Available water capacity (also termed available moisture capac
ity). The capacity of a soil to hold water in a form avail
able to plants. It is the numerical difference between the 
percentage of water at field capacity and the percentage of 
water at the time plants wilt. The rate is expressed as 
inches of water per inch of soil depth. 

Calcareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visi
bly when treated with cold, dilute hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium carbonate 
in many soils of warm-temperate areas, as in the South
western States. The material may consist of soft, thin lay
ers in the soil or of hard thick beds just beneath the 
solum, or it may be exposed at the surface by erosion. 

Clay film. A thin coating of clay on the surface of a soil aggre
gate. Synonyms: clay coat, clay skin. 

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. 

Climax veg-etation. The stabilized plant community on a partic
ular site; it reproduces itself and does not change so long 
as the environment does not change. 

Coarse fragments. Mineral or rock particles more than 2 milli
meters in diameter. 

Cobbles. Rounded or partly-rounded fragments of rock, 3 to 10 
inches in diameter. 

Coefficient of linear extensibility (COLE) . One of two quanti
tative methods for determining shrink-swell behavior of a 
soil. An estimate of vertical component of swelling of a 

. Lm-Ld 
natural s01l clod. Defined as --- where Lm = length of 

Ld 
moist samples and Ld = length of dry samples. 

Complex, soil. A mapping unit consisting of different kinds of 
soils that occur in such small individual areas or in such 
an intricate pattern that they cannot be shown separately 
on a publishable soil map. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some 
concretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material com
monly 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-
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Loose.-Noncoherent; does not hold together in a mass when 
dry or moist. 

Friable.-When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to
gether into a lump. 

Firm.-When moist, crushes under moderate pressure be
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic.-When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a "wire" when 
rolled between thumb and forefinger. 

Sticky.-When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull 
free from other material. 

Hard.-When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.-When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.-Hard and brittle; little affected by moistening. 
Deferred grazing. The practice of delaying grazing until range 

plants have reached a definite stage of growth, in order to 
increase the vigor of the forage and to allow the desirable 
plants to produce seed. Contrasts with continuous grazing 
and rotation grazing. 

Diversion, or diversion terrace. A ridge of earth, generally a 
terrace, that is built to divert runoff from its natural 
course and, thus, to protect areas downslope from the ef
fects of such runoff. 

Erosion. The wearing away of the land surface by wind (sand
blast), running water, and other geological agents. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specified plants, when other growth factors 
such as light, moisture, temperature, and the physical con
dition of the soil are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless pro
tected artificially. 

Gilgai. Typically, the microrelief of Vertisols-elayey soils that 
have a high coefficient of expansion and contraction with 
changes in moisture; usually a succession of micro basins 
and microknolls, in nearly level areas, or of microvalleys 
and microridges that run with the slope. 

Gravel. As a soil separate, the rounded or angular fragments 
of rock that range in size from 2 millimeters to 3 inches in 
diameter. As a soil textural class, soil material that con
sists of 15 to 50 percent gravel, by volume. In engineering, 
gravel is a course-grained soil of which more than 50 per
cent is retained on a No. 4 screen. 

Horizon, soil. A layer of soil, approximately parallel to the sur
face, that has distinct characteristics produced by 
soil-forming processes. These are the major horizons : 

0 horizon.-The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant resi
dues. 

A horizon.-The mineral horizon at the surface or just below 
an 0 horizon. This horizon is the one in which living or
ganisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one 
or more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon.-The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or some combination of these; 
(2) by prismatic or bl6cky structure; (3) by redder or 
stronger colors than the A horizon; or ( 4) by some com
bination of these. Combined A and B horizons are 
usually called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.-The weathered rock material immediately be
neath the solum. In most soils this material is presumed 
to be like that from which the overlying horizons were 
formed . If the material is known to be different from 
that in the solum, a Roman numeral precedes the letter 
c. 

R layer.-Consolidated rock beneath the soil. The rock 
usually underlies a C horizon but may be immediately 
beneath an A or B horizon. 

