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Major fieldwork for this soil survey was done in the period 1959 to 1961. Soil names and
descriptions were approved in 1965. Unless otherwise indicated, statements in the
publication refer to conditions in the county in 1962. This survey was made
cooperatively by the Soil Conservation Service and the Texas Agricultural Experiment
Station; it is part of the technical assistance furnished to the West Nueces-Las Moras
and Devil's River Soil Conservation Districts.

HOW TO USE THIS SOIL SURVEY

This Soil Survey of Kinney County contains information that can be applied in
managing farms and ranches; in selecting sites for roads, ponds, buildings, or other
structures; and in appraising the value of tracts of land for agriculture, industry, or
recreation.

Locating Soils

All the soils of Kinney County are shown on the detailed map at the back of this
report. This map consists of many sheets that are made from aerial photographs.
Each sheet is numbered to correspond with numbers shown on the Index to Map
Sheets.

On each sheet of the detailed map, soil areas are outlined and are identified by
symbol. All areas marked with the same symbol are the same kind of soil. The soll
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 in the report. This
guide lists all of the soils of the county in alphabetic order by map symbol. It shows
the page where each kind of soil is described, and also the page for the capability
unit, range site, or any other group in which the soil has been placed.

Individual colored maps showing the relative suitability or limitations of soils for
many specific purposes can be developed by using the soil map and information in
the text. Interpretations not included in the text can be developed by grouping the
soils according to their suitability or limitations for a particular use. Translucent
material can be used as an overlay over the soil map and colored to show soils that
have the same limitation or suitability. For example, soils that have a slight limitation
for a given use can be colored green, those with a moderate limitation can be colored
yellow, and those with a severe limitation can be colored red.

Farmers and those who work with farmers can learn about use and management
of the soils in the soil descriptions and in the discussions of capability units, range
sites, and wildlife suitability groups.

Game managers, sportsmen, and others concerned with wildlife will find
information about soils and wildlife in the section "Use of Soils for Wildlife."

Ranchers and others interested in range can find, under "Use of the Soils as
Range," groupings that show suitability of the soils for range, and also the plants that
grow on each range site.

Engineers and builders will find, under "Engineering Uses of Soils," tables that
give engineering descriptions of the soils in the county and that name soil features
that affect engineering practices and structures.

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

Students, teachers, and others will find information about soils and their
management in various parts of the text, depending on their particular interest.

Newcomers in Kinney County may be especially interested in the section
"General Soil Map," where broad patterns of soils are described.

Cover picture:—Sheep grazing on Kimbrough soils of Shallow Ridge range site. The brush was
controlled before the blue panicum was seeded.
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SOIL SURVEY OF KINNEY COUNTY, TEXAS

BY ALLEN L. NEWMAN, JACK W. STEVENS, TOMMIE J. HOLDER, AND DANIEL ARRIAGA, SOIL
CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE TEXAS
AGRICULTURAL EXPERIMENT STATION

Kinney County is in the southwestern part of Texas; it borders Mexico |(fig. 1)l The
county consists of 891,520 acres, or 1,393 square miles. It ranges from gently rolling
in the southern part to hilly and broken in the northern. Elevations range from nearly
800 feet in the southwestern and southeastern corners of the county to about 2,200
feet in the northern part.

* Sanie Ageiualiaral Evperiment Sewien

Figure 1.—Location of Kinney County in Texas.

Most of the county is in range, much of which has been overgrazed and is in poor
condition. Some areas have been root plowed and seeded to introduced grasses.
Sheep, goats, and cattle are the main kinds of livestock. In 1959 there were 93
ranches or farms in the county, and the average size of a ranch was 8,078 acres.
Many white-tailed deer and some turkeys and javelinas are found on the rangeland.

In 1959 less than 1 percent of the county, or 2,524 acres, was cultivated. Of this
cultivated acreage, 1,989 acres was irrigated. The main crops are grain sorghums,
cotton, corn, oats, and vegetables.

The county has many beautiful scenic spots. Brackettville, the county seat, was
originally the outgrowth of an army post but has since been used as the location for
western movies.

In 1960 the population of Kinney County was 2,452. Brackettville had 1,662
people, and Spofford, the only other town in the county, had 138.

Most of the roads in the county are hard surfaced or graveled, or they have been
built on gravelly soils and can be readily traveled in all kinds of weather. The roads in
the county include two U.S. highways, one State highway, and seven paved farm and
ranch roads. A railroad crosses the county from east to west, and a branch line
serves as an entrance to Mexico.
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How This Survey Was Made

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

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

The soil scientists made comparisons among the profiles they studied, and they
compared these profiles with those in counties nearby and in places more distant.
They classified and named the soils according to nationwide, uniform procedures. To
use this report efficiently, it is necessary to know the kinds of groupings most used in
local soil classification.

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. Uvalde and Montell, for example, are the
names of two soil series. All the soils in the United States having the same series
name are essentially alike in those characteristics that go with their behavior in the
natural landscape. Soils of one series can differ somewhat in texture of the surface
soil and in slope, stoniness, or some other characteristic that affects use of the soils
by man.

Many soil series contain soils that differ in texture of their surface layer. According
to such differences in texture, separations called soil types are made. Within a series;
all the soils having a surface layer of the same texture belong to one soil type.
Montell clay is a soil type in the Montell series.

