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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Maijor fieldwork for this soil survey was completed in 1974. Soil names and
descriptions were approved in 1976. Unless otherwise indicated, statements in
the publication refer to conditions in the survey area in 1974. 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
Nueces-Jim Wells-Kleberg Soil and Water Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps could cause misunderstanding of the detail of mapping
and result in erroneous interpretations. Enlarged maps do not show small areas
of contrasting soils that could have been shown at a larger mapping scale.

Cover: Clareville loam, 0 to 1 percent slopes, is well suited to grain
sorghum.
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Foreword

This soil survey contains much information useful in land-planning pro-
grams in Jim Wells County. Of prime importance are the predictions of soil be-
havior for selected land uses. Also highlighted are limitations or hazards to land
uses that are inherent in the soil, improvements needed to overcome these
limitations, and the impact that selected land uses will have on the environ-
ment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and home
buyers can use it to plan land use, select sites for construction, develop soil
resources, or identify any special practices that may be needed to insure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use
the soil survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to use as septic tank absorp-
tion fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

M&WM’M—'

George C. Marks
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF JIM WELLS COUNTY, TEXAS

By Fred E. Minzenmayer, Soil Conservation Service

Soils surveyed by Larry F. Ratliff, Guido Franki, Dan Arriaga, Ramon Garcia, Ben Hajek, Russell Sanders,
and Charles M. Thompson, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in cooperation with Texas Agricultural Experiment Station

JIM WELLS COUNTY is in the southern part of Texas.
It covers an area of 542,080 acres, or 847 square miles,
of which 1,216 acres is water. Elevation ranges from 100
to 400 feet above sea level. The average annual rainfall
is 26.6 inches, mean annual temperature is 72.4 degrees
F, and the growing season is 289 days.

Ranching and farming and oil and gas production are
important enterprises in the county. About 75 percent of
the county, mostly the western and southwestern parts,
is nearly level to sloping rangeland and pastureland.
About 22 percent, the northern and northeastern parts, is
nearly level to gently sloping cropland and pastureland.
The rest is urban land and water areas. The main ranch-
ing enterprise is raising beef cattle. The main cultivated
crops are cotton, grain sorghum, and flax.

The soils of this county formed under grass vegetation
and are dominantly dark colored, loamy, and dry. Areas
that are not protected are subject to water erosion.

General nature of the county

This section briefly discusses settlement and popula-
tion, climate, agriculture, natural resources, and geology.

Settlement and population

Jim Wells County was established in 1911. It was
named after Judge James B. Wells, a lawyer and politi-
cal figure of the Fifteenth Congressional District (5).

The area was settled in 1748. The settlers were cattle-
men from the hills of Andalucia and the semiarid regions
of northern Mexico. Many of the cattlemen received their
land from grants directly from the King of Spain.

One grant of about 886,000 acres to Enrique Villareal
in June 1785 included the territory that later was divided
into Nueces and Jim Wells Counties. In 1832, Captain
H.L. Kinney bought part of this grant and brought settlers
from Europe.

In 1970, the population of the county was 33,032.
Alice, the county seat, is in the center of the county and
has a population of 20,121 (3).

Climate

Jim Wells County has hot summers and fairly warm
winters. Cold spells or snowfalls are rare. Rains are
usually heaviest late in spring and early in fall. Rain in
the fall is often associated with a dissipating tropical
storm. Total annual precipitation is usually adequate for
range vegetation. But, because of the high rate of eva-
potranspiration, it often is not adequate for cotton, small
grain, and sorghum without supplemental irrigation.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Alice, Texas, for the
period 1951 to 1976. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 58 degrees F,
and the average daily minimum temperature is 45 de-
grees. The lowest temperature on record, which oc-
curred at Alice on January 12, 1962, is 12 degrees. In
summer the average temperature is 84 degrees, and the
average daily maximum temperature is 96 degrees. The
highest recordéd temperature, which occurred on August
8, 1956, is 110 degrees. Freeze dates in spring and fall
are given in table 2.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 19 inches, or 70 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
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13 inches. The heaviest 1-day rainfall during the period
of record was 13.21 inches at Alice on September 13,
1951. Thunderstorms occur on about 30 days each year,
and most occur in summer.

Snowfall is rare; in 95 percent of the winters there is
no measureable snowfall. In 5 percent, the snowfall is
usually of short duration and totals more than 4 inches.
The heaviest 1-day snowfall on record was more than 4
inches.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 90 percent. The percentage of possible
sunshine is 80 in summer and 50 in winter. The prevail-
ing wind is from the south-southeast. Average windspeed
is highest, 15 miles per hour, in April.

This information on the climate of Jim Wells County
was prepared for the Soil Conservation Service by the
National Climatic Center, Asheville, North Carolina.

Agriculture

The first settlers in Jim Wells County were mainly
cattle ranchers. After the Civil War, when cattle prices
were high, the range was overstocked and stands of
desirable grasses were destroyed. When prices fell,
many of the ranches were divided into smaller units or
were sold to cotton farmers (4).

After cotton was established as a major crop, shallow,
rolling soils began to erode, and rich, level soils were
depieted. Because of continuous row cropping, the con-
tent of organic matter decreased, lowering the available
water holding capacity of the soil. In addition, plant dis-
eases and insect pests increased.

The enactment of the Soil Conservation District legis-
lation in 1937 gave the landowners of Jim Wells County
the legal authority to vote themselves into a locally orga-
nized conservation district. In December 1941, the San
Diego-Aqua Dulce Soil and Water Conservation District
was organized, and in March 1967, the District was ren-
amed the Nueces-Jim Wells-Kleberg Soil and Water
Conservation District.

Cotton, grain sorghum, flax, and beef cattle are the
main agricultural products. These products and dairy
cattle, hogs, poultry, and vegetables represent an annual
farm income of about 16 million dollars.

Natural resources

Soil is the most important natural resource in the
county. Oil and gas are also important resources. The
first major oil field was brought into production in 1936
(5). As a result, the population of the county and of Alice
increased. The county was regarded as the center of the
South Texas oil field servicing business. At one time 55
companies or producers were operating in the county.

SOIL SURVEY

Geology

The soils in Jim Wells County developed from parent
material of four geologic formations: the Lagarto Clay,
Goliad, Lissie, and Beaumont Formations. (6). The La-
garto Clay Formation is a member of the Fleming Group
of Miocene Age, the Goliad Formation is a member of
the Citronelle Group of Pliocene Age, and the Lissie and
Beaumont Formations make up the Houston Group of
Pleistocene Age. These formations cross the county in a
general northeast to southwest direction. Floodwaters
from rivers may have deposited the sediments that make
up each formation mostly in the form of natural levees
and deltas. The shifting of river mouths and channels
combined these levees and deltas. These deltaic depos-
its are interbedded in places with marine and lagoonal
beds, which were covered by the shifting river mouths.
Because of differences in time, source of material, and
variation in velocity of floodwaters, the type and size of
sediments varies among the different geologic forma-
tions.

The surface of the Lagarto Clay Formation is charac-
terized locally as level to gently rolling, maturely dissect-
ed uplands that are crossed by broad valleys. This for-
mation outcrops along the Lagarto Creek. Typically, the
Lagarto Clay Formation is made up of 75 percent marl,
15 percent sand, and 10 percent silt. The clay is mas-
sive, yellow or gray, and calcareous; in places it has
many concretions of calcium carbonate. The sand is
variable in color and is mainly composed of quartz. The
sediments of the Lagarto Clay Formation may have been
deposited when rivers were near base level and carrying
fine sediments of Cretaceous Age.

The surface of the Goliad Formation is characterized
by maturely dissected rolling uplands that have been
eroded into resistant ridges and valleys. The outcrop of
the formation covers a belt about 15 miles wide and has
an average thickness of about 250 feet. The stratigraphy
and lithology of the Goliad Formation is described as
variable because of the difficulty in distinguishing this
formation from the overlying and underlying formations.
In an outcrop in Live Oak County, Texas, the Goliad
Formation is a clay zone consisting of pinkish brown and
reddish mottled limy clays. In other places in South
Texas, layers of the Goliad Formation have calcium car-
bonate in the form of concretions, nodules, and hard
nodular limestone. Typically, the Goliad Formation con-
sists of about 80 percent sand, 5 percent gravel, 10
percent clay, and 5 percent calcium carbonate. In South
Texas, the sand and gravel are impregnated with much
calcium carbonate. The sand is made up mostly of
quartz, but there are large amounts of feldspar. The
sediments were probably laid down during alternating
cycles of floods and drought. The Goliad Formation lies
unconformably to the northwest over the Lagarto Clay
formation.
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The surface of the Lissie Formation is characterized
by a flat, nearly level to gently undulating plain. Streams
meander across the plain in shallow valleys and have
fringes of trees along their courses. The formation is
about 200 feet thick and outcrops in a belt about 30
miles wide parallel to the coastal plain at a distance of
about 50 miles from the coast. Typically, the Lissie For-
mation consists of about 60 percent sand, 20 percent
sandy clay, 10 percent clay, and 10 percent gravel. The
sand is made up mostly of quartz and chert grains. The
deposits probably began during the Glacial Epoch and
were laid down by violént flooding. The Lissie Formation
lies unconformably to the northwest over the Goliad For-
mation.

The surface of the Beaumont Formation is character-
ized by a flat, treeless plain that is not cut by broad
valleys. The formation is 450 to 900 feet thick but aver-
ages about 700 feet. Typically, the Beaumont Formation
consists of 80 to 90 percent clay, 10 percent sand, and
10 percent silt. The clay is colloidal, calcareous, and
variable in color. The sand is made up mostly of quartz
and chert grains. Some feldspars are in this formation in
the South Texas area. The Beaumont Formation lies
unconformably to the northwest over the Lissie Forma-
tion.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After classifying and naming the soils, the soil scien-
tists drew the boundaries of the individual soils on aerial
photographs. These photographs show buildings, field
borders, roads, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called map units.
Some map units are made up of one kind of soil, others

are made up of two or more kinds of soil, and a few
have little or no soil. Map units are described under
“General soil map for broad land use planning” and
“Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland, engineers, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land use
planning '

The general soil map at the back of this publication
shows map units that have a distinct pattern of soils,
relief, and drainage. Each map unit is a unique natural
landscape. Typically, a map unit consists of one or more
major soils and some minor soils. It is named for the
major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscape in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The soils in the survey area vary widely in their poten-
tial for major land uses. Table 4 shows the extent of the
map units shown on the general soil map and gives
general ratings of the potential of each, in relation to the



other map units, for major land uses. Soil properties that
pose limitations to the use are indicated. The ratings of
soil potential are based on the assumption that practices
in common use in the survey area are being used to
overcome soil limitations. These ratings reflect the ease
of overcoming the soil limitations and the probability of
soil problems persisting after such practices are used.

Each map unit is rated for cultivated farm crops, ran-
geland, urban uses, and recreation uses. Cultivated farm
crops are those grown extensively by farmers in the
survey area, for example, cotton, grain sorghum, and
flax. Rangeland refers to land on which the native vege-
tation is used for grazing. Urban uses include residential,
commercial, and industrial developments. Recreation
areas include campsites, picnic areas, ballfields, and
those areas used for nature study and as wilderness.

In general, the kinds of soils, low rainfall, and lack of
irrigation water are the most important factors that influ-
ence land use in Jim Wells County.

About 56 percent of the county is used as rangeland,
and about 40 percent is used for cultivated farm crops
and improved pastures. The rest is urban land, federal
land, and small water areas. Table 4 shows that about
34 percent of the county has high potential for rangeland
and 66 percent has medium potential. About 17 percent
of the county has high potential for cultivated farm crops,
82 percent has medium potential, and 1 percent has low
potential.

The Runge-Delfina-Papalote map unit generally has
high potential for cultivated farm crops. The soils in this
map unit are deep and loamy and are well suited to
cultivation, but they need good management practices to
prevent water erosion. The Runge-Delfina-Papalote,
Opelika-Delfina-Czar, and Aransas-Sinton map units
have high potential for rangeland. The soils in these map
units are deep and loamy and sandy. They need careful
management to prevent water erosion. None of the map
units has high potential for urban uses, but the deep,
loamy soils in many of the map units are highly favora-
ble. Careful management is needed to prevent water
erosion especially during and immediately following con-
struction. The main problems are shrinking and swelling,
corrosivity to uncoated steel, seepage, slow percolation,
and low strength. The Goliad-Parrita-Lacoste and Papa-
lote-Czar map units have high potential for recreation
uses.

Deep, nearly level to gently sloping,
clayey and loamy soils on uplands

The soils in this group make up about 26 percent of
the county. The major soils are Lattas, Opelika, and
Clareville soils. The surface layer and underlying layers
of these soils are loamy or clayey. These soils are well
drained or somewhat poorly drained and are very slowly
permeable or moderately slowly permeable.
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Most areas of these soils are used for cultivated
crops. Cotton, grain sorghum, and flax are the main
cultivated crops. A few areas are in improved pasture of
coastal bermudagrass.

The soils in this group have low potential for urban
and recreation uses.

1. Lattas-Opelika-Clareville

Somewhat poorly drained and well drained, very slowly
permeable and moderately slowly permeable, clayey and
loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 3 percent. it makes up
about 23 percent of the county. It is about 40 percent
Lattas soils, 20 percent Opelika soils, 18 percent Clare-
ville soils, and 22 percent minor soils (fig. 1).

Lattas soils have a surface layer that is firm, moder-
ately alkaline, dark gray clay about 5 inches thick. Below
that, to a depth of 21 inches, the soil is very firm, moder-
ately alkaline, very dark gray clay. To a depth of 29
inches, it is very firm, moderately alkaline, dark gray clay
that has a few slickensides. Below that, to a depth of 53
inches, the soil is very firm, moderately alkaline, gray
clay that has a few slickensides and a few old cracks
that are filled with dark gray material. The underlying
material, to a depth of 70 inches, is very firm, moderately
alkaline, light brownish gray clay that has a few old
cracks filled with dark gray material.

Opelika soils have a surface layer that is about 4
inches thick. The layer is friable, neutral, gray fine sandy
loam. Below that, to a depth of 10 inches, the soil is
firm, mildly alkaline, dark gray sandy clay. To a depth of
19 inches, it is firm, moderately alkaline, dark gray sandy
clay loam. Below that, to a depth of 30 inches, the soil is
friable, moderately alkaline, gray sandy clay loam that
has streaks of light brownish gray material. And to a
depth of 60 inches, the soil is friable, moderately alka-
line, light gray sandy clay loam that has yellowish mot-
tles.