Marl. An earthy, unconsolidated deposit formed in fresh-water 
lakes that consists chiefly of calcium carbonate mixed with 
various amounts of clay or other impurities. 

Miscellaneous land type. A mapping unit for areas of land that 
have little or no natural soil; or that are too nearly inac
cessible for orderly examination; or that occur where, for 
other reasons, it is not feasible to classify the soil. 

Munsell notation. A system for designating color by degrees of 
the three simple variables-hue, value, and chroma. For 
example, a notation of 10YR 6/4 is a color with a hue of 
10YR, a value of 6, and a chroma of 4. 

Phase, soil. A subdivision of a soil, 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 classi
fication in the natural landscape. A soil type, for example, 
may be divided into phases because of differences in slope, 
stoniness, thickness, or some other characteristic that af
fects its management but not its behavior in the natural 
landscape. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pH value of 7 indicates 
precise neutrality; a higher value indicates alkalinity; and 
a lower value, acidity. 

Plowpan. A compacted layer formed in the soil immediately 
below the plowed layer. 

Profile, soil. A vertical section of the soil through all its hori
zons and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex
pressed in pH values. A soil that tests to pH 7 is precisely 
neutral in reaction because it is neither acid nor alkaline. 
An acid, or "sour," soil is one that gives an acid reaction; 
an alkaline soil is one that is alkaline in reaction. In 
words, the degrees of acidity or alkalinity are expressed 
thus: 

pH 

Extremely acid ----------------------------- Below 4.5 
Very strongly acid ------------··------------- 4.5 to 5.0 
Strongly acid ------------------------------- 5.1 to 5.5 
Medium acid -------------··------------------ 5.6 to 6.0 
Slightly acid -------------------------------- 6.1 to 6.5 
Neutral ------------------------------------ 6.6 to 7.3 
Mildly alkaline ------------------------------ 7.4 to 7.8 
Moderately alkaline -------------------------- 7.9 to 8.4 
Strongly alkaline --------------------------- 8.5 to 9.0 
Very strongly alkaline ------------------ 9.1 and higher 

Relief. The elevations or inequalities of a land surface, consid
ered collectively. 

Sand. Individual rock or mineral fragments in soils having di
ameters ranging from 0.05 to 2 millimeters. Most sand 
grains consist 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 per
cent 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 layer, are similar in differen
tiating characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diame
ter 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. 

Slickensides. Polished and grooved surfaces produced by one 
mass sliding past another. In soils, slickensides may occur 
at the bases of slip surfaces on relatively steep slopes and 
in swelling clays where there is marked change in moisture 
content. 

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 act
ing on earthy parent material, as conditioned by relief over 
periods of time. 

Solum. The upper part of a soil profile, above the parent mate
rial, in which the processes of soil formation are active. 

I 
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The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these hori
zons are unlike those of the underlying material. The liv
ing roots and other plant and animal life characteristic of 
the soil are largely confined to the solum. 

Stones. Rock fragments greater than 10 inches in diameter if 
rounded, and greater than 15 inches along the longer axis 
if flat. 

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 soil particles. The 
principal forms of soil structure are-platy (laminated), 
prismatic (vertical axis of aggregates longer than horizon
tal), columna;r (prisms with rounded tops), blocky (angu
lar or subangular), and granular. Structureless soils are 
(1) single grain (each grain by itself, as in dune sand) or 
(2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically the part of the soil below the solum. 
Surface soil. The soil ordinarily moved in tillage, or its equiva-

lent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace (geological) . An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream ter
races are frequently called second bottoms, as contrasted to 
flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 

Texture,. soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," "fine," or "very 
fine." 

Tilth, soil. The condition of the soil in relation to the growth 
of plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary po
rosity and stable, granular structure. A soil in poor tilth is 
nonfriable, hard, nonaggregated, and difficult to till. 