Some soil types vary so much in slope, salinity, degree of erosion, number and
size of stones, or some other feature affecting their use, that practical suggestions
about their management could not be made if they were shown on the soil map as
one unit. Such soil types are divided into phases. The name of a soil phase indicates
a feature that affects management. For example, Montell clay, low, is a phase of
Montell clay. Because of its low position, it is more saline than Montell clay.

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

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

In preparing some detailed maps, the soil scientists have a problem of delineating
areas where different kinds of soils are so intricately mixed, and so small in size, that
it is not practical to show them separately on the map. Therefore, they show this
mixture of soils as one mapping unit and call it a soil complex. Ordinarily, a soil
complex is named for the major kinds of soil in it, for example, Kavett-Tarrant stony
clays.
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Some mapping units contain more than one kind of soil in a pattern more open
and less intricate than that of a soil complex. Such a mapping unit is called a soil
association. A soil association differs from a soil complex in that its component soils
can be mapped separately, at ordinary scales such as 4 inches per mile, if practical
advantages make the effort worthwhile. A soil association, like a soil complex, is
named for the major soils in it, for example, Jimenez-Zapata association.

Also shown on most soil maps are areas so rocky, so shallow, or so frequently
worked by wind and water that they scarcely can be called soils. These areas are
shown on a soil map like other mapping units, but they are given descriptive names,
such as Alluvial land, and are called land types rather than soils.

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

But only part of a soil survey is done when the soils have been named, described,
and delineated on the map, and the laboratory data and yield data have been
assembled. The mass of detailed information then needs to be organized in a way
that it is readily useful to different groups of readers, among them farmers, ranchers,
managers of woodland, engineers, and homeowners. Grouping soils that are similar
in suitability for each specified use is the method of organization commonly used in
the soil survey reports. On the basis of yield and practice tables and other data the
soil scientists set up trial groups, and then test them by further study and by
consultation with farmers, agronomists, engineers, and others. Then, the scientists
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 present methods of use and management.

General Soil Map

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

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

Four soil associations are in Kinney County. Soil associations 1 and 2 consist of
very shallow, gravelly or stony, loamy soils, and soil association 3 consists of deep,
loamy and clayey soils. The soils in association 4 are on bottom lands.

1. Kimbrough-Ector-Uvalde association: Dominantly very shallow, gravelly and
stony, loamy soils in nearly level to undulating areas

This association, the largest in the county, has an area of about 353,420 acres, or
almost 40 percent of the county. It consists of undulating, broad ridges and nearly
level, shallow valleys. Slopes range from 0 to 8 percent. The association is mostly in
a continuous, broad belt extending from the eastern boundary of the county to the
western boundary. From this belt, two smaller areas extend to the southern
boundary.
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Kimbrough soils make up 50 percent of the association, and Ector soils about 20
percent. The remaining 30 percent consists of the Uvalde, Dev, Knippa, Pintas,
Reagan, Quemado, and Ingram soils.

The Kimbrough soils are grayish brown, calcareous, and gravelly. They are about
3 to 10 inches deep over hard caliche. These soils occur mainly in wide, nearly level
valleys and in other areas that lie below the Ector soils, but some areas are gently
sloping.

The Ector soils are grayish brown, calcareous, and stony. They are about 3 to 12
inches deep over limestone. These soils occur mainly on ridgetops and in the more
sloping areas.

The Uvalde soil is friable, dark grayish brown, and calcareous. It has a silty clay
loam surface layer and is underlain by caliche at a depth of about 30 inches.

The Quemado are very gravelly soils that are shallow and very shallow over hard
caliche. They occur in gravelly alluvium near the Rio Grande. The Dev soils are very
gravelly and occur on bottom land along some of the creeks. Ingram are shallow,
stony clays that occur on some of the hills such as Las Moras and Pinto. The Uvalde,
Frio, Knippa, Pintas, and Reagan soils are deeper than the Ingram soils and are in
the valleys and flood plains along creeks.

Most of this association is rangeland and is grazed by sheep, goats, and cattle.
The vegetation consists of a moderate cover of grasses and forbs and of thorny
brush, including guajillo and mesquite. Guajillo is well liked by sheep and goats. In
general, the soils in this association are not suitable for cultivation, but the deep soils
are farmed in those areas where irrigation water is available. In some areas caliche
and limestone are mined for road material.

2. Tarrant-Ector association: Very shallow, stony, clayey and loamy soils in
rolling, hilly, and broken areas

This soil association occupies the northern third of the county and an area that
includes the Anacacho Mountains in the southeastern part. These areas total about
325,820 acres, or about 37 percent of the county. The association is rolling, hilly, and
broken, and in many places, it is deeply dissected by canyons having vertical walls.
In most places slopes range from about 8 to 70 percent, but in a few places, near
heads of drainageways, they are about 2 to 8 percent. Slopes range from gently
sloping to very steep within short distances. Stones and boulders are common on the
surface.

This association is made up of about equal parts of Tarrant soils, and Limestone
rockland. Minor soils in the association are the Dev, Frio, and Kavett soils.

The Tarrant soils are very dark grayish brown to black, very shallow, stony clays
that overlie hard limestone. They occur in undulating to hilly areas in which rock
outcrops and boulders are common. Most areas of the Tarrant soils are in the
northeastern part of the county |(fig. 2)l

The Ector soils are grayish-brown, very shallow stony loams and clay loams that
overlie hard limestone. Like the Tarrant soils, Ector soils occur in undulating to hilly
areas in which rock outcrops and boulders are common. Much of the acreage of the
Ector soils is in the northwestern part of the county, though some areas are in the
Anacacho Mountains in the southeastern part.