Clareville soils have a surface layer that is about 11
inches thick. The layer is friable, neutral, dark gray loam
in the upper 5 inches and friable, neutral, very dark gray
clay loam in the lower 6 inches. Below that, to a depth of
18 inches, the soil is firm, mildly alkaline, very dark gray
clay loam. To a depth of 25 inches, it is firm, mildly
alkaline, dark grayish brown clay loam. Below that, to a
depth of 33 inches, the soil is very firm, moderately
alkaline, brown clay loam. To a depth of 38 inches, it is
very firm, moderately alkaline, grayish brown clay loam.
Below that, to a depth of 46 inches, the soil is firm,
moderately alkaline, grayish brown clay loam that is
about 20 percent, by volume, soft masses and concre-
tions of calcium carbonate. And to a depth of 64 inches,
the soil is friable, moderately alkaline, very pale brown
loam.
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Figure 1.—Typical pattern of soils in Lattas-Opelika-Clareville map unit.

The minor soils included in the map unit are the Aran-
sas, Czar, Edroy, and Pharr soils. The deep, clayey,
nearly level Aransas soils are on bottom lands. The
deep, loamy, nearly level to gently sloping Czar soils are
on uplands. The deep, clayey, nearly level Edroy soils
are on uplands or terraces and depressions. The deep,
loamy, nearly level to gently sloping Pharr soils are on
deltas or coastal terraces.

Most areas of this map unit are used as cropland, but
some areas are used for improved pasture and as range-
land.

The potential for cultivated crops is high. Low rainfall
is the main limitation. Cotton, grain sorghum, and flax are
the main crops.

The potential for rangeland is high. Native range
plants are mainly mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low

strength, and moderately slow permeability, the potential
for most urban uses is low.

2. Lattas

Somewhat poorly drained, very slowly permeable, clayey
soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 3 percent. It makes up
about 3 percent of the county. It is about 75 percent
Lattas soils and 25 percent minor soils.

Lattas soils have a surface layer that is firm, moder-
ately alkaline, dark gray clay about 5 inches thick. The
layer below that, to a depth of 21 inches, is very firm,
moderately alkaline, very dark gray clay. Below that, to a
depth of 29 inches, the soil is very firm, moderately
alkaline, dark gray clay that has a few slickensides. To a



depth of 53 inches, the soil is very firm, moderately
alkaline, gray clay that has a few slickensides and a few
old cracks filled with dark gray material. The underlying
material, to a depth of 70 inches, is very firm, moderately
alkaline, light brownish gray clay that has a few old
cracks filled with dark gray material.

The minor soils included in this map unit are the Clare-
ville and Opelika soils. The deep, loamy, nearly level
Clareville soils are on uplands. The deep, loamy, nearly
level Opelika soils are in slightly concave, weakly ex-
pressed drainageways and on low terraces on uplands
adjacent to the drainageways.

Most areas of this map unit are used as cropland.

The potential for cultivated crops is high. Low rainfall
is the main limitation. Cotton, grain sorghum, and flax are
the main crops.

The potential for rangeland use is medium. Native
range plants are mainly mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, and very slow permeability, the potential for
most urban uses is low.

Lacoste-Olmos

Caliche
<
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Deep to shallow, nearly level to gently
sloping, loamy soils on uplands

The soils in this group make up about 28 percent of
the county. The major soils are Pernitas, Olmos, Pettus,
Goliad, Parrita, and Lacoste soils. The surface layer of
these soils is loamy, and the underlying layers are loamy
or clayey. These soils are well drained or moderately
well drained and are moderately permeable or moderate-
ly siowly permeable.

Most areas of these soils are used as rangeland. The
native plants are trichloris, bluestem, grama, bristlegrass,
windmillgrass, witchgrass, cottontop, and switchgrass
and mesquite trees and other woody species.

The soils in this group have medium potential for
urban uses and medium or high potential for recreation
uses.

3. Pernitas-Olmos-Pettus
Well drained, moderately permeable, loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 5 percent. It makes up
about 20 percent of the county. It is about 38 percent
Pernitas soils, 13 percent Olmos soils, 7 percent Pettus
soils, and 42 percent minor soils (fig. 2).

Figure 2.—Typical pattern of soils in Pernitas-Olmos-Pettus map unit.
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Pernitas soils have a surface layer that is about 11
inches thick. The layer is friable, moderately alkaline,
dark gray sandy clay loam. Below that, to a depth of 30
inches, the soil is friable, moderately alkaline clay loam
that is grayish brown in the upper 6 inches and brown in
the lower 13 inches. To a depth of 72 inches, the soil is
friable, moderately alkaline clay loam. It is light brown
and 20 to 25 percent, by volume, soft masses and con-
cretions of calcium carbonate in the upper 6 inches and
pinkish gray and 15 to 20 percent, by volume, soft
masses of calcium carbonate in the lower 36 inches.

OImos soils have a surface layer that is about 9 inches
thick. The layer is friable, moderately alkaline, grayish
brown gravelly loam. In the upper 3 inches, it is about 3
to 5 percent concretions and fragments of calcium car-
bonate, mostly less than 5 millimeters wide, and about
20 percent caliche fragments. In the lower 6 inches, it is
about 5 to 10 percent concretions and fragments of
calcium carbonate, mostly less than 1 centimeter wide,
and about 30 percent caliche fragments. The underlying
material, in the upper 4 inches, is white and pink, strong-
ly cemented, laminar caliche that has solution channels
filled with gray and dark gray material; below that, it is
white, weakly cemented, nodular caliche that has inter-
stices filled with light brownish gray loamy material.

Pettus soils have a surface layer that is about 10
inches thick. The layer is very friable, moderately alka-
line, grayish brown sandy clay loam. The layer below
that, to a depth of 17 inches, is friable, moderately alka-
line, light brownish gray sandy clay loam. Next, to a
depth of 21 inches, the soil is white, weakly cemented,
platy and fractured caliche that has interstices, root
channels, and solution channels filled with light brownish
gray sandy clay loam material. Below that, to a depth of
65 inches, the soil is white, gravelly sandy clay loam that
is about 60 percent soft masses and nodular concretions
of calcium carbonate up to 2 centimeters wide.

The minor soils are the Danjer, Goliad, Lacoste,
Lattas, Opelika, Parrita, Pettus, Pharr, Racombes, and
Runge soils. The deep, clayey, nearly level to gently
sloping Danjer soils are on uplands. The moderately
deep, loamy, nearly level to gently sloping Goliad soils
are on uplands. The shallow, loamy, nearly level to
gently sloping Lacoste and Pettus soils are on uplands.
The deep, clayey, nearly level to gently sloping Lattas
soils are on uplands. The deep, loamy, nearly level Ope-
lika soils are in slightly concave, weakly expressed drain-
ageways and on low terraces on uplands adjacent to the
drainageways. The shallow, loamy, nearly level to gently
sloping Parrita soils are on upland ridgetops and upper
side slopes. The deep, loamy, nearly level to gently slop-
ing Pharr soils are on deltas or coastal terraces. The
deep, loamy, nearly level Racombes soils are on deltaic
or coastal terraces. The deep, loamy, nearly level to
gently sloping Runge soils are on uplands and stream
terraces.

Most areas of this map unit are used as rangeland, but
some areas are cultivated.

The potential for cultivated crops is medium. Low rain-
fall and the hazard of water erosion are the main limita-
tions. Grain sorghum is the main crop.

The potential for rangeland is medium. Native range
plants are mainly short and mid grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, cemented pan, and seepage, the potential for
most urban uses is medium.

4. Goliad-Parrita-Lacoste

Moderately well drained and well drained, moderately
slowly permeable and moderately permeable, loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 5 percent. It makes up
about 8 percent of the county. It is about 35 percent
Goliad soils, 33 percent Parrita soils, 12 percent Lacoste
soils, and 20 percent minor soils.

Goliad soils have a surface layer that is about 11
inches thick. The layer is friable, mildly alkaline, very
dark grayish brown sandy clay loam. Below that, to a
depth of 15 inches, the soil is friable, moderately alka-
line, brown sandy clay. To a depth of 28 inches, it is firm,
moderately alkaline, reddish brown clay. The underlying
material consists of white and pinkish white indurated
caliche.

Parrita soils have a surface layer that is about 5 inches
thick. The layer is friable, mildly alkaline, dark brown
sandy clay loam. The layer below that extends to a
depth of 17 inches. It is firm, moderately alkaline, dark
reddish brown sandy clay loam in the upper 4 inches
and very firm, moderately alkaline, reddish brown clay in
the lower 8 inches. The underlying material consists of
white and pinkish white, strongly cemented and laminar
caliche that has a few fine fractures.

Lacoste soils have a surface layer about 7 inches
thick. The layer is very friable, mildly alkaline, brown fine
sandy loam in the upper 2 inches and friable, moderately
alkaline, brown fine sandy loam in the lower 5 inches.
Below that, to a depth of 12 inches, the soil is friable,
moderately alkaline, reddish brown sandy clay loam. The
underlying material is white, strongly cemented caliche
that is fractured in the upper part.

The minor soils in this map unit are the Delfina,
Oimos, Papagua, Papalote, and Runge soils. The deep,
loamy, nearly level to gently sloping Delfina soils are on
uplands and old stream terraces. The shallow, loamy,
undulating Olmos soils are on uplands. The deep, sandy,
nearly level Papagua soils are on slightly concave and
weakly depressional drainage terraces. The deep, loamy,
nearly level to gently sloping Papalote soils are on
stream terraces and upland plains. The deep, loamy,
nearly level to gently sloping Runge soils are on uplands
and stream terraces.



Most areas of this map unit are used as rangeland and
improved pastures, but some areas are cultivated.

The potential for cultivated crops is medium. Low rain-
fall, the hazard of water erosion, and a cemented pan
are the main limitations. Grain sorghum is the main crop.

The potential for rangeland use is medium. Native
range plants are short, mid, and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, cemented pan, and moderate and moderately
slow permeability, the potential for most urban uses is
medium.

Deep, nearly level to gently sloping,
loamy and sandy soils on uplands

The soils in this group make up about 45 percent of
the county. The main soils are Runge, Delfina, Papalote,
Opelika, Czar, and Papagua soils.

The surface layer of these soils is sandy or loamy, and
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the underlying layers are loamy or clayey. The soils are
well drained to somewhat poorly drained and are moder-
ately permeable to very slowly permeable.

Most areas of these soils are used for cultivated crops
and |mproved pasture. Cotton, grain sorghum, and flax
are the main cultivated crops. Improved pastures consist
of coastal bermudagrass and buffelgrass.

The soils in this group have medium potential for
urban uses and medium or high potential for recreation
uses.

5. Runge-Delfina-Papalote

Well drained and moderately well drained, moderately
permeable to slowly permeable, loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 5 percent. It makes up
about 17 percent of the county. it is about 37 percent
Runge soils, 28 percent Delfina soils, 8 percent Papalote
soils, and 27 percent minor soils (fig. 3).

Runge soils have a surface layer that is about 14

inches thick. The layer is very friable, neutral, brown fine
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Figure 3.—Typical pattern of soils in Runge-Delfina-Papalote map unit.



JIM WELLS COUNTY, TEXAS

sandy loam. Below that, to a depth of 18 inches, the soil
is friable, neutral, reddish brown sandy clay loam. To a
depth of 34 inches, it is friable, mildly alkaline, yellowish
red sandy clay loam. Below that, to a depth of 55 inches,
it is friable, moderately alkaline, reddish yellow sandy
clay loam. And to a depth of 72 inches, the soil is friable,
moderately alkaline, reddish yellow sandy clay loam that
is about 5 percent, by volume, soft masses and concre-
tions of calcium carbonate.

Delfina soils have a surface layer that is about 12
inches thick. The layer is very friable, slightly acid, brown
fine sandy loam. Below that, to a depth of 16 inches, the
soil is firm, neutral, brown sandy clay loam. To a depth
of 28 inches, it is very firm, mildly alkaline, brown sandy
clay loam that is mottled in shades of red, yellow, and
gray. Below that, to a depth of 36 inches, it is firm,
moderately alkaline, light brown sandy clay loam. And to
a depth of 80 inches, the soil is firm, moderately alkaline,
reddish yellow sandy clay loam that is about 4 percent,
by volume, soft masses and concretions of calcium car-
bonate.

Papalote soils have a surface' layer that is about 16
inches thick. The layer is very friable, neutral, brown fine
sandy loam. Below that, to a depth of 20 inches, the soil
is very firm, mildly alkaline, brown sandy clay that is
mottled in shades of red and gray. To a depth of 31
inches, it is very firm, moderately alkaline, brown sandy
clay that has mottles in shades of red and brown. Below
that, to a depth of 38 inches, the soil is very firm, moder-
ately alkaline, light brown sandy clay. To a depth of 49
inches, it is firm, moderately alkaline, light brown sandy
clay loam. And to a depth of 65 inches, the soil is firm,
moderately alkaline, pink sandy clay loam that is about 2
to 4 percent, by volume, soft masses of calcium carbon-
ate.

The minor soils in the map unit are the Czar, Delmita,
Edroy, Goliad, Lacoste, Opelika, Papagua, Pharr, and
Racombes soils. The deep, loamy, nearly level to gently
sloping Czar soils are on uplands. The moderately deep,
‘loamy, gently sloping Delmita soils are on upland plains.
The deep, clayey, nearly level Edroy soils are on uplands
or terraces and in depressions. The moderately deep,
loamy, nearly level to gently sloping Goliad soils are on
uplands. The shallow, loamy, nearly level to gently slop-
ing Lacoste soils are on uplands. The deep, loamy,
nearly level Opelika soils are in slightly concave, weakly
expressed drainageways and on low terraces on uplands
adjacent to the drainageways. The deep, sandy, nearly
level Papagua soils are on slightly concave and weakly
depressional drainage terraces. The deep, loamy, nearly
level to gently sloping Pharr soils are on deltas or coast-
al terraces. The deep, loamy, nearly level Racombes
soils are on deltaic or coastal terraces.

Most areas of this map unit are used as cropland and
improved pasture.

The potential for cultivated crops is high. Grain sor-
ghum, cotton, and flax are the main crops.

The potential for rangeland is high. Native range
plants are mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, and moderate to slow permeability, the poten-
tial for most urban uses is medium.

6. Opelika-Delfina-Czar

Somewhat poorly drained to well drained, very slowly
permeable to moderately permeable, loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 3 percent. it makes up
about 16 percent of the county. It is about 50 percent
Opelika soils, 17 percent Delfina soils, 16 percent Czar
soils, and 17 percent minor soils.