Variant soil. A soil having properties sufficiently different from 
those of other known soils to suggest establishing a new 
soil series, but a soil of such limited known area that cre
ation of a new series is not believed to be justified. 

f:r U.S. GOVERNMENT PRINTING OFFICE: 1976-202-613/ 46 



GUJ DE TO MAPPING UNITS 

For a fUll des cription of a mapping uni t , r ead both the descri ption of the mapping uni t and that of tte soil series to which the mapping unit belongs . The suitability of the soils for use as cropl and is described in the 
soil descri ptions . The capabil ity cl ass i ficat i on system is escribed on pages 50 to 53 . Other information is given in tabl es as follows : 

Acreage and extent, table l, 
page 8 . 

Estimated yi el ds , tabl e 2, 
page 56 . 

Capability unit 
Pasture 

and 
hay land 

Dryl and Irri gated group 
Map 

symbol Mapping unit 
AtA Atco loam, 0 to l per cent sl opes------
AtE Atco l oam , l to 3 percent slopes-------
Bd Badland--------------------------------
Eo Bosque loam, coar se subsoil vari ant----
ERE Brackett and Real soils, undulating---
ERE Brackett and Real soil s, hilly--------
CaA Caid sandy cl ay loam, 0 to l percent 

sl opes----- --------------------------
CaB Caid sandy cl ay loam, l to 3 percent 

sl opes-------------------------------
CcA Castroville cl ay l oam, 0 to l per cent 

slopes-------------------------------
CcB Castroville cl ay loam, l to 3 per cent 

slopes---- - --------------------------
em Comi tas fine sand, sandy subsoil 

variant------------------------------
Co Conalb l oam----------------------------
DaA Dant and Uvalde soils, 0 to l percent 

slopes------------------------------
Dant------------ - - ----------------
Uvalde---------------------------- -

DaB Dant and Uvalde soi ls, l to 3 percent 
slopes------------------------------

Dant------------- - ----------------
Uvalde---------------------------- -

De Dev soils --- - --------------------------
DuB Duval fine sandy l oam, l to 3 percent 

sl opes-------------------- - -- - -------
ECB Eckrant soils, undulating-------------
Eke Eckrant-Kavett complex, 0 to 5 per cent 

sl opes------ ------------------------
Eckrant----- ------------------ ----
Kavett-----------------------------

Page 
9 
9 
9 

10 
ll 
ll 

13 

13 

15 

15 

16 
17 

17 

18 

Symbol 
IIIs - l 
IIIe-l 
VIIe- l 
I IIc- l 
VI s- l 
VIIs -l 

IIIc-2 

I IIe-2 

IIc- l 

IIe-l 

IIIe- 3 
IIIc-l 

IIIs -2 
IIIc-2 

IIIe- 4 
IIIe- 2 

19 VIw- l 

20 IIIe-5 
21 VIIs- 2 

21 VIIs- 2 

EOB Ector soil s, undulat i ng-- - ------------- 23 VI Is - 2 
ERE Ector soils and Rock outcrop, hilly---- 23 

Ector--------------- - -------------- VI Is -2 
Rock outcrop---------- - -------- - --- VIIIs- 2 

FoA Frio silty clay loam, 0 to l percent 

Symbol 
IIs- l 
IIe- l 

I-l 

I-2 

IIe-2 

I -2 

IIe-2 

IIIs -l 
I - l 

IIs -2 
I -2 

IIe- 3 
IIe-2 

IIe- 4 

Number 
7C 
7C 

2A 

7C 

7C 

7C 

7C 

9A 
2A 

7A 
7C 

7A 
7C 

l4A 

8c 

sl opes------------------------------- 24 I I c- 2 I-l lC 
FoB Frio sil ty clay loam, l to 3 percent 

slopes------- - ----------------------- 25 I Ie-2 IIe-5 lC 
Fs Frio silty clay loam, frequently 

flooded------------------------------ 25 Vw-l Vw-l l C 
HYB Hindes and Yologo soi ls, undulating---- 26 

Hindes- --- - ------------------------ VIs -2 
Yologo----------------------------- VII s - 3 

IgC Ingram gravelly soil s, 0 to 5 percent 
slopes------------ ------------------- 27 VI Is - 4 

InD Ingram stony soils, hilly-------------- 27 VIIs- 4 
KaB Kavett clay, 0 to 3 percent slopes----- 28 IIIe- 6 IIIe-l l3A 

~Due to very small acreage, this soil is incl uded in Sandy Loam Range Si te . 