Limestone rockland is very steep, stony, and bouldery. Dark-colored material is in
the pockets and crevices in the rocks. Slopes generally range from 20 to 70 percent,
but many of the canyon walls are vertical and are as much as 300 feet high.

The Dev soils are gravelly and stony; they lie on the bottom lands along some of
the creeks. Frio soils are also on bottom lands, but they are not gravelly. Kavett soils
are similar to Tarrant soils but are deeper and more nearly level.
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Figure 2.—Soils along the West Nueces River in the northeastern part of the county. Soil
association 2.

The soils of this association are used for range, but they are not suited to
cultivation. Goats and sheep graze the rough, rocky terrain more easily than cattle,
though there are a few cattle on most ranches. A wide variety of grasses, forbs, and
shrubs provide palatable food for sheep and goats. Overgrazed areas erode readily.
Live oak trees grow in chimps, or motts, in many places on the Tarrant soils, but they
do not grow on the Ector soils.

This association is well stocked with deer, and some areas are managed by
ranchers for hunting. In the canyons there are numerous scenic spots, many of which
can be reached on horseback.

Some rock asphalt is mined in the eastern part of the Anacacho Mountains.
Limestone is quarried in some places and is used for roadbuilding materials.

3. Uvalde-Montell association: Deep, nearly level, loamy and clayey soils,
moderately permeable and slowly permeable

This association is made up of broad, smooth, nearly level areas of fertile soils in
the southern part of the county. Slopes are mainly less than 1 percent. The
association has a total area of about 206,500 acres, or about 23 percent of the
county.

A Uvalde soil makes up more than 60 percent of the association, and Montell
soils make up about 30 percent. Most of the rest of the association is about equally
divided among the Frio, Pintas, and Kimbrough soils. Minor areas of Knippa and
Reagan soils are also in the association.

The Uvalde soil is a silty clay loam that is dark grayish brown, calcareous, and
friable. It is underlain by soft caliche at a depth of about 30 inches. This soil is in
slightly higher areas than are the Montell soils, and it is better drained and more
permeable.

The Montell soils are deep, grayish, compact, calcareous clays m These
soils shrink and crack during dry periods, and they swell or heave during wet periods.
Because of this shrinking and swelling, the broad, flat surface appears dimpled.
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Figure 3.—Soils and underlying substratum in the southern part of the county. Soil association 3.

The Frio and Pintas soils are on bottom lands along creeks and are deep and
dark colored. The Kimbrough soils are very shallow and gravelly and overlie hard
caliche. They are in slightly higher areas than are the Montell or Uvalde soils.

Most of this association is in range that is easily grazed by cattle. Sheep and
goats are also common. Shorter grasses grow on the Montell soils than on the
Uvalde soils. Mesquite trees are common on this association.

A few areas of Uvalde soils are irrigated and are well suited to many kinds of
fruits and vegetables and to cotton, corn, sorghums, and hay. Also productive are
irrigated Montell soils, but these soils are clayey and more difficult to work than the
Uvalde soils. In general, erosion is not a problem.

Because of the climate, dryfarming is hazardous on this association; only a small
acreage is dryfarmed. Deer, turkeys, and other wildlife are plentiful along the streams
where large pecan and live oak trees grow. Farm ponds are common on the Montell
soils.

4. Gila-Glendale association: Deep, nearly level, loamy, moderately permeable
soils on bottom lands

This association, the smallest in the county, consists of a belt, about one-fourth to
2 miles wide, along the smooth, nearly level flood plain of the Rio Grande |(fig. 4)|
This association has a total area of about 4,500 acres, or less than 1 percent of the
county.

Gila loam makes up nearly 50 percent of the association; Glendale clay loam,
about 22 percent; and Alluvial land, about 27 percent. Frio clay loam, Pintas silty clay
loam, and Uvalde silty clay loam account for the remaining 1 percent.

Alluvial land occurs adjacent to the Rio Grande, only 1 to 10 feet above the
channel. Gila loam is adjacent to the Alluvial land. Between the Gila loam and a
steep escarpment is Glendale clay loam, which is about 30 to 40 feet above the
channel.
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Figure 4.—Soils developed in alluvial materials in the southwestern part of the county. Soil
association 4.

Gila loam is light brownish gray and calcareous; it is loam or very fine sandy loam
throughout the profile. Glendale clay loam is grayish brown and calcareous; it is clay
loam or silty clay loam throughout the profile. Alluvial land is frequently flooded and
consists of stratified calcareous loam, sandy loam, silt loam, and loamy fine sand.
The Frio, Pintas, and Uvalde soils are deep.

Gila and Glendale soils are cultivated, mostly to irrigated sorghums, but some
areas are in dryland blue panicum and plains bristlegrass and are used for grazing.
Properly fertilized, irrigated areas of these soils are well suited to many kinds of fruits,
vegetables, and field crops. Alluvial land is likely to be flooded and is not suited to
cultivated crops, though giantreed grows in a thick stand.