Opelika soils have a surface layer that is about 4
inches thick. The layer is friable, neutral, gray fine sandy
foam. Below that, to a depth of 10 inches, the soil is
firm, mildly alkaline, dark gray sandy clay. To a depth of
19 inches, it is friable, moderately alkaline, gray sandy
clay loam that has streaks of light brownish gray materi-
al. Below that, to a depth of 60 inches, the soil is friable,
moderately alkaline, light gray sandy clay loam that has
yellowish mottles.

Delfina soils have a surface layer that is about 12
inches thick. The layer is very friable, slightly acid, brown
fine sandy loam. Below that, to a depth of 16 inches, the
soil is firm, neutral, brown sandy clay loam. To a depth
of 28 inches, it is very firm, mildly alkaline, brown sandy
clay loam that is mottled in shades of red, yellow, and
gray. Below that, to a depth of 36 inches, the soil is firm,
moderately alkaline, light brown sandy clay loam. And to
a depth of 80 inches, the soil is firm, moderately alkaline,
reddish yellow sandy clay loam that is about 4 percent,
by volume, soft masses and concretions of calcium car-
bonate.

Czar soils have a surface layer that'is about 13 inches
thick. The layer is friable, neutral, dark grayish brown fine
sandy loam. The layer below that, to a depth of 34
inches, is friable, moderately alkaline, dark brown sandy
clay loam in the upper 9 inches and firm, moderately
alkaline, brown sandy clay loam in the lower 12 inches.
Below that, to a depth of 47 inches, the soil is friable,
moderately alkaline, pale brown sandy clay loam. And to
a depth of 68 inches, the soil is friable, moderately alka-
line, very pale brown sandy clay loam.

The minor soils in the map unit are the Clareville,
Edroy, Papagua, Papalote, Racombes, and Runge soils.
The deep, loamy, nearly level Clareville soils are on level
uplands. The deep, clayey, nearly level Edroy soils are
on uplands or terraces and in depressions. The deep,
sandy, nearly level Papagua soils are on slightly concave
and weakly depressional drainage terraces. The deep,
loamy, nearly level to gently sloping Papalote soils are
on stream terraces and upland plains. The deep, loamy,
nearly level Racombes soils are on deltaic or coastal
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terraces. The deep, loamy, nearly level to gently sloping
Runge soils are on uplands and stream terraces.

Most areas of this map unit are used as cropland and
improved pasture.

The potential for cultivated crops is medium. Low rain-
fall and the hazard of water erosion are the main limita-
tions. Grain sorghum, cotton, and flax are the main
crops.

The potential for rangeland is high. Native range
plants are mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, wetness,
and very slow to moderate permeability, the potential for
most urban uses is medium.

7. Delfina-Papagua-Papalote

Moderately well drained and somewhat poorly drained,
moderately slowly permeable to slowly permeable, sandy
and loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 3 percent. It makes up
about 9 percent of the county. It is about 33 percent
Delfina soils, 31 percent Papagua soils, 18 percent Pa-
palote soils, and 18 percent minor soils.

Delfina soils have a surface layer that is about 12
inches thick. The layer is very friable, slightly acid, brown
fine sandy loam. Below that layer, to a depth of 16
inches, the soil is firm, neutral, brown sandy clay loam.
Below that, to a depth of 28 inches, it is very firm, mildly
alkaline, brown sandy clay loam that is mottled in shades
of red, yellow, and gray. To a depth of 36 inches, it is
firm, moderately alkaline, light brown sandy clay loam.
And to a depth of 80 inches, the soil is firm, moderately
alkaline, reddish yellow sandy clay loam that is about 4
percent, by volume, soft masses and concretions of cal-
cium carbonate.

Papagua soils have a surface layer that is about 16
inches thick. The layer is very friable, neutral, light
brownish gray loamy fine sand. Below that layer, to a
depth of 30 inches, the soil is firm, neutral, light brownish
gray sandy clay that is mottled in shades of yellow and
brown. To a depth of 46 inches, it is firm, neutral, light
brownish gray sandy clay loam that has brown and gray
mottles. Below that, to a depth of 57 inches, it is firm,
moderately alkaline, light brownish gray sandy clay foam.
And to a depth of 65 inches, the soil is firm, moderately
alkaline, very pale brown sandy clay loam.

Papalote soils have a surface layer that is about 16
inches thick. The layer is very friable, neutral, brown fine
sandy loam. Below that, to a depth of 20 inches, the soil
is very firm, mildly alkaline, brown sandy clay that is
mottled in shades of red and gray. The layer below that,
to a depth of 31 inches, is very firm, moderately alkaline,
brown sandy clay that has mottles in shades of red and
brown. To a depth of 38 inches, the soil is very firm,
moderately alkaline, light brown sandy clay. To a depth
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of 49 inches, it is firm, moderately alkaline, light brown
sandy clay loam. And to a depth of 65 inches, the sail is
firm, moderately alkaline, pink sandy clay loam that is
about 2 to 4 percent, by volume, soft masses of calcium
carbonate.

The minor soils included in this map unit are the Comi-
tas, Czar, Edroy, Leming, and Opelika soils. The deep,
sandy, nearly level to gently sloping Comitas soils are on
uplands and terraces. The deep, loamy, nearly level to
gently sloping Czar soils are on uplands. The deep,
clayey, nearly level Edroy soils are on uplands or ter-
races and in depressions. The deep, sandy, nearly level
to gently sloping Leming soils are on uplands. The deep,
loamy, nearly level Opelika soils are in slightly concave,
weakly expressed drainageways and on nearly level low
terraces on uplands adjacent to the drainageways.

Most areas of this map unit are used as cropland and
improved pasture.

The potential for cultivated crops is medium. Low rain-
fall and the hazard of water erosion are the main limita-
tions. Grain sorghum, cotton, and flax are the main
crops.

The potential for rangeland is medium. Native range
plants are mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, and moderately slow to slow permeability, the
potential for most urban uses is medium.

8. Papalote-Czar

Moderately well drained and well drained, slowly perme-
able and moderately permeable, sandy and loamy soils

This map unit consists of nearly level to gently sloping
soils that have slopes of 0 to 3 percent. It makes up
about 3 percent of the county. It is about 42 percent
Papalote soils, 35 percent Czar soils, and 23 percent
minor soils.

Papalote soils have a surface layer that is about 16
inches thick. The layer is very friable, neutral, brown fine
sandy loam. Below that, to a depth of 20 inches, the soil
is very firm, mildly alkaline, brown sandy clay that is
mottled in shades of red and gray. The layer below that,
to a depth of 31 inches, is very firm, moderately alkaline,
brown sandy clay that has mottles in shades of red and
brown. To a depth of 38 inches, the soil is very firm,
moderately alkaline, light brown sandy clay. Below that,
to a depth of 49 inches, it is firm, moderately alkaline,
light brown sandy clay loam. And to a depth of 65
inches, the scil is firm, moderately alkaline, pink sandy
clay loam that is about 2 to 4 percent, by volume, soft
masses of calcium carbonate.

Czar soils have a surface layer about 13 inches thick.
The layer is friable, neutral, dark grayish brown fine
sandy loam. The layer below that, to a depth of 34
inches, is friable, moderately alkaline, dark brown sandy
clay loam in the upper 9 inches and firm, moderately
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alkaline, brown sandy clay loam in the lower 12 inches.
Below that, to a depth of 47 inches, the soil is friable,
moderately alkaline, pale brown sandy clay loam. And to
a depth of 68 inches, the soil is friable, moderately alka-
line, very pale brown sandy clay loam.

The minor soils included in the map unit are the Clare-
ville, Comitas, Lattas, Leming, Opelika, and Pharr soils.
The deep, loamy, nearly level Clareville soils are on
uplands. The deep, sandy, nearly level to gently sloping
Comitas soils are on uplands and terraces. The deep,
clayey, nearly level to gently sloping Lattas soils are on
marine terraces. The deep, sandy, nearly level to gently
sloping Leming soils are on uplands. The deep, loamy,
nearly level Opelika soils are in slightly concave, weakly
expressed drainageways and on low terraces on uplands
adjacent to the drainageways. The deep, loamy, nearly
level to gently sloping Pharr soils are on deltas or coast-
al terraces.

Most areas of this map unit are used as cropland and
improved pasture.

The potential for cultivated crops is medium. Low rain-
fall and the hazard of water erosion are the main limita-
tions. Grain sorghum, cotton, and flax are the main
crops.

The potential for rangeland is medium. Native plants
are mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, and slow and moderate permeability, the poten-
tial for most urban uses is medium.

Deep, nearly level, clayey and loamy soils
on bottom lands

The soils in this group make up about 1 percent of the
county. The major soils are Aransas and Sinton soils.
The surface layer of these soils is loamy or clayey, and
the underlying layers also are loamy or clayey. These
soils are well drained or poorly drained and are moder-
ately permeable or very slowly permeable.

Most areas of these soils are used for improved pas-
ture of coastal bermudagrass or as rangeland. Flooding
limits the use of the soils for cultivated crops. The native
plants are wildrye, bluestem, switchgrass, trichloris, vine-
mesquite, buffalograss, and grama and hackberry, elm,
willow, and pecan.

The soils in this group have low potential for urban
and recreation uses.

9. Aransas-Sinton

Poorly drained and well drained, very slowly permeable
and moderately permeable, clayey and loamy soils

This map unit consists of nearly level soils that have
slopes of 0 to 1 percent. It makes up about 1 percent of
the county. It is about 57 percent Aransas soils, 35
percent Sinton soils, and 8 percent minor soils.

11

Aransas soils have a surface layer that is about 40
inches thick. The layer is very firm, moderately alkaline,
dark gray clay. Below that, to a depth of 65 inches, the
soil is very firm, moderately alkaline, gray clay that has a
few old cracks filled with dark gray material in the upper
part.

Sinton soils have a surface layer that is about 34
inches thick. The layer is friable, moderately alkaline
sandy clay loam that is very dark gray in the upper 10
inches and dark gray in the lower 24 inches. Below that,
to a depth of 65 inches, the soil is friable, moderately
alkaline, stratified sandy clay loam that is light brownish
gray in the upper 16 inches and light gray in the lower 15
inches.

The minor soils in the map unit are the Odem soils.
These are deep, loamy soils. They are nearly level to
gently sloping soils on natural levees on bottom lands
between the main stream channels and backwater areas
that are adjacent to the uplands.

Most areas of this map unit are used as rangeland and
improved pasture because flooding is a hazard to crops.

The potential for rangeland is high. Native plants are
mid and tall grasses.

Because of shrinking and swelling with changes in
moisture content, corrosivity to uncoated steel, low
strength, and a flooding hazard, the potential for most
urban uses is low.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying substratum, all the
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soils of a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soif
phase commonly indicates a feature that affects use or
management. For example, Runge fine sandy loam, 1 to
3 percent slopes, is one of 5 phases within the Runge
series. _

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil associations.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. Olmos asso-
ciation, undulating, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Pits is
an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map
unit are given in table 5. Information on properties, limita-
tions, capabilities, and potentials for many soil uses is
given for each kind of soil in other tables. (See “Sum-
mary of tables.”) Many of the terms used in describing
soils are defined in the Glossary.

Soil descriptions

i—Aransas clay. This is a deep, nearly level soil on
flood plains. The surface is plane to slightly concave.
Slope ranges from 0 to 1 percent. Areas are irregular to
oblong in shape and are interconnected into a few large
areas that are several hundred acres in size.

This soil has a surface layer that is about 42 inches
thick. The layer is very firm, moderately alkaline, dark
gray clay that has a few short slickensides in the lower
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part. Below that, to a depth of 65 inches, the soil is very
firm, moderately alkaline, gray clay.

This soil is poorly drained. Runoff is very slow. Flood
prevention measures and water storage structures help
protect the soil from frequent flooding, but the soil is
occasionally flooded following unusually heavy rainfall.
When this soil is dry, cracks up to 1 inch wide form on
the surface. Water enters the soil rapidly when the sur-
face is cracked and very slowly when the surface is wet
and the cracks are sealed. Permeability is very slow, and
the available water capacity is medium. The root zone is
deep, but clay can impede the movement of air, water,
and roots. The hazard of water erosion is slight.

Included in mapping are small areas of Sinton and
Lattas soils. Also included are areas of Aransas soils
that have a loamy or sandy overwash from adjacent
upland soils. These inclusions make up less than 15
percent of any one mapped area.

This soil is used mostly as rangeland. A few acres are
in improved pasture of coastal bermudagrass.

The potential for grain sorghum and cotton is high.
Cropping systems should be adapted for water manage-
ment and maintenance of soil productivity and tilth. High
residue producing crops are needed, and crop residue
should be left on the soil surface. Grassed waterways,
diversion terraces, and drainage ditches help to remove
excess water.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for urban uses is low. Shrinking and
swelling of the soil with changes in moisture content, low
strength, corrosivity to uncoated steel, and flooding are
the most limiting features. The potential for recreation
uses is low. Flooding, wetness, and the clayey surface
limit the use of this soil.

Capability subclass Hiw; Clayey Bottomland range site.

2—Aransas clay, frequently flooded. This is a deep,
nearly level soil on flood plains. The surface is plane to
slightly concave. The slope ranges from 0 to 1 percent.
Areas of this soil are irregular to oblong in shape and
range from 30 to 500 acres in size. They are flooded
about twice each year for 2 to 7 days.

This soil has a surface layer that is about 40 inches
thick. The layer is very firm, moderately alkaline, dark
gray clay. Below that, to a depth of 65 inches, the soil is
very firm, moderately alkaline, gray clay that has a few
old cracks filled with dark gray material in the upper part.

This soil is poorly drained, and runoff is very slow.
Flooding occurs mainly in the fall and spring. When this
soil is dry, cracks up to 1 inch wide form on the surface.
Water enters the soil rapidly when the surface is cracked
and very slowly when it is wet and the cracks are sealed.
Permeability is very slow, and the available water capac-
ity is medium. The root zone is deep, but clay can
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impede the movement of air, water, and roots. The
hazard of water erosion is slight.

Included in mapping are small areas of Sinton and
Lattas soils and areas of Aransas soils that have a
sandy overwash from soils of the adjacent uplands.
Some areas have been partly covered with clayey and
loamy spoil material. These inclusions make up less than
15 percent of any one mapped area.

Most of this soil is used as rangeland. Some areas in
the extensively cultivated part of the county are idle. A
few areas are in improved pasture.

The potential of this soil for use as cropland is low
because of the flood hazard. The potential for native
range plants is high. In favorable years, this soil pro-
duces good vields of mid and tall grasses. The potential
for wildlife habitat is medium.