Range site 

Name 
High Lime 
High Lime 

Loamy Bottomland 
Adobe 
Steep Adobe 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Sandy Loamy 
Loamy Bottomland 

Clay Loam 

Cl ay Loam 

------------------
Loamy Bottomland 

Sandy Loam 
Low Stony Hill 

------------------
Low Stony Hill 
Shallow (of the 

Edwar ds Pl ateau) 
Stony Ridge 

------------------Stony Ridge 

------------------
Loamy Bottomland 

Loamy Bottomland 

Loamy Bottomland 
Gravelly Ridge 

------------------
------------------
Igneous Hill 
I gneous Hi ll 
Shallow (of the 

Edwar ds Plateau) 

Page 
60 
60 

60 
57 
63 

59 

59 

59 

59 

62 
60 

59 

59 

60 

62 
61 

61 
62 

64 

64 

60 

60 

60 
59 

60 
60 
62 

Interpretations of the soil s for wildli fe habitat, 
tabl e 3 , page 66 . 

Engi neering pr operties and uses of the soils, 
tabl es 4, 5, 6, and 7, pages 70 through 93 . 

Map 
symbol Mapping unit 
KnA Knippa clay , 0 to l percent sl opes------
KnB Knippa clay, l to 3 percent slopes-------
LS Limestone rock land----------------------
Me Mercedes clay- ------------ - --------------
MoA Montell clay, 0 to l percent sl opes-- - --
MoB Montell clay, l to 3 percent slopes-----
OLE Olmos soils, undulating- ----------------
OMB Olmos and Ector soils, undulating--------

Olmos-------------------------------
Ector-- - ------------------------- - --

Or Orif soils- --- - - --------- - - - - ------------
PrE Pratley clay, 0 to 3 percent slopes-----
Ra Ramadero sandy clay loam----------------
RdB Randado fine sandy loam, l to 3 percent 

slopes- -- ------ - -----------------------
REB Real and Eckrant soils, undulati ng-------

Real- --- ----------------- ---- - - -----
Eckrant- ------- --- - -------------- - ---

RhB Rehm soils, undulating- -- - -------- - ------

RRE Rock land-Real association, steep- - ------
Rock land--- - -----------------------
Real- - ---------- - - - ------------------

SaC Sabenyo clay loam, l to 5 percent 
slopes - - - ----------- - ----- ---- - -- - -----

Sb San Saba clay------ - -- - - -------- ---------
Sc San Saba stony clay---- - - - ---------------
SpB Speck soils, undulating---------- -------
TeA Tobosa clay, 0 to l percent slopes ------
ToE Tobosa clay, l to 3 percent slopes------
TpB Topia clay, 0 to 3 percent sl opes-------
UvA Uvalde silty clay l oam, 0 to l percent 

slopes - - - - - - - ---- - ---- -----------------
UvB Uvalde silty clay loam, l to 3 percent 

slopes------------- - --------------- ----
VaB Valco clay loam, 0 to 3 percent 

slopes--------------- ------- ------- - -- -

VoA Volente clay loam, 0 to l percent 
slopes---------------------------------

VoB Volente clay l oam, l to 3 percent 
slopes----- - ------- - - --- - ------- -------

WeA Webb fine sandy loam, 0 to l percent 
slopes - - --- - ----------- ------------ ----

WeB Webb fine sandy loam, l to 3 percent 
sl opes ---- ------- - --------- - -- - ---- - ---