Descriptions of the Soils

The soils of Kinney County are described in alphabetical order in this section. In
parenthesis following the name of each soil is the symbol that identifies the soil on
the detailed soil map. The descriptions give the characteristics of each soil that
distinguishes it from the other soils. The characteristics are those that affect the
behavior of the soils under different uses and levels of management.

Use and suitability for range and for cropland are discussed briefly, but these
topics are covered more thoroughly in the section "Use and Management of the
Soils."

Listed at the end of each description of a soil are the capability unit and the range
site in which the soil has been placed. The pages on which the capability unit and the
range site are described can be found by referring to the "Guide to Mapping Units" at
the back of this report.

Soil scientists, engineers, students, and others who want detailed descriptions of
the soil series should turn to the section "Formation, Classification, and Morphology
of Soils." Many terms used in the soil descriptions and other sections are defined in
the "Soil Survey Manual" (6) and in the Glossary. [Table 1|gives the approximate
acreage and the proportionate extent of the soils.

Alluvial land (Al) occurs along the Rio Grande and is only 1 to 10 feet higher
than the river channel. It is 10 to 20 feet lower than Gila loam on the stream terraces.
Alluvial land is frequently damaged by floods that deposit and remove material.
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This land is gently undulating or has low ridges that parallel the river channel. In
many places a high water table subirrigates the soil material. Surface water stands
most of the time in sloughs, low areas, and potholes. Scour channels and saline
sSpots are common.

In most areas the soil material consists of well-stratified, thick and thin layers of
various texture. The material is dominantly sandy loam or silt loam; less than 10
percent is loamy sand. The soil material is calcareous and mostly very pale brown.

Alluvial land is locally called the Vega, which means flat lowland in Spanish. It is
used entirely as range. (Capability unit vw-2; Vega range site)

Dev soils (0 to 2 percent slopes) (Ds) are deep, dark colored, calcareous, and
very gravelly. These soils are in the northern part of the county on bottom land along
streams that have a steep gradient. They are in bands 50 to 200 yards wide.
Damaging floods both deposit and remove material. Low ridges and swales that are
stony and gravelly parallel the streams in many places. Slopes vary within short
distances.

The surface layer averages about 14 inches in thickness and is dark grayish-
brown clay loam. Within distances of less than 100 feet, this layer ranges from 10 to
25 inches in thickness. More than 50 percent of this layer, by volume, is made up of
well-graded, subrounded limestone pebbles and cobbles and some stones and
boulders. The underlying material—calcareous, pale brown, and loamy is over hard
limestone at a depth below 6 feet. Limestone pebbles and cobbles make up about 75
percent of the underlying material.

Included in areas mapped as these soils are some small areas of Frio clay loam
and some gravel bars and old stream channels. These included areas are generally
long, narrow strips parallel to the stream.

Dev soils have rapid permeability and are well drained. Runoff is slow, and the
hazard of flooding is severe. These soils are subject to water erosion. Natural fertility
is high. Although available water capacity is low, the water table is within reach of
plant roots in places.

These soils are in range and support a moderate cover of grasses and forbs;
mesquite, cedar, and persimmon trees; and thorny brush. Live oak and pecan trees
grow in places.

Dev soils are not suited to crops, because flooding is likely. Large amounts of
pebbles and stones are in the soils. These soils are suited to limited grazing by
sheep, goats, and cattle. Generally, water for livestock is available in the streams.
(Capability unit Vlw-1; Overflow range site)

Ector-Rock outcrop complex (5 to 20 percent slopes) (Et) consists of outcrops
of limestone intermingled with very shallow, grayish-brown, calcareous stony clay
loams that overlie hard limestone. The complex is mainly in the Anacacho Mountains
in the southeastern part of the county. Boulders occur in many places. The outcrops
are in bands that are about 5 to 10 feet wide and extend on the contour around the
hills and ridges. These bands are about 30 to 150 feet apart. The outcrops make up
about 50 percent of some areas of this complex but average about 20 percent. In
places about 80 to 90 percent of the surface is covered with pebbles, cobbles,
stones, and boulders. Slopes are generally between 5 and 20 percent, but they range
from 1 to 35.

The surface layer is about 5 inches of friable clay loam that has moderate
granular structure. About 40 percent of the surface layer, by volume, consists of
limestone pebbles and cobbles and some stones.

The underlying material is coarse-grained, yellow limestone that contains many
fossils. In most places caliche coats the upper rocks and fills fractures in the
limestone.
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Some narrow bands of Ector soils occur along the foot slopes of mountains.
Areas of Limestone rockland are along the canyon walls and on steep
mountainsides, where elevations differ as much as 300 feet within short distances.
This rockland makes up 10 percent of the mapped acreage. Dev soils, Reagan loam,
and Uvalde silty clay loam occur in a few small areas along some of the narrow
canyons. Tarrant soils are in small areas on the uppermost parts of mesas in the
northeastern part of the Anacacho Mountains.

Ector-Rock outcrop has rapid runoff and is well drained. The Ector soils have
moderately rapid permeability in the surface layer and subsoil but moderately slow
permeability in the underlying material. Natural fertility is high. Because these soils
are shallow, they have low available water capacity. They are highly susceptible to
water erosion.