The potential of this soil for urban uses is low. Shrink-
ing and swelling of the soil with changes in moisture
content, low strength, corrosivity to uncoated steel, and
the flooding hazard are the most limiting features. The
potential for recreation uses is low. The flooding hazard,
wetness, and the clayey surface are the limitations.

Capability subclass Vw; Clayey Bottomland range site.

3—Clareville loam, 0 to 1 percent slopes. This is a
deep, nearly level soil on uplands. The surface is plane
to slightly concave. Areas of this soil are irregular to
oblong in shape and range from 10 to 350 acres in size.

The surface layer is about 11 inches thick. It is friable,
neutral, dark gray loam in the upper 5 inches and friable,
neutral, very dark gray clay loam in the lower 6 inches.
Below that, to a depth of 25 inches, the soil is firm,
mildly alkaline, very dark gray and dark grayish brown
clay loam. To a depth of 38 inches, the soil is very firm,
moderately alkaline, brown and grayish brown clay loam.
Below that, to a depth of 46 inches, the soil is firm,
moderately alkaline, grayish brown clay loam that is
about 20 percent, by volume, soft masses and concre-
tions of calcium carbonate. And to a depth of 64 inches,
the soil is friable, moderately alkaline, very pale brown
loam.

This soil is well drained. Runoff is slow. Permeability is
moderately slow, and the available water capacity is
high. The root zone is deep. The hazard of water erosion
is slight.

Included in mapping are small areas of Opelika,
Lattas, Racombes, and Czar soils. Also included are a
few areas of a soil that is similar to this Clareville soil
except that it has a dark surface layer less than 20
inches thick and may be calcareous within 10 inches of
the surface. Also included are areas of Clareville soils
that have slopes of more than 1 percent. Some pedons
have a sandy clay loam surface layer. Also included in
this map unit is an area of about 200 acres in downtown
Alice that is 60 to 85 percent urban structures. Inclusions
make up less than 15 percent of any one mapped area.
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Most areas of this soil are farmed to cotton and grain
sorghum. A few areas are used as rangeland.

The potential for cotton and grain sorghum is high.
Cropping systems should be adapted to conserve mois-
ture and maintain or improve soil productivity and tilth.
Unless managed properly, the surface layer of this soil
tends to become pulverized and crusty when cultivated.
Crop residue returned to the surface helps prevent crust-
ing. Contour farming helps to conserve moisture.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, low strength, and corrosivity to uncoated steel
are the most limiting features. The potential for recrea-
tion uses is medium.

Capability subclass lic; Clay Loam range site.

4—Comitas loamy fine sand, 0 to 3 percent slopes.
This deep, nearly level to gently sloping soil is on up-
lands. The surface is plane to slightly convex. Areas of
this soil are oval to irregular in shape and range from 12
to 250 acres in size.

This soil has a surface layer that is about 32 inches
thick. The layer is very friable, slightly acid, grayish
brown loamy fine sand in the upper 7 inches and very
friable, neutral, dark grayish brown loamy fine sand in
the lower 25 inches. Below that, to a depth of 55 inches,
the soil is very friable, mildly alkaline, brown fine sandy
loam. To a depth of 62 inches, the soil is very friable,
moderately alkaline, pale brown fine sandy loam. And to
a depth of 75 inches, the soil is very friable, moderately
alkaline, very pale brown fine sandy loam.

This soil is well drained. Runoff is very slow. Perme-
ability is moderately rapid, and the available water ca-
pacity is medium. The root zone is deep. The hazard of
water erosion is slight.

Included in mapping are small areas of Leming, Sarita,
Papalote, and Czar soils and areas of Comitas soils that
have slopes of more than 3 percent. In many of these
areas the soils have a surface layer that is less than 20
inches thick, and it may be moderately gullied. Also in-
cluded are some areas of a soil that is similar to this
Comitas soil except that the layer immediately below the
surface layer is yellowish brown or light yellowish brown.
Inclusions make up less than 15 percent of any one
mapped area.

Most areas of this soil are used for improved pasture
of coastal bermudagrass. A few level areas are cropland.
Peanuts and watermelons are the main crops.

The potential for grain sorghum, peanuts, and water-
melons is medium. A cropping system should be used
that helps control erosion and maintain or improve soil
productivity and tilth. Crops that produce large quantities
of residue should be used. Crop residue should be re-
turned to the surface. Stripcropping is needed to control



14

wind erosion. Grassed waterways help to reduce ero-
sion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Seep-
age, low strength, and the hazard of cutbanks caving are
the main limitations. The potential for recreation uses is
medium.

Capability subclass Ills; Loamy Sand range site.

5—Czar fine sandy loam, 0 to 1 percent slopes.
This is a deep, nearly level soil on uplands. The surface
is plane to slightly convex. Areas of this soil are irregular
to oval in shape and range from 20 to 200 acres in size.

This soil has a surface layer that is about 14 inches
thick. The layer is friable, dark gray fine sandy loam. It is
neutral in the upper 5 inches and moderately alkaline in
the lower 9 inches. Below that, to a depth of 32 inches,
the soil is firm, moderately alkaline sandy clay loam. It is
dark grayish brown in the upper 10 inches and brown in
the lower 8 inches. To a depth of 40 inches, the soil is
firm, moderately alkaline, light brownish gray sandy clay
loam. And to a depth of 60 inches, the soil is firm,
moderately alkaline, white sandy clay loam.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is medium.
The root zone is deep. The hazard of water erosion is
slight.

Included in mapping are small areas of Racombes,
Runge, Pharr, and Opelika soils and areas of Czar soils
that have slopes of more than 1 percent. Inclusions
make up less than 15 percent of any one mapped area.

This soil is used as cropland, pastureland, and range-
land. Cotton and grain sorghum are the main crops.

The potential for cotton is high. The potential for grain
sorghum is medium. A cropping system should be used
that helps conserve moisture and maintain or improve
soil productivity and tilth. Crop residue should be re-
turned to the surface. Contour farming is helpful in con-
serving moisture.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban and recreation uses is
high.

Capability subclass lic; Sandy Loam range site.

6—Czar fine sandy loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is slightly convex. Areas of this soil are irregular to
oval in shape and range from 10 to 150 acres in size.

This soil has a surface layer that is about 13 inches
thick. The layer is friable, neutral, dark grayish brown fine
sandy loam. Below that, to a depth of 34 inches, the soil
is friable, moderately alkaline, dark brown sandy clay
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loam in the upper 9 inches and firm, moderately alkaline,
brown sandy clay loam in the lower 12 inches. To a
depth of 47 inches, the soil is friable, moderately alka-
line, pale brown sandy clay loam. And to a depth of 68
inches, the soil is friable, moderately alkaline, very pale
brown sandy clay loam.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is
medium. The root zone is deep. The hazard of water
erosion is moderate.

Included in mapping are small areas of Runge, Delfina,
and Pharr soils and some areas of a soil that is similar to
this Czar soil except that it has a dark surface layer less
than 20 inches thick. Some areas have a sandy clay
loam surface layer. Inclusions make up less than 15
percent of any one mapped area.

This soil is used as cropland and rangeland. Cotton
and grain sorghum are the main crops.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps control
erosion, conserve moisture, and improve or maintain soil
productivity. Crop residue should be returned to the sur-
face. Terraces and contour farming help control water
erosion and conserve moisture. Grassed waterways and
diversion terraces help to reduce erosion.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban and recreation uses is
high.

Capability subclass lle; Sandy Loam range site.

7—Danjer clay, 0 to 1 percent slopes. This is a
deep, nearly level soil on uplands. The surface is weakly
concave to weakly convex. Areas of this soil are irregular
to oblong in shape and range from 30 to 300 acres in
size.

This soil has a surface layer of moderately alkaline,
dark gray clay that is about 20 inches thick. The layer is
friable in the upper 6 inches and very firm in the lower
14 inches. Below that, to a depth of 43 inches, the soil is
very firm, moderately alkaline, grayish brown clay that
has a few vertical seams of dark gray material in old
closed cracks. To a depth of 65 inches, the soil is very
firm, moderately alkaline, pink clay that is mottled in
shades of red and yellow.

This soil is moderately well drained. Surface runoff is
slow. Permeability is very slow, and the available water
capacity is high. The root zone is deep, but clay tends to
impede the movement of air, water, and roots. The
hazard of water erosion is slight.

Included in mapping are small areas of Lattas and
Pernitas soils and areas of Danjer soils that have a
surface layer of sandy clay loam and clay loam. Also
included are areas of Danjer soils that have slopes of
more than 1 percent. Inclusions make up less than 15
percent of any one mapped area.
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This soil is used mostly as cropland. Cotton, grain
sorghum, and flax are the main crops. A few areas are in
improved pasture of coastal bermudagrass.

The potential for cotton, grain sorghum, and flax is
high. A cropping system should be used that helps con-
serve moisture and maintain or improve soil productivity
and tilth. Crops that produce much residue are needed,
and the crop residue should be returned to the surface.
Farming on the contour helps to conserve moisture.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tali grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is low. Shrinking
and swelling of the soil with changes in moisture con-
tent, low strength, the hazard of cutbanks caving, and
very slow permeability are the main limitations. The po-
tential for recreation uses is low because of the clayey
surface texture and the very slow permeability.

Capability subclass lls; Blackland range site.

8—Danjer clay, 1 to 3 percent slopes. This is a
deep, gently sloping soil on uplands. The surface is
weakly concave to weakly convex. Areas of this soil are
oblong in shape and range from 20 to 500 acres in size.

This soil has a surface layer of moderately alkaline,
dark gray clay that is about 26 inches thick. The layer is
firm in the upper 8 inches and very firm in the lower 18
inches. Below that, to a depth of 46 inches, the soil is
very firm, moderately alkaline, grayish brown clay that
has a few vertical seams of dark gray material in old
closed cracks. To a depth of 72 inches, the soil is very
firm, moderately alkaline, very pale brown clay that is
mottled in shades of red and gray.

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow, and the available
water capacity is high. The root zone is deep, but the
clay content tends to impede the movement of air,
water, and roots. The hazard of water erosion is moder-
ate.

Included in mapping are small areas of Lattas and
Pernitas soils and areas of Danjer soils that have a
sandy clay loam surface layer. Also included are areas of
Danjer soils that have slopes of up to 5 percent. Inclu-
sions make up less than 15 percent of any one mapped
area.

Most areas of this soil are used as cropland and im-
proved pasture of coastal bermudagrass. Grain sorghum,
cotton, and flax are the main crops. A few areas are
used as rangeland.

The potential for cotton, grain sorghum, and flax is
medium. A cropping system should be used that helps
control erosion and maintain or improve soil productivity
and tilth. High residue crops and soil improving crops
should be used. Crop residue returned to the surface
helps reduce runoff. Terracing and contour farming,
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grassed waterways, and diversion terraces help to con-
trol erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is low. Shrinking
and swelling of the soil with changes in moisture con-
tent, low strength, the hazard of cutbanks caving, and
the very slow permeability are the main limitations. The
potential for recreation uses is low because of the clayey
surface layer and the very slow permeability.

Capability subclass llle; Blackland range site.

9—Delfina loamy fine sand, 0 to 2 percent slopes.
This is a deep, nearly level to gently sloping soil on
uplands. The surface is plane to convex. Areas of this
soil are oval in shape and range from 20 to several
hundred acres in size.

This soil has a surface layer that is about 11 inches
thick. The layer is very friable, slightly acid, brown loamy
fine sand. Below that, to a depth of 30 inches, the soil is
firm, brown sandy clay loam that has brown mottles. It is
neutral in the upper 7 inches and moderately alkaline in
the lower 12 inches. To a depth of 80 inches, the soil is
friable, moderately alkaline, very pale brown sandy clay
loam that is faintly mottled in shades of yellow in the
upper 29 inches. It has black concretions and concre-
tions of calcium carbonate in the lower 21 inches.

This soil is moderately well drained. Runoff is medium.
Permeability is moderately slow, and the available water
capacity is medium. The root zone is deep, but the
blocky structure of the subsoil tends to impede the
movement of air, water, and roots. The hazard of water
erosion is slight.

Included in mapping are small areas of Comitas,
Edroy, Leming, Opelika, Papagua, and Papalote soils.
Also included are areas of a soil that is similar to this
Delfina soil except that it has a surface layer less than
10 inches thick and secondary carbonates at a depth as
shallow as 26 inches. Inclusions make up less than 15
percent of any one mapped area.

This soil is mostly used as cropland and improved
pasture of coastal bermudagrass and buffelgrass. Grain
sorghum, forage sorghums, and watermelons are the
main crops.

The potential for grain sorghum, forage sorghums, and
watermelons is medium. Cropping systems should be
adapted to control erosion and maintain or improve soil
productivity and tilth. High residue crops and cover crops
are needed. Crop residue returned to the surface and
stripcropping are needed to control wind erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.
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The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, low strength, seepage, and
moderately slow permeability are the most limiting fea-
tures. The potential for recreation uses is medium.

Capability subclass llle; Loamy Sand range site.

10—Delfina fine sandy loam, 0 to 1 percent slopes.
This is a deep, nearly level soil on uplands. The surface
is slightly convex. Areas of this soil are irregular to oval
in shape and range from 15 to several hundred acres in
size.

This soil has a surface layer that is about 12 inches
thick. The layer is very friable, slightly acid, brown fine
sandy loam. Below that, to a depth of 16 inches, the soil
is firm, neutral, brown sandy clay loam. To a depth of 28
inches, it is very firm, mildly alkaline, brown sandy clay
loam that is mottled in shades of red, yellow, and gray.
Below that, to a depth of 36 inches, the soil is firm,
moderately alkaline, light brown sandy clay loam. And to
a depth of 80 inches, the soil is firm, moderately alkaline,
reddish yellow sandy clay loam that is about 4 percent,
by volume, soft masses and concretions of calcium car-
bonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and the available water capacity
is medium. The root zone is deep, but the blocky struc-
ture of the subsoil tends to impede the movement of air,
water, and roots. The hazard of water erosion is slight.

Included in mapping are small areas of Opelika, Papa-
gua, Papalote, and Runge soils. Also included are areas
of a soil that is similar to Delfina soils except that it has
secondary carbonates at a depth as shallow as 26
inches. These inclusions make up less than 15 percent
of any one mapped area.

This soil is used mostly as cropland and improved
pasture of coastal bermudagrass and buffelgrass. Grain
sorghum, forage sorghums, and watermelons are the
main crops.

The potential for grain sorghum, forage sorghums, and
watermelons is high. Cropping systems should be adapt-
ed to control erosion and maintain or improve soil pro-
ductivity and tilth. Crop residue should be returned to the
surface. Contour farming helps conserve moisture.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, low strength, and moderate-
ly slow permeability are the limitations. The potential for
recreation uses is high.