Za Zapata soils-- - ---------- - ------ - --------
ZcA Zavco sandy clay loam, 0 to l percent 

slopes------- - - ----- -------------------
ZcB Zavco sandy clay loam, l to 3 percent 

slopes - - - --- - - ----------- --------------

Page 
28 
29 
29 
30 
31 
32 
33 
33 

39 

40 
40 
41 
41 
42 
43 

44 

44 

4s 

45 

46 

46 

47 
48 

48 

49 

Capability unit 

Dry l and 

Symbol 
IIs-l 
IIe- 3 
VIIIs -l 
IVw-l 
IVs-l 
IVe - l 
VIIs -5 

VIIs -5 
VIIs - 2 
VIw-l 
IIe- 3 
IIc- 3 

IVe- 2 

VIs - l 
VII s -2 
VIs -2 

VIIIs -2 
VIIs -2 

IVe-3 

IIIs - 3 
VI s - 4 
VIs- 3 
IVs - l 
IVe-l 
IIIe -7 

IIIc-2 

IIIe- 2 

IVs -2 

IIc- l 

IIe- l 

IIIc- 3 

IIIe-8 
VIIs- 5 

IIIc- 2 

III ,e-2 

I rri gated 

Symbol 
IIs -2 
IIe- 2 

IVw-l 
IIs- 3 
IIIe- 2 

IIe-2 
I - 2 

IIe - 6 

IIe- 7 

IIs-3 

IIs -3 
IIIe- 2 
IIIe- 2 

I - 2 

IIe- 2 

IIIe- l 

I - 2 

IIe- 2 

I - 3 

IIe- 8 

I - 2 

IIe -2 

Pasture 
and 

hay l and 
group 

Number 
7C 
7C 

7A 
7A 
7A 

7C 
7C 

l4A 

l3A 

7A 

7A 
7A 
7A 

7C 

7C 

l3A 

7C 

7C 

8A 

8A 

7C 

7C 

Range site 

Name 
Clay Loam 
Cl ay Loam 
Rocky Hill 
Cl ay Flat 
Cl ay Flat 
Cl ay Flat 
Shallow Ridge 
Shallow Ridge 

Loamy Bottomland 
Deep Upland 
Ramadero 

Shallow Sandy Loam 

Adobe 
Low Stony Hill 
Shallow (of the 

Rio Grande Plain) 

Steep Rocky 
Steep Adobe 

Shallow (of the 
Rio Grande Plain) 

Deep Upland 
Deep Upland 
Redland 
Deep Upland 
Deep Upland 
Redland 

Clay Loam 

Cl ay Loam 

Shallow (of the 
Rio Grande Plain) 

Deep Upland 

Deep Upland 

Tight Sandy Loam 

Tight Sandy Loam 
Shallow Ridge 

Clay Loam 

Clay Loam 

Page 
59 
59 
61 
58 
58 
58 
63 
63 

60 
59 
61 

57 
61 
63 

64 
63 

63 

59 
59 
61 
59 
59 
61 

59 

59 

63 

59 

59 

64 

64 
63 

59 

59 
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WORKS AND STRUCTURES 

Highways and roads 

Divided .... 

Good motor ....... . 

Poor motor .. .. · · · · .... · · ·" · 

Trail ...... . ......... · ·· .... . · 

H 1ghway markers 

National Interstate 

u. & ····· ·· ·········· ··· ···· 

State, farm or cou nty 

Ra ilroads 

Single track 

M u I tiple track 

Abandoned 

Bridges and crossings 

Road 

Trail 

Railroad 

Ferry 

Ford .. ......... ...... ....... . 

Grade ............ ... .... . .. . 

R. R. ove r ...... ........... .. 

R. R. under 

Buildings 

School 

Ch urch 

Mine and quarry 

Gravel pit ..... .. . ............ .. 

Power line ........ .. ... .. . 

Pipeline . ... . ........... .... . .. . 

Ceme tery ........ .. .... .. . ... .. 

Dams 

Levee 

Corra l 

Well, oil or gas 

Indian mound 

Windmill ....... . .... . 