This complex is unsuited as cropland, but it is well suited for grazing by sheep,
goats, and cattle. On it are many kinds of grasses, forbs, and brush. Controlling
brush by mechanical methods is difficult because stones, boulders, rock outcrops,
steep slopes and hard limestone are on or near the surface. (Ector soils in capability
unit VlIs-1, and Anacacho Hill range site; rock outcrop not assigned to a capability
unit or range site)

Ector soils (1 to 20 percent slopes) (Ec) overlie hard limestone and are very
shallow, grayish brown, calcareous, and stony. These soils occur in broad, undulating
to hilly areas in the northwestern part of the county. Average slopes are between 8
and 10 percent.

The surface layer, about 8 inches thick, is friable loam or light clay loam that has
weak granular structure. About 30 percent of this layer consists of angular pebbles
and cobbles of limestone and a few stones. In some places as much as 85 percent of
the soil surface is covered with limestone fragments, many of which are stones and
boulders. The underlying material is white limestone many feet thick. In most places
caliche coats the upper part of the limestone and fills the cracks and crevices in it.

Included in areas mapped as these soils are a few, small areas of Dev soils, of
Frio clay loam, of Uvalde silty clay loam, of Reagan loam, and of Limestone rockland.
Dev soils and Frio clay loam are along small, intermittent streams in areas less than
5 acres in size. Limestone rockland is along canyon walls that have slopes of 20 to
70 percent. It is in areas as much as 20 acres in size and makes up about 5 percent
of the acreage mapped as Ector soils. Inclusions of rock outcrops range from small
isolated spots to larger areas that make up as much as 10 percent of a mapped area.
The outcrops are generally in bands on the contour around hills and ridges. These
bands are 3 to 8 feet wide and about 50 to 200 feet apart.

Ector soils are well drained. Runoff is rapid, and internal drainage is medium and
rapid. Permeability is moderate in the surface layer and subsoil but is moderately
slow in the underlying material. These soils are medium in natural fertility. Because
they are very shallow, they have low available water capacity. They are moderately
susceptible to highly susceptible to water erosion.

These soils are not suited to crops, but they are well suited as range that can be
grazed by sheep, goats, and cattle. Vegetation consists mainly of mid and short
grasses and of guajillo, catclaw, coyotillo, cactus, and other woody plants. (Capability
unit Vlls-1; Low Stony Hill range site)

Frio clay loam (0 to 1 percent slopes) (Fr).—This soil is on smooth, nearly level
flood plains and is deep, friable, dark colored, and calcareous. It is in bands, 100 to
400 yards wide, that parallel streams. These streams have channels that are large
enough to carry away the runoff water from most rains, and flooding is only
occasional. Slopes are generally less than 1 percent.

The surface layer, about 20 inches thick, is dark grayish-brown clay loam that has
weak or moderate, fine, granular structure. This layer contains many earthworm
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casts, fine pores, and pieces of snail shells. The subsoil, about 15 inches thick,
resembles the surface layer but is brown instead of dark grayish brown. In places the
subsoil contains waterworn limestone gravel. The underlying material is made up of
friable, brown to pale-brown silty and loamy sediment that is readily penetrated by
plant roots. This sediment was washed from limestone material and is gravelly and
stratified in places. In most areas ground water is within 6 to 20 feet of the surface.

Included in areas mapped as this soil were areas of Frio soils that have a silty
clay, clay, or silty clay loam surface layer. Also included are some spots of Frio clay
loam that have slopes of slightly more than 1 percent. Mainly along the West Nueces
River, there are a few small strips of Dev soils. Along Las Moras, Pinto, and Mud
Creeks are small included areas of Pintas silty clay loam. All areas of these
inclusions make up less than 5 percent of the areas mapped as Frio clay loam.

Frio clay loam is well drained and has medium internal drainage and moderate
permeability. Runoff is slow. Natural fertility and available water capacity are high.
This soil is slightly susceptible to water erosion and to flooding.

Nearly all of this soil is in range. The stands of grasses are good, and there are
native pecan, live oak, and mesquite trees and many kinds of smaller brushy plants.
A few small tame pastures that are planted to sorghum almum, blue panicum,
sudangrass, or plains bristlegrass are grazed by beef cattle and sheep during spring
and summer. In winter the livestock graze a few small fields of small grain, mainly
oats. A small acreage is used for irrigated sorghums, alfalfa, bermudagrass, and
vegetables.

This soil is well suited to irrigated crops, including vegetables. Some adapted
crops are cotton, corn, sorghums, and alfalfa. Bermudagrass is suitable for hay or
grazing. Among the suitable vegetables are beans, cabbage, carrots, cucumbers,
cauliflower, onions, spinach, lettuce, peppers, tomatoes, melons, peas, and Irish
potatoes. Improved varieties of pecans are grown in groves, and other crops are
planted between the trees. Grapes grow well in irrigated areas.

Tame grasses die out during severe droughts, and even in years of normal
rainfall, little forage is produced during summer. A stand of winter oats for grazing
should be expected only about 3 years in every 5. Moisture is seldom sufficient for
producing a crop of oats for grain.

In some areas where the water table is within reach of tree roots, pecan trees can
be planted on this soil. Because the underlying material is permeable, ponds built on
this soil do not hold water. (Capability unit IVc-1, nonirrigated; I-1, irrigated; Loamy
Bottom Land range site)

Gila loam (0 to 1 percent slopes) (Gm).—This soil is deep, very friable, light
colored, and calcareous. It is on the flood plain of the Rio Grande and is about 20 to
30 feet higher than the river channel. This soil is in a smooth, nearly level, almost
continuous area that is 15 miles long and averages 1/4 mile in width. Slopes are
generally less than one-half percent.