Capability subclass llle; Tight Sandy Loam range site.

11—Delfina fine sandy loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
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face is convex. Areas of this soil are irregular to oval in
shape and range from 10 to 200 acres in size.

This soil has a surface layer that is about 12 inches
thick. The layer is very friable, neutral, brown fine sandy
loam. Below that, to a depth of 15 inches, the soil is
friable, neutral, brown sandy clay loam that has gray
mottles. To a depth of 28 inches, the soil is firm, mildly
alkaline, brown sandy clay loam that is mottled in shades
of gray and brown. The layer below that, to a depth of
50 inches, is firm, moderately alkaline, pink sandy clay
loam that is mottled in shades of gray and brown; in the
lower 14 inches, it is about 5 percent, by volume, soft
masses of calcium carbonate. And to a depth of 72
inches, the soil is firm, moderately alkaline, reddish
yellow sandy clay loam.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and the available water capacity
is medium. The root zone is deep, but the blocky struc-
ture of the subsoil can impede the movement of air,
water, and roots. The hazard of water erosion is moder-
ate.

Included in mapping are small areas of Opelika, Papa-
lote, and Runge soils. Also included are areas of a soil
that is similar to Delfina soils except that it has second-
ary carbonates at a depth as shallow as 26 inches.
These inclusions make up less than 15 percent of any
one mapped area.

This soil is used mostly as cropland and improved
pasture of buffelgrass. Watermelons, cotton, grain sor-
ghum, and forage sorghums are the main crops.

The potential for watermelons, cotton, grain sorghum,
and forage sorghums is medium. Cropping systems
should be adapted to control erosion, conserve moisture,
and maintain or improve soil productivity and tilth. Crops
that are close spaced and produce much residue are
needed. Residue should be left on the surface. Contour
farming and terracing help conserve moisture and con-
trol water erosion. Grassed waterways and diversion ter-
races also help to control erosion.

The potential for native range plants is medium. in
favorable years, this soil produces moderate vyields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, low strength, and moderate-
ly slow permeability are the limitations. The potential for
recreation uses is high.

Capability subclass llle; Tight Sandy Loam range site.

12—Delmita fine sandy loam, 1 to 3 percent
slopes. This is a moderately deep, gently sloping soil on
uplands. The surface is slightly convex. Areas of this soil
are irregular to oval in shape and range from 10 to 100
acres in size.

This soil has a surface layer that is about 10 inches
thick. The layer is very friable, neutral, brown fine sandy
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loam. Below that, to a depth of 30 inches, the soil is
friable, neutral, reddish brown sandy clay loam. The un-
derlying material consists of white caliche that is strongly
cemented in the upper part.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is low.
The root zone is moderately deep. The hazard of erosion
is moderate.

Included in mapping are small areas of Goliad, La-
coste, Papalote, and Runge soils and areas of Delmita
soils that have slope of less than 1 percent. Also includ-
ed are a few areas of a soil that is similar to Delmita
soils except that it is more than 40 inches deep. These
inclusions make up less than 15 percent of any one
mapped area.

This soil is used mostly as cropland and rangeland.
Cotton and grain sorghum are the main crops.

The potential for cotton and grain sorghum is low
because of the low available water capacity. A cropping
system should be used that helps control erosion and
maintain or improve soil productivity and tilth. Crop resi-
due should be returned to the surface. Terraces and
contour farming help prevent erosion and conserve
moisture. Grassed waterways help to reduce erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is low. Corrosivity to
steel and depth to a cemented pan are the limitations.
The potential for recreation uses is high.

Capability subclass IVe; Sandy Loam range site.

13—Edroy clay. This is a deep, nearly level soil on
uplands. The surface is plane to slightly concave. Slopes
range from O to 1 percent. Areas of this soil are oval to
irregular in shape and range from 10 to 250 acres in
size.

This soil has a surface layer that is about 18 inches
thick. The layer is friable, slightly acid, dark gray clay in
the upper 8 inches and friable, neutral, dark gray clay
with a few slickensides in the lower 10 inches. Below
that, to a depth of 28 inches, the soil is very firm, moder-
ately alkaline, gray clay loam that has a few dark gray
vertical streaks. To a depth of 42 inches, it is firm,
moderately alkaline, light gray clay loam. Below that, to a
depth of 53 inches, the soil is firm, moderately alkaline,
light gray sandy clay loam that has a few black concre-
tions and a few concretions of calcium carbonate. And to
a depth of 72 inches, the soil is very friable, moderately
alkaline, white loamy fine sand.

This soil is poorly drained. Runoff is very slow. Perme-
ability is very slow, and the available water capacity is
medium. The root zone is deep, but the clay content can
impede the movement of air, water, and roots. The
hazard of water erosion is slight.
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Included in mapping are small areas of Lattas and
Opelika soils. Also included are some areas of a soil that
is similar to Edroy soils except that it is not so deep.
These inclusions make up less than 10 percent of any
one mapped area.

This soil is used mostly as cropland. Cotton and grain
sorghum are the main crops.

The potential for cotton and grain sorghum is medium.
Soil wetness is the main problem. In most years, simple
drainage practices can increase yields and expedite til-
lage operations. In years of above-normal rainfall, plant-
ing and tillage may be delayed. A cropping system
should be adapted for water management and to main-
tain soil productivity and tilth. Crop residue returned to
the surface reduces surface crusting and improves seed
germination. Diversion terraces, field and lateral drainage
ditches, and grassed waterways are needed for water
management.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is low. Shrinking
and swelling of the soil with changes in moisture con-
tent, corrosivity to steel, very slow permeability, wetness,
and flooding are the limitations. The potential for recrea-
tion uses is low. Wetness, flooding, and the clayey sur-
face texture are the limitations.

Capability subclass lllw; Claypan Prairie range site.

14—Edroy clay, depressional. This is a deep, nearly
level soil on uplands. The surface is concave and
depressional. Slopes range from 0 to 1 percent. Areas of
this soil are oval to oblong in shape and range from 3 to
80 acres in size.

This soil has a surface layer that is about 22 inches
thick. The layer is very firm, slightly acid, dark gray clay.
Below this, to a depth of 42 inches, the soil is very firm,
gray clay loam. It is neutral in the upper 8 inches and
moderately alkaline in the lower 12 inches. To a depth of
50 inches, it is firm, moderately alkaline, light gray and
light brownish gray sandy clay loam that has a few con-
cretions and soft masses of calcium carbonate. And to a
depth of 72 inches, the soil is friable, moderately alka-
line, pinkish gray sandy clay loam.

This soil is poorly drained, and runoff is ponded. The
soil is saturated with water or has water covering the
surface for several days in most years; it is usually dry in
the summer. Permeability is very slow, and the available
water capacity is medium. The root zone is deep, but the
clay content can impede the movement of air, water, and
roots. The hazard of water erosion is slight.

Included in mapping are small areas of Lattas, Ope-
lika, and Papagua soils. Also included are some areas of
a soil that is similar to Edroy soils except that it has a
darker surface layer. These inclusions make up less than
10 percent of any one mapped area.
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This soil is used mostly as rangeland. It cannot be used
economically as cropland.

The potential for crops is low. Areas of this soil are
generally small and difficuit to drain.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is low.

The potential for most urban uses is low. Shrinking
and swelling of this soil with changes in moisture con-
tent, corrosivity to steel, very slow permeability, wetness,
flooding, and low strength are the limitations. The poten-
tial for recreation uses is low because of wetness, flood-
ing, and the clayey surface texture.

Capability subclass Vw; Lakebed range site.

15—Goliad fine sandy loam, 0 to 1 percent slopes.
This is a moderately deep, nearly level soil on uplands.
The surface is slightly convex. Areas of this soil are
irregular to oval in shape and range from 10 to 70 acres
in size.

This soil has a surface layer that is about 12 inches
thick. The layer is friable, mildly alkaline, dark brown fine
sandy loam. Below that, to a depth of 18 inches, the soil
is friable, moderately alkaline, reddish brown sandy clay
loam. To a depth of 38 inches, it is firm, moderately
alkaline, yellowish red sandy clay. The underlying materi-
al consists of white, fractured, indurated caliche that has
interstices filled with loamy material.

This soil is moderately well drained. Runoff is medium.
Permeability is moderately slow, and the available water
capacity is low. The root zone is moderately deep. The
hazard of water erosion is slight.

Included in mapping are small areas of Delmita, La-
coste, Parrita, and Runge soils. Also included are small
areas of a soil similar to this Goliad soil except that the
surface layer is lighter in color. These inclusions make
up less than 15 percent of any one mapped area.

This soil is used mostly as rangeland.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps conserve
moisture and maintain or improve soil productivity and
tilth. Crop residue should be returned to the surface.
Contour farming helps conserve moisture. Grassed wa-
terways and diversion terraces help to control runoff.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban uses is medium. Shrink-
ing and swelling of this soil with changes in moisture
content, corrosivity to steel, modérately slow permeabil-
ity, low strength, and a cemented pan are the limitations.
The potential for recreation uses is high.

Capability subclass lls; Sandy Loam range site.

16—Goliad fine sandy loam, 1 to 3 percent slopes.
This is a moderately deep, gently sloping soil on up-
lands. The surface is slightly convex. Areas of this soil
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are irregular in shape and range from 20 to 300 acres in
size.

This soil has a surface layer that is about 9 inches
thick. The layer is friable, neutral, dark grayish brown fine
sandy loam. Below that, to a depth of 14 inches, the soil
is friable, mildly alkaline, dark brown sandy clay loam. To
a depth of 29 inches, it is firm, moderately alkaline sandy
clay. It is brown in the upper 12 inches and strong brown
in the lower 3 inches. The underlying material consists of
white indurated caliche.

This soil is moderately well drained. Runoff is medium.
Permeability is moderately slow, and the available water
capacity is low. The root zone is moderately deep. The
hazard of water erosion is moderate.

Included in mapping are small areas of Delmita, La-
coste, Parrita, and Runge soils and areas of Goliad soils
that have slope of more than 3 percent. These inclusions
make up less than 15 percent of any one mapped area.

This soil is used mostly as rangeland. A few areas of
this soil are used as improved pasture of buffelgrass.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps control
erosion and maintain or improve soil productivity and
tilth. Crop residue should be returned to the surface.
Terraces and contour farming are needed to control ero-
sion and conserve moisture. Grassed waterways and
diversion terraces help to reduce erosion.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, moderately slow permeabil-
ity, low strength, and a cemented pan are the limitations.
The potential for recreation uses is high.

Capability subclass llle; Sandy Loam range site.

17—Goliad sandy clay loam, 0 to 1 percent slopes.
This is a moderately deep, nearly level soil on uplands.
The surface is slightly convex. Areas of this soil are
irregular to oval in shape and range from 30 to 500
acres in size.

This soil has a surface layer that is about 11 inches
thick. The layer is friable, mildly alkaline, very dark gray-
ish brown sandy clay loam. Below that, to a depth of 15
inches, the soil is friable, moderately alkaline, brown
sandy clay. To a depth of 28 inches, it is firm, moderate-
ly alkaline, reddish brown clay. The underlying material
consists of white and pinkish white indurated caliche.

This soil is moderately well drained. Runoff is medium.
Permeability is moderately slow, and the available water
capacity is low. The root zone is moderately deep. The
hazard of water erosion is slight.

Included in mapping are small areas of Lacoste, Par-
rita, and Runge soils. These inclusions make up less
than 15 percent of any one mapped area.
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This soil is used mostly as rangeland. A few areas are
cultivated to grain sorghum.

The potential for cotton and grain sorghum is medium.
Cropping systems should be adapted to conserve mois-
ture and maintain or improve soil productivity and tilth.
Crop residue should be returned to the surface. Contour
farming helps conserve moisture.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, moderately slow permeabil-
ity, low strength, and a cemented pan are the limitations.
The potential for recreation uses is medium.

Capability subclass Ils; Clay Loam range site.

18—Goliad sandy clay loam, 1 to 3 percent slopes.
This is a moderately deep, gently sloping soil on up-
lands. The surface is slightly convex. Areas of this soil
are irregular to oval in shape and range from 20 to 250
acres in size.

This soil has a surface layer that is about 9 inches
thick. The layer is friable, moderately alkaline, dark
brown sandy clay loam. Below that, to a depth of 13
inches, the soil is friable, moderately alkaline, dark red-
dish brown clay loam. To a depth of 26 inches, it is firm,
moderately alkaline, yellowish red clay. The underlying
material consists of indurated caliche.

This soil is moderately well drained. Runoff is medium.
Permeability is moderately slow, and the available water
capacity is low. The root zone is moderately deep. The
hazard of water erosion is moderate.

Included in mapping are small areas of Lacoste, Par-
rita, and Runge soils. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas, it
is used for grain sorghum.

The potential for cotton and grain sorghum is medium.
Cropping systems should be adapted to control erosion
and maintain or improve soil productivity and tilth. Resi-
due should be returned to the surface. Terraces and
contour farming help to conserve moisture and control
erosion. Grassed waterways and diversion terraces help
to control erosion.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil, corrosivity to steel, moder-
ately slow permeability, low strength, and a cemented
pan are limitations. The potential for recreation uses is
medium.

Capability subclass llle; Clay Loam range site.

19—Lacoste-Olmos association, gently undulating.
This association is on uplands. The surface is convex.
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Slopes range from 1 to 5 percent. Areas are irregular to
oval in shape and range from 20 to 600 acres in size.

Lacoste soils make up about 59 percent of the associ-
ation, Olmos soils about 27 percent, and minor soils
about 14 percent. In some areas, the Lacoste and
Olmos soils could have been mapped separately at the
scale used; but these soils are similar in use and man-
agement so separation was not necessary.

Lacoste soils are on ridgetops. The surface layer is
about 7 inches thick. It is very friable, mildly alkaline,
brown fine sandy loam in the upper 2 inches and friable,
moderately alkaline, brown fine sandy loam in the lower
5 inches. Below that, to a depth of 12 inches, the soil is
friable, moderately alkaline, reddish brown sandy clay
loam. The underlying material is white, strongly cement-
ed caliche that is fractured in the upper part.

OImos soils are on the upper part of side slopes. The
surface layer is about 9 inches thick. In the upper 3
inches, it is friable, moderately alkaline, grayish brown
gravelly loam that is about 3 to 5 percent concretions
and fragments of calcium carbonate that are mostly less
than 5 millimeters wide and about 20 percent caliche
fragments. In the lower 6 inches, it is friable, moderately
alkaline, grayish brown gravelly loam that is about 5 to
10 percent concretions and fragments of calcium car-
bonate that are mostly less than 1 centimeter wide and
about 30 percent caliche fragments. In the upper 4
inches, the underlying material is white and pink, strongly
cemented, laminar caliche that has solution channels
that are filled with gray and dark gray soil material; below
that, it is white, weakly cemented, nodular caliche that
has interstices that are filled with light brownish gray
loamy soil material.