Recharge structure 
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UVALDE COUNTY, TEXAS 

CONVENTIONAL SIGNS 

BOUNDARIES 

National or sta te 

County ... 

Minor civi l division 

Reservation 

Fence .. . .... . .. . .. . .. .. ... . .. .. _,.......__x-x-x-x-

Small park, cemetery, airport ... 

Land survey division corners L_L +-i 
DRAINAGE 

Streams, double-line 

Perennial 

Intermittent ...... .. ....... .. 

Streams, si ngle-line 

Perennial .. ....... .. ........ . ---·--·- ·-
Intermittent 

Crossable with tillage 
implements .. . ... . ..... . . - .. ----:- ·-- -- -

Not crossable with till age 
imp lements ..... ..... . .. . --- ···-
Unclassified 

Canals and ditches 

Lakes and ponds 

Perennial ........ .. .. .. .... .. 

1.. in! .', 
Intermittent 

..... _____ , 

Spring ....... '\ 

Well, irrigation 

WeJI, water .... . .............. .. 0 

Drainage end or alluvial fan ---- · 
R Ell EF 

Esca rpm ents 

Bedrock 

Other ...... 
, , ,ttH''" '"IHPH!I I" f! HUt!l 

Short steep slope 

Prominent peak 

Depressions Large Small 

Crossable with t ill age 
implements .. ... .. .... . 

1~:~',';~r 0 

Not cro ssable with tilla ge 
implements ... . . ......... . 

t""> 
"'"'3 $ 

Contains water most of 
the t ime .. .. .. .. .... ... ... . . 

'"u,.,. 
g:): 

~ .,,,u,.: ... 

SOIL SURVEY DATA 

Soil boundary 

and symbol 

Gravel .... ...... . . .. ... . ••. 

Ston iness rstony . . .. ...... .... . 

Lve ry stony .. 

Rock outcrops 

Chert fragments 

Clay spot 

Sand spot 

Gumbo or scabby spot 

Made land 

Severe ly eroded spot 

Blowout, wind erosion 

Gu lly 

Quarry 

Caliche pit 

(> () 

Q 

y y 
y 

.. ... 

--

QU . 
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GENERAL SOIL MAP 
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SOIL ASSOCIATIONS* 
Uvalde-Knippa-Montell associat ion: Near ly level to gently 
sloping , deep loamy and clayey soi Is 

Rock land-Reai-Eckrant association: Exposed l imestone bed
rock and nearly level to gently s loping and undulating to steep, 
shallow to very shallow and gravelly, loamy and clayey soi ls 

Ector-Eckrant-Speck association: Nearly level to gently slop
ing and undulating to hilly , very shall ow to shall ow and stony , 
clayey and I oamy soi Is 

Olmos- Ector association: Undulating, shallow and very shallow 
and stony and gravelly , loamy soi Is 

Hindes-Yologo-Oimos association: Undulating, deep to very 
shallow gravelly loamy soi Is 

Webb-Zavco-Duval association: Nearly level to gently sloping, 
deep loamy soi Is 

*Texture terms refer to the surface layer of the major soi Is in each 
soi I association . 

Compiled 1973 

Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SYMBOL 

At A 
AtB 

Bd 
Bo 

CaA 
CaB 
CcA 
CcB 
Cm 
Co 

DaA 
DaB 
De 
DuB 

EkC 

FaA 
FoB 
Fs 

lgC 
lnD 

KaB 
KnA 
KnB 

NAME 

Medium Intensity 

A teo loom, 0 to 1 percent s lopes 
Atco loom, 1 to 3 percent s lopes 

Bad lend 
Bosque loom, coarse subso i I variant 

Co ld sandy cloy loam, 0 to 1 percent slopes 
Co id s andy cloy loam, l to 3 percent slopes 
Costrov i lie clay loom, 0 to l percent slopes 
Castrovi lle cloy loam, 1 to 3 percent slopes 
Comitas fine sand, sandy subsoil variant 