The surface layer, about 20 inches thick, is light brownish gray and has weak
granular structure. It contains earthworm casts, fine pores, pieces of snail shells, a
few fine pebbles, and fine, glittering flakes of mica. Below this layer is friable, pale-
brown, limy loam or very fine sandy loam that is readily penetrated by plant roots and
is thinly stratified with sands and silts.

Included in areas mapped as this soil are a few small spots of Glendale clay loam
that are less than 1 acre in size. They are darker and slightly lower than the
surrounding landscape.

Gila loam is well drained; it has medium internal drainage and moderate
permeability. Runoff is very slow. Natural fertility is high, and available water capacity
is moderately good, Unless this soil is irrigated, it is seldom wet below a depth of 2
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feet. It is slightly susceptible to wind and water erosion and is seldom, if ever,
flooded.

This soil is used mainly for irrigated grain sorghum and forage sorghum. Some of
the dryfarmed areas are seeded to tame pastures consisting of blue panicum and
plains bristlegrass and are grazed by beef cattle and sheep. Only a small acreage
remains in range.

This soil is well suited to irrigated crops, including vegetables. Some adapted
crops are cotton, corn, sorghums, and alfalfa, Bermudagrass is suitable for hay or
grazing. Among the suitable vegetables are onions, spinach, lettuce, cabbage,
peppers, tomatoes, cucumbers, melons, carrots, peas, beans, cauliflower, and Irish
potatoes. Improved varieties of pecans are grown in groves, and other crops are
planted between the trees. Grapes grow well in irrigated areas.

If tame grasses are seeded for pasture and are not irrigated, they die out during
severe droughts and have to be replanted. Because the underlying material is
permeable, ponds built on this soil do not hold water. (Capability unit IVc-1,
nonirrigated; I-1, irrigated; Clay Loam range site)

Glendale clay loam (0 to 1 percent slopes) (Gc).—This soil is deep, friable,
grayish brown, and calcareous. It occupies the bottom land along the Rio Grande and
is about 30 to 40 feet higher than the river channel. It occurs in a smooth, nearly level
area that is less than 400 yards wide and about 9 miles long. Slopes are generally
less than one-half percent.

The surface layer, about 24 inches thick, is grayish brown and has weak or
moderate granular structure. It contains many earthworm casts, fine pores, pieces of
snail shells, and fine, glittering flakes of mica. The subsoil resembles the surface
layer but is brown or pale brown and about 15 inches thick. Below this layer is friable,
very pale brown, limy, silty material that is readily penetrated by plant roots and is
thinly stratified with loams and clays.

Included in areas mapped as this soil are a few, long, narrow strips of Gila loam
that are less than 2 acres in size. These strips parallel the river. Unless they have
been leveled, they are slightly higher than the surrounding landscape. Also included
with Glendale clay loam are areas of Glendale soil that have a silty clay loam surface
layer.

Glendale clay loam is well drained; it has medium internal drainage and moderate
permeability. Runoff is slow. Natural fertility is high, and available water capacity is
good. Because the climate is semiarid, nonirrigated areas of this soil are seldom wet
below a depth of 2 feet. This soil is slightly susceptible to wind and water erosion, but
it is seldom, if ever, flooded.

This soil is used mainly for irrigated grain sorghum and forage sorghum. Some of
the dryfarmed areas are planted to tame pasture consisting of blue panicum and
plains bristlegrass and are grazed by beef cattle and sheep. Only a small acreage is
still in range.

This soil is well suited to irrigated crops, including vegetables. Some adapted
crops are cotton, corn, sorghums, and alfalfa. Bermudagrass is suitable for hay or
grazing. Among the suitable vegetables are onions, spinach, lettuce, cabbage,
peppers, tomatoes, cucumbers, melons, carrots, peas, beans, cauliflower, and Irish
potatoes. Also suitable are improved varieties of pecans. The pecan trees are grown
in groves, and other crops are planted between the trees. Grapes grow well in
irrigated areas.

If tame grasses are seeded for pasture and are not irrigated, they die out during
severe droughts and have to be replanted. Because the underlying material is
permeable, ponds built on this soil do not hold water, (Capability unit IVc-1,
nonirrigated; I-1, irrigated; Clay Loam range site)
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Ingram stony clay (5 to 20 percent slopes) (In).—This soil is shallow, dark
brown, firm, and neutral to moderately alkaline. It formed from basaltic rocks on six
hills, or peaks, in the county. Some of these peaks rise as much as 500 feet above
the surrounding plain. They are prominent landmarks and are called by such names
as EIm, Las Moras, Pinto, and Turkey Mountains, of this soil are roughly circular in
shape, and range from 30 to 300 acres in size. Slopes average 10 percent.

The surface layer, about 12 inches thick, is dark brown and has moderate
subangular blocky or blocky structure. Many fragments of basalt are on the surface
and in the surface layer, These fragments range from pebbles to boulders. About 20
percent of the volume of the fragments consists of boulders more than 10 inches
across. The subsoil, about 6 inches thick, resembles the surface layer but is reddish
brown to brown in color. In places it is calcareous. About 50 to 90 percent of the
subsoil, by volume, consists of basaltic stones, cobbles, and pebbles. The underlying
material is partly weathered basalt that is fractured in the upper few feet. In a few
places calcium carbonate is in cracks, crevices, and pockets within the upper few
inches of the underlying material. This layer grades into hard basalt, which is the
remains of volcanic sills.