These soils are well drained. Runoff is medium. Per-
meability is moderate, and the available water capacity is
very low. The root zone is shallow. The hazard of water
erosion is moderate.

Included in mapping and making up less than 15 per-
cent of any one mapped area are small areas of Goliad,
Parrita, Pernitas, and Pettus soils and a few eroded
areas where caliche is at or near the surface.

This association is used mostly as rangeland because
of slope, shallow rooting depth, susceptibility to water

‘erosion, and very low available water capacity.

The Olmos soils are not suitable for cultivation. The
potential of the Lacoste soils for grain sorghum is low. A
cropping system should be used that helps control ero-
sion and maintain or improve soil productivity and tilth.
Crops producing much residue are needed. Residue
should be returned to the soil. Terraces and contour
farming help to control erosion and conserve moisture. If
cuts for excavation are more than 12 inches deep, there
is a hazard of cutting into a layer of weakly cemented
caliche.

The potential for native range plants is low for the
Olmos soils and medium for the Lacoste soils. In favora-
ble years, this association produces low to moderate
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yields of short and mid grasses. The potential for wildlife
habitat is low.

The potential for most urban uses is low. Seepage,
corrosivity to steel, and a cemented pan are the limita-
tions. The potential for recreation uses is low for the
Olmos soils and high for the Lacoste soils.

Capability subclass Ve, Shallow Sandy Loam range
site, Lacoste part; capability subclass Vs, Shallow
Ridge range site, Olmos part.

20—Lattas clay, 0 to 1 percent slopes. This is a
deep, nearly level soil on uplands. The surface is piane.
Areas of this soil are irregular to oval in shape and range
from 20 to several thousand acres in size.

The surface layer is moderately alkaline, dark gray,
and very dark gray clay about 29 inches thick. it is firm in
the upper 5 inches and very firm in the next 16 inches.
In the lower 8 inches it is very firm and has a few
slickensides. Below that, to a depth of 53 inches, the soil
is very firm, moderately alkaline, gray clay that has a few
slickensides and a few old cracks filled with dark gray
soil material. The underlying material, to a depth of 70
inches, is very firm, moderately alkaline, light brownish
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gray clay that has a few old cracks filled with dark gray
soil material.

This soil is somewhat poorly drained. Runoff is very
slow. After deep plowing, the surface layer generally has
a microrelief of alternating dark colored microdepres-
sions and lighter colored microknolls (fig. 4).

When this soil is dry, cracks up to 1 1/2 inches wide
form on the surface. Water enters the soil rapidly when
the surface layer is cracked and very slowly when it is
wet and the cracks are sealed. Permeability is very slow,
and the available water capacity is high. The root zone is
deep, but clay can impede the movement of air, water,
and roots. The hazard of water erosion is slight.

Included in mapping are small areas of Clareville,
Danjer, Edroy, Opelika, and Pharr soils. Also included
are areas of a soil similar to this Lattas soil except that
the upper part of the surface layer is sandy clay loam or
clay loam. Also included are areas of Lattas soils that
have slopes of more than 1 percent. These inclusions
make up less than 15 percent of any one mapped area.

This soil is used mostly as cropland. Cotton, grain
sorghum, and flax are the main crops (fig. 5). A few
areas are used as rangeland and improved pasture of
coastal bermudagrass.

Figure 4.—Deep plowing on Lattas clay, 0 to 1 percent slopes, has left dark colored microdepressions and lighter colored microknoils.
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Figure 5.—| attas clay, 0 to 1 percent slopes, has a high potential for flax.

The potential for cotton, grain sorghum, and flax is
high. Because of poor drainage, crop yields are reduced
in years of above-normal rainfall. Also, if cultivated when
the moisture content is too high, the soil surface can
become cloddy. A cropping system should be used that
helps conserve moisture and maintain or improve soil
productivity and tilth. Crops that produce a large amount
of residue should be used. Residue returned to the sur-
face helps conserve moisture, prevent crusting, and im-
prove tilth. Drainage ditches can help remove excess
water in years of abnormally high rainfall. Land smooth-
ing generally is necessary.

The potential for native range plants is medium. In
favorable years this soil produces moderate yields of mid
and tall grasses. The potential for wildlife habitat is

medium.

The potential for most urban uses is low. Shrinking
and swelling of the soil, corrosivity to steel, low strength,
and very slow permeability are the limitations. The poten-
tial for recreation uses is low. The clayey surface layer
limits the use of this soil.

Capability subclass llIs; Blackland range site.

21—Lattas clay, 1 to 3 percent slopes. This is a
deep, gently sloping soil on uplands. The surface is
slightly convex. Areas of this soil are irregular to oval in
shape and range from 30 to 250 acres in size.

This soil has a surface layer that is about 16 inches
thick. The layer is friable, moderately alkaline, dark gray
clay in the upper 6 inches and firm, moderately alkaline,
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very dark gray clay that has a few slickensides in the
lower 10 inches. The layer below that, to a depth of 42
inches, is firm, moderately alkaline clay; it is dark gray
and gray in the upper 12 inches and light brownish gray
in the lower 14 inches. To a depth of 65 inches, the soil
is firm, moderately alkaline, light gray clay.

This soil is somewhat poorly drained. Runoff is slow.
When this soil is dry, cracks up to 1 1/2 inches wide
form on the surface. Water enters the soil rapidly when
the surface is dry and cracked and very slowly when it is
wet and the cracks are sealed. Permeability is very slow,
and the available water capacity is high. The root zone is
deep, but clay can impede the movement of air, water,
and roots. The hazard of water erosion is moderate.

Included in mapping are small areas of Clareville,
Danjer, and Pharr soils. Also included are areas of a soil
similar to this Lattas soil except that the upper part of
the surface layer is sandy clay loam or clay loam. These
inclusions make up less than 15 percent of any one
mapped area.

This soil is used mostly as cropland. Cotton, grain
sorghum, and flax are the main crops. A few areas are
used as rangeland and improved pasture of coastal ber-
mudagrass.

The potential for cotton and grain sorghum is high.
The potential for flax is medium. A cropping system
should be used that helps conserve moistire and main-
tain or improve soil productivity and tilth. Crops that
produce a large amount of residue should be used. Resi-
due returned to the surface helps conserve moisture,
prevent crusting, and improve tiith. Terraces, contour
farming, and grassed waterways help to contro! erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is low. Shrinking
and swelling of the soil with changes in moisture con-
tent, corrosivity to steel, low strength, and very slow
permeability are the limitations. The potential for recrea-
tion uses is low because of the clayey surface layer.

Capability subclass llle; Blackland range site.

22—Leming loamy fine sand, 0 to 5 percent
slopes. This is a deep, nearly level to gently sloping soil
on uplands. The surface is plane to convex. Areas of the
soil are irregular in shape and range from 20 to 90 acres
in size.

This soil has a surface layer that is about 24 inches
thick. The layer is very friable, neutral, brown loamy fine
sand in the upper 13 inches and very friable, slightly
acid, pale brown loamy fine sand in the lower 11 inches.
Below that, to a depth of 55 inches, the soil is firm,
neutral, light brownish gray sandy clay that is mottled in
shades of red and yellow in the upper 11 inches; firm,
neutral, light brownish gray and very pale brown sandy
clay loam that has brownish mottles in the next 12
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inches; and firm, mildly alkaline, light gray sandy clay
loam that has brownish mottles in the lower 8 inches. To
a depth of 65 inches, the soil is friable, moderately alka-
line, very pale brown sandy clay loam that is about 5 to
10 percent soft masses and concretions of calcium car-
bonate.

This soil is moderately well drained to somewhat
poorly drained. Runoff is slow. Permeability is slow, and
the available water capacity is medium. The root zone is
deep. The hazard of water erosion is slight.

included in mapping are small areas of Comitas, Del-
fina, and Papalote soils. Also included are areas of a soil
similar to this Leming soil except that the surface layer is
thicker than 40 inches. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland. A few areas are
used as improved pasture of coastal bermudagrass.

The potential for cotton and grain sorghum is high.
Cropping systems should be adapted to control erosion
and maintain or improve soil productivity and tilth. Crops
that produce much residue should be used. Crop residue
should be returned to the surface. Stripcropping is
needed to control wind erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate vyields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, slow permeability, and low
strength are the limitations. The potential for recreation
uses is medium because of the sandy surface layer.

Capability subclass llle; Sandy range site.

23—Miguel fine sandy loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is plane to slightly convex. Areas of this soil are
oblong to oval in shape and range from 10 to 200 acres
in size.

This soil has a surface layer that is about 10 inches
thick. The layer is friable, slightly acid, grayish brown fine
sandy loam. Below that, to a depth of 13 inches, the soil
is firm, neutral, brown sandy clay that has brownish mot-
tles. To a depth of 29 inches, it is very firm, neutral,
brown sandy clay that is mottled in shades of red- Below
that, to a depth of 33 inches, the soil is very firm, moder-
ately alkaline, reddish yellow sandy clay. To a depth of
45 inches, it is friable, moderately alkaline, reddish
yellow sandy clay loam that is about 3 percent, by
volume, concretions of calcium carbonate. And to a
depth of 60 inches, the soil is friable, moderately alka-
line, pink sandy clay loam.

This soil is well drained. Runoff is medium. Permeabil-
ity is very slow, and the available water capacity is
medium. The root zone is deep, but the blocky structure
of the subsoil can impede the movement of air, water,
and roots. The hazard of water erosion is moderate.
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Included in mapping are small areas of Opelika, Papa-
lote, and Runge soils and small areas of a Miguel soil
that has a loamy fine sand surface layer. Also included
are areas of a soil that is similar to this Miguel soil
except that it has secondary carbonates at a depth of
less than 28 inches. These inclusions make up less than
15 percent of any one mapped area.

This soil is used mostly as rangeland and improved
pasture of coastal bermudagrass.

The potential for cotton and grain sorghum is low.
Cropping systems should be adapted to control erosion
and maintain or improve soil productivity and tilth. Crop
residue returned to the surface helps prevent erosion
and improve tilth. Terraces and contour farming help to
reduce erosion. Grassed waterways and diversion ter-
races help remove excess water during heavy rains.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, and very slow permeability
are the limitations. The potential for recreation uses is
medium because of very slow permeability.

Capability subclass lile; Tight Sandy Loam range site.

24—O0dem fine sandy loam. This is a deep, nearly
level soil on flood plains. The surface is plane to slightly
convex. Slopes range from 0 to 1 percent. Areas of this
soil are irregular to oblong in shape and range from 20
to 80 acres in size.

This soil has a surface layer that is about 46 inches
thick (fig. 6). The layer is friable, moderately atkaline fine
sandy loam that is grayish brown in the upper 6 inches
and dark grayish brown in the lower 40 inches. Below
that, to a depth of 72 inches, the soil is friable, moder-
ately alkaline, light brownish gray fine sandy loam.

This soil is moderately well drained to well drained.
Runoff is slow. Permeability is moderately rapid, and the
available water capacity is medium. The root zone is
deep and is easily penetrated by plant roots. The hazard
of water erosion is slight.

Included in mapping are small areas of Opelika, Papa-
gua, and Sinton soils. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used as cropland, rangeland, and improved
pasture of buffelgrass or coastal bermudagrass.

The potential is medium for cotton and high for grain
sorghum. Cropping systems should be adapted for water
management and to control moisture and maintain or
improve soil productivity and tilth. Crop residue should
be returned to the soil surface.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
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grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is low. Flooding and
seepage are the limitations. The potential for recreation
uses is medium because of flooding.

Capability subclass lic; Loamy Bottomland range site.

Figure 6.—Profile of Odem fine sandy loam.
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25—0il-Waste land. Qil-Waste land consists of small
areas of different kinds of soils that have been affected
by oil-field activity. Vegetation is sparse and of poor
quality. These areas range from 3 to 15 acres in size.

The soils have been damaged by heavy machinery
and by the addition of oil derivatives and by-products
such as brine, drilling mud, and sludge.

This map unit does not include small reservoirs that
are used to contain oil or oil waste products. These
reservoirs are generally less than 2 acres in size and are
easily identified by photo interpretation.

The productivity of these soils is drastically reduced or
destroyed depending on the kind and amount of damage
received and the length of time the soil is exposed to the
damaging agent.

The potential is low for any use that requires vegeta-
tion.

Capability subclass not assigned.

26—0Imos association, undulating. The soils in this
association are on uplands. The surface is convex.
Slopes range from 1 to 8 percent. Areas are irregular,
oval, or oblong in shape and range from 20 to several
hundred acres in size.

This association is made up of about 72 percent
Olmos soils and similar soils and 28 percent other soils.
The areas of this map unit are much larger than those of
other map units in the county, and the composition is
more variable. Mapping has been controlled for the an-
ticipated use of the areas.

Oimos soils are on ridgetops and upper side slopes.
They have a surface layer that is about 9 inches thick.
The layer, in the upper 3 inches, is friable, moderately
alkaline, grayish brown gravelly loam that is about 3 to 5
percent concretions and fragments of calcium carbonate
mostly less than 5 millimeters wide and about 20 percent
caliche fragments. In the lower 6 inches it is friable,
moderately alkaline, grayish brown gravelly loam that is
about 5 to 10 percent concretions and fragments of
calcium carbonate mostly less than 1 centimeter wide
and about 30 percent caliche fragments. The underlying
material, in the upper 4 inches, is white and pink, strong-
ly cemented, laminar caliche that has solution channels
filled with gray and dark gray material. Below that, it is
white, weakly cemented, nodular caliche that has inter-
stices filled with light brownish gray loamy material (fig.
7).

The soils in this association are well drained. Runoff is
medium. Permeability is moderate, and the available
water capacity is very low. The root zone is shallow. The
hazard of water erosion is moderate to severe.

Included in mapping are small areas of Goliad, La-
coste, Parrita, Pernitas, and Pettus soils and a few
eroded areas where the caliche is at or near the surface.
Also included is a soil that is similar to Olmos soils
except that it has a lighter colored surface layer. Includ-
ed soils make up about 28 percent of any mapped area.

This association is used mostly as rangeland because
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of slope, shallow rooting depth, susceptibility to water
erosion, and very low available water capacity. This as-
sociation is not suited to use as cropland.