Conalb loom 

Dent and Uvo Ide s o ils, 0 to 1 percent slopes 
Dent and Uvo Ide soi ls, 1 to 3 percent s lopes 
Dev soi ls 
Duval fine sandy loam, 1 to 3 percent slopes 

Eckront-Kovett complex, 0 to 5 percent s lopes 

Frio silty c lay loom, 0 to 1' percent slopes 
F ri o si lty cloy loom, 1 to 3 percent slopes 
Frio si lty cloy loom, frequently f looded 

Ingram gravel ly so il s, 0 to 5 percent s lopes 
Ingram stony soils, hilly 

Kavett c loy, 0 to 3 percent slopes 
Knippa cloy, 0 to 1 percent s lopes 
Knippa cloy, 1 to 3 percent s lopes 

UVALDE COUNH, TEXAS 

SOIL LEGEND 

The first capito l letter is the Initial one of the soli nome. A second cap itol letter, A, B, C, D, 
orE, shows the s lope. Most symbo ls without a slope lette r ore those for nearly level soi ls , but 
some are for soi ls and land types that hove o considerab le range of s lope. 

SYMBOL 

Me 
MeA 
Mo B 

Or 

PrB 

Ro 
RdB 
RhB 

SoC 
Sb 
Sc 
SpB 

TeA 
ToB 
TpB 

UvA 
UvB 

VoB 

VoA 
VoB 

We A 
WeB 

NAME 

Mercedes cloy 
Man tell cloy, 0 to 1 pe rcent slopes 
Mantell cloy, 1 to 3 ercent s lopes 

Orif soils 

Prot ley c loy, 0 to 3 percent s loPes 

Romodero sandy cloy loom 
Rand ado fine sandy loom, 1 to 3 percent s lopes 
Rehm so i Is, undulotl g 

Sobenyo cloy loom, 1 to 5 percent s lopes 
Son Sobo c I ay 
Son Saba stony clay 
Speck soils, unduloti 

Toboso c loy, 0 to 1 rcent s lopes 
Tobosa cloy, 1 to 3 rcent slopes 
Tapia c loy, 0 to 3 percent s lopes 

Uvalde silty cloy loofn, 0 to 1 percent s lopes 
Uvalde silty c lay loc jn, I to 3 percent sl opes 

Vo lc o c loy loom, 0 t 3 percent s lopes 
Va lente cloy loom, 0 to 1 percent s lopes 
Valente c loy loom, 1 to 3 percent slopes 

Webb fine sandy Iocr , 0 to 1 percent s lopes 
Webb fine sondy loan , 1 to 3 percent s lopes 

SYMBOL 

Zc 
ZcA 
ZcB 

BRB 
BRE 

ECB 
EOB 
ERE 

HYB 

LS 

OLB 
OMB 

REB 
RRE 

TEXAS AGRICULTURAL EXPERIMENT STATION 

NAME 

Zapata soils 
Zavco sandy cloy loom, 0 to 1 percent slopes 
Zovco s andy cloy loom, 1 to 3 percent slopes 

Low Intensity * 

Brockett and Real soils, undu lating 
Brackett end Reel soils, hilly 

Eckront soils, undulating 
Ector soils, undulating 
Ector soils and Rock outcrOp, hil ly 

Hindes and Yologo soils, undulating 

Limestone rock land 

O lmos sol Is , undulating 
Olmos and Ector soils, undu lating 

Real and Ec kront soi ls, undulating 
Rock land-Real association, steep 

* The composition of these units Is more vari able than that of the 
other units In the county but has been controlled well enough to 
Interpret for the expected use of the soils. 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SY MBOL 