Included in areas mapped as this soil are strips of very shallow soils and outcrops
of rubble on very steep slopes. These inclusions make up about 10 percent of each
area mapped on Pinto, Las Moras, and Turkey Mountains.

Ingram stony clay is well drained. Runoff is rapid, and internal drainage and
permeability are slow. Natural fertility is high, because this soil is shallow, has only
moderate capacity to hold water. It is highly susceptible to water erosion.

This soil is unsuited to crops but is well suited as ran that is grazed by sheep and
goats. The grasses include sideoats grama, feathery bluestems, lovegrass tridens,
spike bristlegrass, fall witchgrass, and hairy grama. The woody plants include
guajillo, whitebrush, and blackbrush. (Capability unit Vis-2; Shallow Ridge range site)

Jimenez-Zapata association (5 to 20 percent slopes) (Jm) consists of very
shallow, grayish-brown and light brownish-gray loams that are calcareous and
gravelly. These soils occur on undulating to rolling ridges in the southwestern part of
the county. Many areas have short, choppy slopes and locally are deeply cut by
drainageways into a complex pattern. The areas parallel the Rio Grande and range
from 1/2 to 2 miles in width. Slopes vary greatly within distances of a few feet. In
about 55 percent of each area, slopes range from 8 to 20 percent, but in about 35
percent, slopes are less than 8 percent. Some areas have slopes as steep as 30
percent.

The Jimenez soils make up about 50 percent of the association, and the Zapata
soils make up about 30 percent. The rest of the association is made up of Ector soils,
of Quemado soils, of Limestone rockland, and of small areas of other soils.

The Jimenez soils generally occur on ridge crests and the more gentle slopes, but
in some places they extend from the crests down side slopes of as much as 15
percent. The surface layer is grayish-brown, friable loam about 8 inches thick. More
than 50 percent of the surface layer, by volume, consists of pebbles less than 3
inches in size. The pebbles are waterworn quartz, chert, limestone, sandstone, and
basalt. The underlying material is gravelly caliche that contains the same kinds and
amounts of pebbles as are in the surface layer. This caliche is indurated in the upper
8 10 20 inches, but it is softer below. It is underlain by chalky limestone at a depth of 3
to 20 feet.

Zapata soils occur mainly on the steeper slopes and on benches along some of
the small drainageways or creeks. The surface layer, about 8 inches thick, is light
brownish-gray loam. Pebbles less than 3 inches in size make up 20 to 80 percent of
this layer, by volume. These pebbles are waterworn quartz, chert, limestone,
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sandstone, and basalt. Zapata soils are lighter colored than Jimenez soils but have
the same kind of underlying material.

The Ector soils are gravelly loams that have slopes of 2 to 8 percent. They are in
some of the drainageways and valleys and make up 8 percent of the association. The
Quemado soils occur in long, narrow areas on flat crests of ridges. Limestone
rockland is very steep. It is in a long, narrow band along the break between the flood
plain of the Rio Grande and the gravelly uplands. It is also in some places along
Pinto Creek and in some of the more deeply cut drainageways. Dev soils, Frio clay
loam, Reagan loam, and Uvalde silty clay loam are in small areas along some of the
creeks.

The soils in this association are well drained. Runoff is rapid, and internal
drainage is medium to rapid. Permeability is moderate in the surface layer and
subsoil but is moderately slow in the underlying material. These soils are about
medium in natural fertility. Because they are very shallow, they have low available
water capacity. They are highly susceptible to water erosion.

The soils in this association are not suited to crops, though native vegetation can
be grown that furnishes limited grazing for sheep, goats, and cattle. The vegetation
consists of sparse stands of grasses and of guaijillo, cenizo, blackbrush, paloverde,
spiny hackberry, and other brush.

Some areas on the ends of ridges facing the Rio Grande are mined for road
materials. In these areas waterworn pebbles and gravel make up 80 to 90 percent of
the soil mass. (Capability unit VlIs-2; Gravelly Ridge range site)

Kavett-Tarrant stony clays (0 to 3 percent slopes) (Kc) is a complex of shallow
and very shallow, dark-colored stony soils that overlie hard limestone. These soils
were mapped as a complex because they could not be shown separately on a map of
the scale used. They occur in nearly level to gently sloping valleys in the northern
part of the county.

Kavett soils make up about 55 percent of this complex, and Tarrant soils make up
about 35 percent. The rest consists of small areas of Dev soils, of a deep soil similar
to the Knippa soils, and of rock outcrops.

The Kavett soils are deeper and less stony than the very shallow Tarrant soils.
Most areas of the Kavett soils are nearly level, but the Tarrant soils are gently
sloping. Most areas of Tarrant soils are less than 10 acres in size, but some areas
are as large as 20 acres.

The surface layer of Kavett stony clay is very dark grayish-brown, firm, neutral to
moderately alkaline clay about 9 inches thick. It has moderate, medium, subangular
blocky structure. About 10 to 20 percent of this layer, by volume, consists of
limestone cobbles, pebbles, and stones. In places as much as 50 percent of the
surface is covered with limestone fragments. The subsoil, about 6 inches thick, is
dark grayish brown and calcareous, but it is otherwise similar to the surface layer.
The underlying material is mostly white, fractured limestone but has some cemented
caliche in the upper part.