The potential for native range plants is low. In favora-
ble years, this association produces low yields of short
and.mid grasses. The potential for wildlife habitat is low.

The potential for most urban uses is low. Seepage,
corrosivity to steel, and a cemented pan are the limita-
tions. Because of stoniness, the potential for recreation
uses is low.

Capability subclass Vlls; Shallow Ridge range site.

27—Opelika fine sandy loam. This is a deep, nearly
level soil on uplands. The surface is plane to slightly
concave. Slopes range from 0 to 1 percent. Areas are
irregular to oblong in shape and range from 4 to 400
acres in size.

Figure 7.—Olmos gravelly loam has caliche at a depth of about 9
inches.
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This soil has a surface layer that is about 4 inches
thick. The layer is friable, neutral, gray fine sandy loam.
Below that, to a depth of 10 inches, the soil is firm,
mildly alkaline, dark gray sandy clay. To a depth of 19
inches, it is firm, moderately alkaline, dark gray sandy
clay loam. Below that, to a depth of 30 inches, it is
friable, moderately alkaline, gray sandy clay loam that
has streaks of light brownish gray material. To a depth of
60 inches, the soil is friable, moderately alkaline, light
gray sandy clay loam that has yellowish mottles.

This soil is somewhat poorly drained. Runoff is slow.
Permeability is very slow, and the available water capac-
ity is medium. The root zone is deep, but the blocky
structure of the subsoil can impede the movement of air,
water, and roots. The hazard of water erosion is slight.

Included in mapping are small areas of Clareville, Del-
fina, Edroy, Papagua, Papalote, Pharr, and Racombes
soils. These inclusions make up less than 15 percent of
any one mapped area.

This soil is used as cropland, rangeland, and improved
pasture of buffelgrass and coastal bermudagrass. Cotton
and grain sorghum are the main crops.

The potential for cotton, grain sorghum, and flax is
low. This soil is hard and crusty when dry, and it forms
clods if it is plowed when too wet or dry. It is droughty
because of the poor intake of water in the subsoil. A
cropping system should be used that helps to conserve
moisture and maintain or improve soil productivity and
tilth. Crops that produce much residue should be used.
Residue returned to the surface improves soil tilth, in-
creases water intake, and helps prevent crusting.
Grassed waterways help to remove excess water.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is low. Corrosivity to
steel, very slow permeability, flooding, wetness, and low
strength are the limitations. The potential for recreation
uses is medium because of wetness.

Capability subclass Illw; Claypan Prairie range site.

28—Opelika fine sandy loam, depressional. This is
a deep, nearly level soil on uplands. The surface is
slightly concave. Slopes range from 0 to 1 percent.
Areas are irregular to oblong in shape and range from 10
to several hundred acres in size.

This soil has a surface layer that is about 8 inches
thick. The layer is friable, neutrak gray fine sandy loam.
Below that, to a depth of 22 inches, the soil is very firm,
moderately alkaline, dark gray sandy clay loam. To a
depth of 33 inches, it is firm, moderately alkaline, gray
sandy clay loam that has brownish mottles. And to a
depth of 60 inches, the soil is firm, moderately alkaline,
white sandy clay loam that is mottled in shades of brown
and gray.

This soil is somewhat poorly drained. Runoff is slow.
This soil receives water from soils in higher positions and
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overflow from narrow stream channels during heavy rain-
fall. Permeability is very slow, and the available water
capacity is medium. The root zone is deep, but the
blocky structure of the subsoil can impede the move-
ment of air, water, and roots. The hazard of water ero-
sion is slight.

included in some areas of this soil are small areas of
Clareville, Edroy, Papagua, Papalote, and Racombes
soils. Also included are areas of a soil that is similar to
Opelika soils except that the subsoil is more clayey. The
included soils make up less than 15 percent of any one
mapped area.

This-soil is used as cropland, rangeland, and improved
pasture of buffelgrass and coastal bermudagrass. Cotton
and grain sorghum are the main crops.

The potential for cotton, grain sorghum, and flax is
low. This soil is hard and crusty when dry; clods form if
the soil is plowed when too wet or dry. A cropping
system should be used that helps to conserve moisture
and maintain or improve soil productivity and tilth. Crops
that produce much residue should be used. Residue
returned to the surface helps improve soil tilth, increase
water intake, and reduce surface crusting. Diversion ter-
races and grassed waterways are needed to help
remove excess water.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is low. Corrosivity to
steel, very slow permeability, flooding, wetness, and low
strength are the limitations. The potential for recreation
uses is medium because of wetness.

Capability subclass lllw; Claypan Prairie range site.

29—Papagua soils, depressional. This map unit con-
sists of deep, nearly level soils on uplands. The surface
is slightly concave. Slopes range from 0 to 1 percent.
Areas are oblong in shape and range from 20 to 200
acres in size.

This map unit is made up of about 84 percent Papa-
gua soils and 16 percent other soils. The soils are not
uniform and do not occur in a regular pattern.

These soils have a surface layer that is about 16
inches thick. The layer is very friable, neutral, light
brownish gray loamy fine sand. Below that, to a depth of
30 inches, the soil is firm, neutral, light brownish gray
sandy clay that is mottled in shades of yellow and
brown. To a depth of 46 inches, it is firm, neutral, light
brownish gray sandy clay loam that has brown and gray
mottles. Below that, to a depth of 57 inches, it is firm,
moderately alkaline, light brownish gray sandy clay loam.
To a depth of 65 inches, the soil is firm, moderately
alkaline, very pale brown sandy clay loam.

These soils are moderately well drained. Runoff is very
slow to ponded. These soils receive watér from adjacent
soils, and they are occasionally briefly flooded during
heavy rainfall. Permeability is slow, and the available



26

water capacity is medium. The root zone is deep, but the
blocky structure of the subsoil can impede the move-
ment of air, water, and roots. The hazard of water ero-
sion is slight.

Included in mapping are small areas of Delfina, Edroy,
Leming, Opelika, and Papalote soils. A few areas of
Papagua soils are covered by a layer of outwash that is
less than 6 inches thick. The included soils make up as
much as 40 percent of some mapped areas, but general-
ly they make up less than 20 percent.

The soils in this map unit are used mostly as range-
land and improved pasture of buffelgrass and coastal
bermudagrass. In a few areas, they are cultivated to
grain sorghum.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps to con-
serve moisture and maintain or improve soil productivity
and tilth. Crop residue returned to the surface helps
prevent erosion and conserve moisture. Grassed water-
ways, diversion terraces, field ditch drains, and lateral
drains are needed to control excess water during heavy
rainfall.

The potential for native range plants is high. In favora-
ble years, these soils produce good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soils with changes in moisture
content, corrosivity to steel, slow permeability, flooding,
and wetness are the limitations. The potential for recrea-
tion uses is medium because of wetness.

Capability subclass Illw; Ramadero range site.

30—Papalote loamy fine sand, 0 to 3 percent
slopes. This is a deep, nearly level to gently sioping soil
on uplands. The surface is plane to slightly convex.
Areas are irregular to oval in shape and range from 5 to
several hundred acres in size.

This soil has a surface layer that is about 17 inches
thick. The layer is very friable, slightly acid loamy fine
sand that is pale brown in the upper 8 inches and brown
in the lower 9 inches. The layer below that extends to a
depth of 41 inches. In the upper 8 inches, it is very firm,
mildly alkaline, brown sandy clay that is mottled in
shades of red, yellow, and gray; in the next 9 inches it is
very firm, moderately alkaline, pinkish gray sandy clay
that has reddish and brownish mottles; and in the lower
7 inches it is firm, moderately alkaline, light brown sandy
clay that has yellowish mottles. Below that, to a depth of
65 inches, the soil is firm, moderately alkaline, pink
sandy clay that is 3 to 5 percent soft masses and con-
cretions of calcium carbonate.

This soil is moderately well drained. Runoff is slow.
Permeability is slow, and the available water capacity is
medium. The root zone is deep, but the blocky structure
of the subsoil can impede the movement of air, water,
and roots. The hazard of water erosion is slight.

SOIL SURVEY

Included in mapping are small areas of Comitas, Del-
fina, Leming, Opelika, and Runge soils. These inclusions
make up less than 15 percent of any one mapped area.

This soil is used as rangeland, cropland, and improved
pasture of buffelgrass and coastal bermudagrass. Pea-
nuts, watermelons, and grain sorghum are the main
crops.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps control
erosion and improve or maintain soil productivity and
tilth. Crop residue should be returned to the surface.
Stripcropping can help control wind erosion. Grassed
waterways help to remove excess water.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soils with changes in moisture
content, corrosivity to steel, slow permeability, and low
strength are the limitations. The potential for recreation
uses is medium because of the sandy surface layer.

Capability subclass lle; Loamy Sand range site.

31—Papalote fine sandy loam, 0 to 1 percent
slopes. This is a deep, nearly level soil on uplands. The
surface is plane to slightly convex. Areas are irregular to
oblong in shape and range from 5 to 100 acres in size.

This soil has a surface layer that is about 16 inches
thick. The layer is very friable, neutral, brown fine sandy
loam. Below that, to a depth of 20 inches, the soil is very
firm, mildly alkaline, brown sandy clay that is mottled in
shades of red and gray. To a depth of 31 inches, it is
very firm, moderately alkaline, brown sandy clay that has
mottles in shades of red and brown. Below that, to a
depth of 38 inches, the soil is very firm, moderately
alkaline, light brown sandy clay. To a depth of 49 inches,
it is firm, moderately alkaline, light brown sandy clay
loam. And to a depth of 65 inches, the soil is firm,
moderately alkaline, pink sandy clay loam that is about 2
to 4 percent, by volume, soft masses of calcium carbon-
ate.

This soil is moderately well drained. Runoff is slow.
Permeability is slow, and the available water capacity is
medium. The root zone is deep, but the blocky structure
of the subsoil can impede the movement of air, water,
and roots. The hazard of water erosion is slight.

included in mapping are small areas of Delfina, Ope-
lika, and Runge soils. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as cropland and improved
pasture of buffelgrass and coastal bermudagrass. Grain
sorghum is the main crop.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps conserve
moisture and maintain or improve soil productivity and
tilth. Crops that produce much residue and improve the
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soil should be used. Crop residue should be returned to
the soil surface. Contour farming helps conserve mois-
ture. Grassed waterways and diversion terraces help to
remove excess water.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, slow permeability, and low
strength are the limitations. The potential for recreation
uses is high.

Capability subclass lIls; Tight Sandy Loam range site.

32—Parrita sandy clay loam, 0 to 3 percent slopes.
This is a shallow, nearly level to gently sloping soil on
uplands. The surface is plane to slightly convex. Areas
are irreguiar to oval in shape and range from 10 to 300
acres in size.

This soil has a surface layer that is about 5 inches
thick. The layer is friable, mildly alkaline, dark brown
sandy clay loam. The layer below that extends to a
depth of 17 inches. It is firm, moderately alkaline, dark
reddish brown sandy clay loam in the upper 4 inches
and very firm, moderately alkaline, reddish brown clay in
the lower 8 inches. The underlying material consists of
white and pinkish white, strongly cemented and laminar
caliche that has a few fine fractures.

This soil is moderately well drained. Runoff is medium.
Permeability is moderately slow, and the available water
capacity is very low. The root zone is shallow. The
hazard of water erosion is moderate.

Included in mapping are small areas of Goliad, La-
coste, and Olmos soils. Also included are areas of a soil
that is similar to Parrita soils except the surface layer is
lighter in color and the subsoil is less clayey. These
inclusions make up less than 15 percent of any one
mapped area.

This soil is used mostly as rangeland.

The potential for grain sorghum is low. A cropping
system should be used that helps control erosion and
maintain soil productivity. Crop residues should be re-
turned to the surface. Contour farming and terraces can
help control erosion and conserve moisture.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soils with changes in moisture
content, corrosivity to steel, a cemented pan, and low
strength are the limitations. The potential for recreation
uses is medium because the surface layer is too clayey.

Capability subclass llle; Shallow Sandy Loam range
site.
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33—Pernitas fine sandy loam, 1 to 5 percent
slopes. This is a deep, nearly level to gently sloping soil
on uplands. The surface is convex. Areas are irregular to
oval in shape and range from 8 to 250 acres in size.

This soil has a surface layer that is about 10 inches
thick (fig. 8). The layer is friable, moderately alkaline,
dark grayish brown fine sandy loam. The layer below that
extends to a depth of 28 inches. It is friable, moderately
alkaline sandy clay loam that is dark brown in the upper
5 inches and pale brown in the lower 13 inches. To a
depth of 44 inches, the soil is friable, moderately alka-
line, pale brown sandy clay loam that is about 20 to 25
percent, by volume, soft masses and concretions of cat-
cium carbonate. And to a depth of 61 inches, the soil is
friable, moderately alkaline, very pale brown sandy clay
loam that is about 5 to 10 percent, by volume, concre-
tions of calcium carbonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is
medium. The root zone is deep. The hazard of water
erosion is moderate.

Included in mapping are small areas of Goliad, Olmos,
Pettus, and Runge soils and a few areas that have
slopes of as much as 8 percent. These areas are gullied
in places. The included soils make up less than 15 per-
cent of any one mapped area.

This soil is used mostly as rangeland. The soil can be
droughty, and forage production is medium. In a few
areas it is cultivated to grain sorghum. Because of the
high content of calcium carbonate of the soil, the availa-
ble iron and phosphorus are ineffective, and some crops,
particularly grain sorghum, may be chlorotic.

The potential for cotton and grain sorghum is low. A
cropping system should be used that helps control ero-
sion and improve or maintain soil productivity and tilth.
Crops that produce large amounts of residue are
needed. Residue returned to surface helps increase the
water intake rate and helps prevent erosion. Terraces
and contour farming help control erosion and conserve
moisture. Grassed waterways and diversion terraces can
be used to help control erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, seepage, and low strength
are the limitations. The potential for recreation uses is
high.

Capability subclass llle; Gray Sandy Loam range site.

34—Pernitas sandy clay loam, 0 to 1 percent
slopes. This is a deep, nearly level soil on uplands. The
surface is plane to slightly convex. Areas of the soil are
irregular to oval in shape and range from 20 to several
hundred acres in size.
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Figure 8.—Profile of Pernitas fine sandy loam, 1 to § percent
slopes.

This soil has a surface layer that is about 11 inches
thick. The layer is friable, moderately alkaline, dark gray
sandy clay loam. Below that, to a depth of 30 inches, the
soil is friable, moderately alkaline clay loam that is gray-
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ish brown in the upper 6 inches and brown in the lower
13 inches. To a depth of 72 inches, the soil is friable,
moderately alkaline clay loam that is light brown and is
about 20 to 25 percent, by volume, soft masses and
concretions of calcium carbonate in the upper 6 inches
and pinkish gray and about 15 to 20 percent, by volume,
soft masses of calcium carbonate in the lower 36 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is
medium. The root zone is deep. The hazard of water
erosion is slight.