At A 
AtB 

Bd 
Bo 

Co A 
CoB 
CcA 
CcB 
Cm 
Co 

Do A 
DoB 
De 
DuB 

EkC 

FaA 
FoB 
Fs 

lgC 
lnD 

KoB 
KnA 
KnB 

NAME 

Medium Intensity 

Atco loom, 0 to l percent s lopes 
A teo loam, 1 to 3 percent slopes 

Bad land 
Bosque loam, coarse subsoi I var iant 

Caid sandy cloy loom, 0 to 1 percent slopes 
Coid sandy cloy loam, 1 to 3 percent slopes 
Costrovi l ie c lay loa m, 0 to 1 percent slopes 
Castrovi l le cloy loom, 1 to 3 percent s lopes 
Comitas fine sand, sandy subsoil variant 
Conalb loom 

Dent and Uvalde soi ls, 0 to 1 percent slopes 
Dent and Uva lde soi ls, 1 to 3 percent slopes 
Dev soils 
Duval fine sandy loam, 1 to 3 percent slopes 

Eckrant-Kovett complex, 0 to 5 percent slopes 

F ri o silty cloy loom, 0 to 1 percent slopes 
Frio silty cloy loam, 1 to 3 percent slopes 
F r io silty cloy loom, frequent ly f looded 

Ing ram grave ll y so i ls, 0 to 5 percent slopes 
Ingram stony soi ls, hilly 

Kavett cloy, 0 to 3 percent slopes 
Knippa clay, 0 to 1 percent slopes 
Knippa cloy, 1 to 3 percent s lopes 

UVALDE COUNTY, TEXAS 

SOIL LEGEND 

The f irs t capito l letter is the Initial one of the soi l nome . A second capito l letter, A, B, C, D, 
orE, shows the slope . Most s ymbo ls without a s lope letter ore those for nearly level soils, bur 
some ore for soils and land types tha t have a considerab le range of slope. 

SYMBOL 

Me 
MoA 
MoB 

Or 

PrB 

Ra 
RdB 
RhB 

SaC 
Sb 
Sc 
SpB 

ToA 
ToB 
TpB 

UvA 
UvB 

VaB 
VoA 
VoB 

We A 
WeB 

NAME 

Mercedes cloy 
Mantell clay, 0 to 1 percent slopes 
Mante ll clay, 1 to 3 percent slopes 

Orif so il s 

Prot ley c loy, 0 to 3 percent slopes 

Ramodero sandy clay loom 
Rand ado fine sandy loom, 1 to 3 percent s lopes 
Rehm soi ls, undulating 

Sobenyo c lay loom, 1 to 5 percent slopes 
San Saba clay 
Son Saba stony cloy 
Speck so ils, undulating 

Toboso c loy, 0 to 1 percent slopes 
Toboso c loy, 1 to 3 percent slopes 
Topic c loy, 0 to 3 percent s lopes 

Uva lde s ilty c loy loom, 0 to 1 percent slopes 
Uva lde s ilty cloy loom, 1 to 3 percent slopes 

Volco cloy loom, 0 to 3 percent s lopes 
Va lente c loy loom, 0 to 1 percent s lopes 
Va lente c loy loom, 1 to 3 percent slopes 

Webb fine sandy loom, 0 to 1 percent slopes 
Webb fine sandy loom, 1 to 3 percent slopes 

I 

SYMBOL 

Za 
ZcA 
ZcB 

BRB 
BRE 

ECB 
EOB 
ERE 

HYB 

LS 

OLB 
OMB 

REB 
RRE 

TEXAS AGRICULTURAL EXPERIMENT STATION 

NAME 

Zapata so l Is 

Zovco sandy clay loam, 0 to 1 percent s lopes 
Zovco sandy c loy loam, 1 to 3 percent slopes 

Low Intensity * 

Brackett and Real soils, undulating 
Brockett and Rea l soils, hilly 

Eckront sol Is, undulot ing 
Ector soils, undulating 
Ector sails and Rock outcrop, hilly 

Hindes and Yologo soi ls, undu lat ing 

Limestone rock land 

Olmos soi ls , undulating 
O lmos and Ector soils, undulating 

Real and Eckront soils, undulat ing 
Rock land -Real association, steep 

* The composition of these units is more variable than that of the 
other units in the county but has been contro l led we l l enough to 
Interpret for the expected use of the soils. 
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