The surface layer and underlying material of Tarrant stony clay are similar to
those described for the mapping unit Tarrant soils.

In areas mapped as this complex are small, level areas of a deep soil that occurs
in the lowest part of the landscape. Except for its grayer color, this deep soil is similar
to Knippa silty clay. Areas of this deep soil are made conspicuous in the landscape
by the absence of live oak and the presence of mesquite trees. These soils are
deeper, more clayey, and less permeable than Kavett soils and have a more blocky
structure. Small areas of Dev soils are along small creeks. Isolated outcrops of rocks
occur in places.

Kavett-Tarrant stony clays are well drained. Runoff is slow, and internal drainage
is medium. Permeability is moderate in the surface layer and subsoil but is
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moderately slow in the underlying material. Natural fertility is high. Because they are
shallow, these soils have low available water capacity. They are only slightly
susceptible to water erosion.

These soils are well suited as range but are unsuited to crops. They support a
good stand of mid grass if they are properly grazed and are in good condition. The
woody plants include live oak trees, juniper, catclaw, and persimmon. (Kavett soils,
capability unit Vls-4, Shallow range site, Edwards Plateau; Tarrant soil, capability unit
VlIs-3, Low Stony Hill range site)

Kimbrough-Ector association (1 to 8 percent slopes) (Ke) consists of very
shallow, grayish-brown loams that are calcareous and gravelly. Most areas of this
association are on broad, undulating ridges in a wide belt across the central part of
the county. These areas are generally several thousand acres in size. These soils
were mapped in an association because they are somewhat similar and produce
similar kinds and amounts of range vegetation.

The Kimbrough soils make up about 55 percent of the association, and the Ector
soils make up about 40 percent.

The rest of the association is made up of Dev soils, Frio clay loam, Uvalde silty
clay loam, and of limestone outcrops.

The Kimbrough soils generally occur in wide, nearly level valleys and other areas
below the Ector soils, but they also are in the more gently sloping areas in the
undulating landscape. Their surface layer and the underlying material resemble those
of the mapping unit Kimbrough soils, though limestone is within 18 inches of the
surface in many places.

The Ector soils generally occur on ridge crests and in the more sloping areas.
The surface layer, about 5 inches thick, is friable loam and has weak granular
structure. About 30 to 50 percent of the surface layer, by volume, consists of
limestone and caliche pebbles or fragments less than 3 inches across. Below this
layer is discontinuous, hardened caliche over limestone. The caliche is in pockets
and crevices of the limestone and in places, especially on flat ridge crests, is
continuous over the limestone.

Included in areas mapped as this association are small, narrow areas of Dev
soils, Frio clay loam, and Uvalde silty clay loam. These areas are along
drainageways or intermittent streams and make up less than 5 percent of the
association. Also included are a few small isolated outcrops of limestone.

The soils in this association are well drained. Runoff is slow to rapid, and internal
drainage is medium to rapid. Permeability is moderate in the surface layer and
subsoil but is moderately slow in the underlying material. These soils are about
medium in natural fertility. Because they are very shallow, they have low available
water capacity. They are moderately susceptible to highly susceptible to water
erosion.

The soils in this association are not suited to crops but are well suited as range
that furnishes grazing for sheep, goats, and cattle. The vegetation consists mainly of
mid and short grasses and the woody plant, guajillo. Other woody plants include
catclaw, cenizo, leatherstem, and cactus.

Although the Kimbrough and Ector soils are hard to distinguish, engineers can dig
through the indurated caliche of the Kimbrough soils. In many places drilling and
blasting are needed for preparing roadbeds in the Ector soils. (Capability unit Vlis-2;
Shallow Ridge range site)

Kimbrough soils (0 to 2 percent slopes) (Kh) are grayish brown, calcareous,
gravelly, and very shallow over caliche. These gravelly soils occur in broad, nearly
level to gently sloping areas, mainly in the southern part of the county. Many of these
areas, hundreds of acres in size, are nearly fiat divides between creeks. Slopes are
generally less than 1 percent.
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The surface layer, about 5 inches thick, is friable loam or light clay loam. It has
weak granular structure. About 40 to 50 percent of this layer, by volume, consists of
caliche and limestone fragments less than 3 inches in size. The underlying material is
a bed of white caliche several feet thick. The upper 2 to 10 inches of this bed is very
hard and is broken into plates to 3 inches thick and as much as 12 inches across.
Between these plates is a small amount of soil material. Below this hard, broken
layer, the caliche becomes massive, somewhat softer, and nodular as depth
increases.

Included in areas mapped as these soils are small areas of Uvalde silty clay loam
and Reagan loam in slight depressions. In places these areas are as much as 10
acres in size, but they generally are less than 100 feet across. They make up about
10 percent of the acreage in mapped areas.

Kimbrough soils are well drained. Runoff is slow to rapid, and internal drainage is
rapid. Permeability is moderate in the surface layer and subsoil but is moderately
slow in the underlying material. Natural fertility is medium. Because these soils are
very shallow, they have low available water capacity. They are slightly susceptible or
moderately susceptible to water erosion.

These soils are suited as range that furnishes grazing for sheep, goats, and
cattle. They are not suited to crops. On these soils are bristlegrasses, red grama,
pink pappusgrass, plains lovegrass, sid