Included in mapping are small areas of Olmos, Runge,
Pettus, and Pharr soils. Also included are areas of a soil
that is similar to Pernitas soils except that the surface
layer is noncalcareous. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as cropland and rangeland.
Grain sorghum and flax are the main crops.

The potential for cotton, grain sorghum, and flax is
medium. A cropping system should be used that helps
conserve moisture and maintain or improve soil produc-
tivity and tilth. Contour farming and crop residue returned
to the surface help conserve moisture and prevent ero-
sion. Grassed waterways and diversion terraces may be
needed to help control runoff. '

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, seepage, and low strength
are the limitations. The potential for recreation uses is
medium because the surface texture is too clayey.

Capability subclass llc; Gray Sandy Loam range site.

35—Pernitas sandy clay loam, 1 to 5 percent
slopes. This is a deep, nearly level to gently sloping soil
on uplands. The surface is convex. Areas are irregular 1o
oval in shape and range from 20 to several hundred
acres in size.

This soil has a surface layer that is about 11 inches
thick. The layer is friable, moderately alkaline, dark gray-
ish brown sandy clay loam. Below that, to a depth of 18
inches, the soil is friable, moderately alkaline, dark brown
sandy clay. To a depth of 32 inches, it is friable, moder-
ately alkaline, brown ciay. Below that, to a depth of 72
inches, the soil is friable, moderately alkaline, brown
sandy clay loam that is about 30 percent, by volume,
soft masses and concretions of calcium carbonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is
medium. The root zone is deep. The hazard of water
erosion is moderate.

Included in mapping are small areas of Olmos, Pettus,
Pharr, and Runge soils. These inclusions make up less
than 15 percent of any one mapped area.
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This soil is used mostly as rangeland. It is erodible if
disturbed, and it is droughty.

The potential for cotton and grain sorghum is low. A
cropping system should be used that helps control ero-
sion and maintain or improve soil productivity and tilth.
Crops that produce much residue are needed. Residue
returned to the surface helps increase the water intake
rate and helps prevent erosion. Terraces and contour
farming are needed. Grassed waterways and diversion
terraces help to control erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildiife habitat is
medium.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, seepage, and low strength
are the main limitations. The potential for recreation uses
is medium because the surface layer is too clayey.

Capability subclass llle; Gray Sandy Loam range site.

36—Pernitas sandy clay loam, gullied. This is a
deep, gently sloping to sloping soil on uplands. The
surface is convex. Slopes range from 1 to 8 percent.
Gullies range from about 2 feet deep and 2 feet wide at
their origin to about 10 feet deep and 20 feet wide where
they enter the major drainageways, and they are 150
feet to 1,320 feet long. These gullies are 20 to 500 feet
apart. Areas of this soil are irregular to oblong in shape
and range from 4 to 100 acres in size.

This soil has a surface layer that is about 10 inches
thick. The layer is friable, moderately alkaline, dark gray
sandy clay loam. Below that, to a depth of 15 inches, the
soil is firm, moderately alkaline, brown sandy clay loam.
To a depth of 29 inches, it is firm, moderately alkaline,
light brown clay loam. And to a depth of 72 inches, the
soil is firm, moderately alkaline, pale brown loam that is
about 10 to 15 percent, by volume, soft masses of cal-
cium carbonate in the upper 9 inches and about 40 to 50
percent masses of calcium carbonate in the lower 34
inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is
medium. The root zone is deep. The hazard of water
erosion is moderate to severe. Erosion on this soil
mainly causes gullies.

Included in mapping are small areas of Opelika,
Pettus, Pharr, and Sinton soils. These inclusions make
up less than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas,
the land has been shaped and the soil seeded to buffel-
grass.

This soil should not be used as cropland.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
medium.
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The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, seepage, and low strength
are the limitations. The potential for recreation uses is
medium because the surface layer is too clayey.

Capability subclass Vle; Gray Sandy Loam range site.

37—Pettus sandy clay loam, 0 to 3 percent slopes.
This is a shallow, nearly level to gently sloping soil on
uplands. The surface is slightly concave to slightly
convex. Areas are irregular to oval in shape and range
from 5 to 75 acres in size.

This soil has a surface layer that is about 10 inches
thick. The layer is very friable, moderately alkaline, gray-
ish brown sandy clay loam. Below that, to a depth of 17
inches, the soil is friable, moderately alkaline, light
brownish gray sandy clay loam. To a depth of 21 inches,
it is white, weakly cemented, platy, and fractured caliche
that has interstices, root channels, and solution channels
filled with light brownish gray sandy clay loam material.
And to a depth of 65 inches, the soil is white, graveily
sandy clay loam that is about 60 percent soft masses
and nodular concretions of calcium carbonate up to 2
centimeters wide.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is very
low. The root zone is shallow. The hazard of water
erosion is moderate.

Included in mapping are small areas of Olmos and
Pernitas soils and small areas of rock outcrops. Also
included are areas of a soil that is similar to Pettus soils
except that the surface layer is lighter in color. These
inclusions make up less than 15 percent of any one
mapped area.

This soil is used mostly as rangeland. Because this
soil is droughty, crop yields are low in most years. This
soil is erodible if disturbed.

The potential for grain sorghum is low. A cropping
system should be used that helps control erosion, con-
serve moisture, and maintain or improve soil productivity
and tilth. Crops that produce large amounts of residue
are needed. Residue returned to the surface helps in-
crease the water intake rate and helps prevent erosion.
Diversion terraces and grassed waterways help to con-
trol erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
short and mid grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Corrosi-
vity to steel, seepage, a cemented pan, and low strength
are the limitations. The potential for recreation uses is
medium because the surface texture is too clayey.

Capability subclass llle; Shallow range site.

38—Pettus sandy clay loam, 3 to 5 percent slopes.
This is a shallow, gently sloping soil on uplands. The
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surface is convex. Areas are irregular to oblong in shape
and range from 10 to 150 acres in size.

This soil has a surface layer that is about 8 inches
thick. The layer is friable, moderately alkaline, dark
brown sandy clay loam. Below that, to a depth of 14
inches, the soil is friable, moderately alkaline, grayish
brown sandy clay loam. The underlying material in the
upper 4 inches is white, moderately cemented caliche;
below that, it is weakly cemented, fractured caliche.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is very low.
The root zone is shallow. The hazard of water erosion is
moderate.

Included in mapping are small areas of Olmos and
Pernitas soils and small areas of rock outcrops. These
inclusions make up less than 15 percent of any one
mapped area.

This soil is used mostly as rangeland. Because this
soil is droughty, crop yields are low in most years. This
soil is erodible if disturbed.

The potential for grain sorghum is low. A cropping
system should be used that helps control erosion and
maintain or improve soil productivity and tilth. Crops that
produce large amounts of residue are needed. Residue
returned to the surface helps increase the water intake
rate and helps prevent erosion. Terraces and contour
farming help conserve moisture and prevent erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
short and mid grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Corrosi-
vity to steel, seepage, a cemented pan, and low strength
are the limitations. The potential for recreation uses is
medium because of slope and the clayey surface layer.

Capability subclass IVe; Shallow Ridge range site.

39--Pettus sandy clay loam, gullied. This is a shal-
low, gently sloping to sloping soil on uplands. The sur-
face is convex. Slopes range from 3 to 8 percent. Gullies
range from 2 feet deep and 2 feet wide near their origin
at the upper part of slopes to 30 feet deep and 30 feet
wide at the base of the slopes. They are 50 to 1,500 feet
apart. Areas are irregular to oblong in shape and range
from 5 to 100 acres in size.

The surface layer is about 7 inches thick. It is friable,
moderately alkaline, dark grayish brown sandy clay loam
that is about 5 to 10 percent, by volume, concretions of
calcium carbonate. Below that, to a depth of 12 inches,
the soil is friable, moderately alkaline, brown sandy clay
loam that is about 10 percent, by volume, concretions of
calcium carbonate. Below that, to a depth of 20 inches,
it is white, weakly cemented caliche that has interstices
and solution channels filled with brown sandy clay loam
material. The underlying material, to a depth of 48
inches, is friable, moderately alkaline, light gray sandy
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clay loam that is about 20 percent, by volume, concre-
tions of calcium carbonate up to 3 centimeters wide.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is very
low. The root zone is shallow. The hazard of water
erosion is moderate to severe. Sheet and gully erosion
have altered 25 to 50 percent of the soil area, leaving
remnants of the Pettus soil. These areas commonly do
not have any vegetation, and the soil surface is partly
covered by concretions of calcium carbonate, most of
which are less than 2 centimeters wide.

Included in mapping are small areas of eroded Olmos,
Pernitas, and Pharr soils. These inclusions make up less
than 15 percent of any mapped area.

This soil is used mostly as rangeland. It is not suitable
for use as cropland. Because the soil is droughty, eroded
areas are difficult to revegetate.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
short and mid grasses. The potential for wildlife habitat is
medium.

The potential for most urban uses is medium. Corrosi-
vity to steel, seepage, a cemented pan, gullies, and low
strength are the limitations. The potential for recreation
uses is medium because of slope and the clayey surface
layer.

Capability subciass Vle; Shallow range site.

40—Pharr fine sandy loam, 0 to 1 percent slopes.
This is a deep, nearly level soil on uplands. The surface
is plane to slightly convex. Areas are irregular to oblong
in shape and range from 5 to 200 acres in size.

This soil has a surface layer that is about 18 inches
thick. The layer is very friable, moderately alkaline, dark
grayish brown fine sandy loam. Below that, to a depth of
35 inches, the soil is friable, moderately alkaline, grayish
brown sandy clay loam. To a depth of 46 inches, it is
firm, moderately alkaline, pale brown sandy clay foam.
And to a depth of 60 inches, the soil is firm, moderately
alkaline, pale brown sandy clay that is about 3 to 5
percent, by volume, soft masses and concretions of cal-
cium carbonate.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is medium.
The root zone is deep. The hazard of water erosion is
slight.

Included in mapping are small areas of Czar, Opelika,
and Racombes soils and areas of Pharr soils that have
slopes of more than 1 percent. These inclusions make
up less than 15 percent of any one mapped area.

This soil is used mostly as cropland or improved pas-
ture of buffelgrass and coastal bermudagrass. Cotton
and grain sorghum are the main crops. Because of the
high content of calcium carbonate of this soil, the availa-
ble iron and phosphorus are ineffective, and some crops,
particularly grain sorghum, may be chlorotic.
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The potential for cotton and grain sorghum is high. A
cropping system should be used that helps conserve
moisture and maintain or improve soil productivity and
tilth. Crops that produce much residue should be used.
Crop residue returned to the surface helps reduce soil
temperatures and slow the loss of water by evaporation.
Grassed waterways and diversion terraces help to con-
trol excess water. Contour farming helps conserve mois-
ture and prevent erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is high. Corrosivity
to steel, seepage, and low strength are the limitations.
The potential for recreation uses is high.

Capability subclass lic; Gray Sandy Loam range site.

41—Pharr fine sandy loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is slightly convex. Areas are irregular to oval in
shape and range from 5 to 150 acres in size.

This soil has a surface layer that is about 9 inches
thick. The layer is very friable, moderately alkaline, dark
grayish brown fine sandy loam. Below that, to a depth of
33 inches, the soil is friable, moderately aikaline, grayish
brown sandy clay loam. To a depth of 45 inches, it is
friable, moderately alkaline, pale brown sandy clay loam
that is about 5 percent, by volume, soft masses and
concretions of calcium carbonate. And to a depth of 65
inches, the soil is firm, moderately alkaline, very pale
brown clay loam that is about 10 percent, by volume,
soft masses and concretions of calcium carbonate.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is medium.
The root zone is deep. The hazard of water erosion is
moderate.

Included in mapping are small areas of Czar, Pettus,
Racombes, and Runge soils. Also included are areas of
Pharr soils that have slopes of less than 1 percent or a
sandy clay loam surface layer. Inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland or improved
pastures of buffelgrass and coastal bermudagrass. In a
few areas it is cultivated to cotton and grain sorghum.
Because of the high content of calcium carbonate of this
soil, the available iron and phosphorus are ineffective,
and crops, particularly grain sorghum, may be chlorotic.

The potential for cotton is high, and the potential for
grain sorghum is medium. A cropping system should be
used that helps conserve moisture and improve or main-
tain soil productivity and tilth. Crops that produce much
residue should be used. Residue returned to the surface
helps to prevent runoff, increase the water intake rate,
and reduce erosion. Terraces and farming on the con-
tour help prevent erosion. Grassed waterways and diver-
sion terraces help to control erosion.
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The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is high. Corrosivity
to steel, seepage, and low strength are the limitations.
The potential for recreation uses is high.

Capability subclass lle; Gray Sandy Loam range site.

42—Pharr sandy clay loam, 0 to 1 percent slopes.
This is a deep, nearly level soil on uplands. The surface
is plane to slightly convex. Areas are irregular to oblong
in shape and range from 15 to 275 acres in size.

This soil has a surface layer that is about 10 inches
thick. The layer is friable, moderately alkaline sandy clay
loam that is grayish brown in the upper 6 inches and
dark gray in the lower 4 inches. Below that, to a depth of
40 inches, the soil is friable, moderately alkaline sandy
clay loam that is grayish brown in the upper 8 inches
and pale brown in the lower 22 inches. To a depth of 50
inches, it is friable, moderately alkaline, pale brown
sandy clay loam that is about 2 to 3 percent, by volume,
soft masses of calcium carbonate. And to a depth of 65
inches, the soil is friable, moderately alkaline, very pale
brown and brown sandy clay loam that is about 5 to 10
percent, by volume, soft masses of calcium carbonate.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is medium.
The root zone is deep. The hazard of water erosion is
slight.

Included in mapping are small areas of Clareville,
Czar, Opelika, Pernitas, and Racombes soils and areas
of Pharr soils that have slopes of more than 1 percent.
These inclusions make up less than 15 percent of any
one mapped area.

This soil is used as cropland, rangeland, and improved
pasture of buffelgrass and coastal bermudagrass. Cotton
and grain sorghum are the main crops.

The potential for cotton and grain sorghum is high. A
cropping system should be used that helps conserve
moisture and maintain or improve soil productivity and
tilth. Crops that produce much residue should be used.
Crop residue returned to the surface helps reduce soil
temperature and slow the loss of water by evaporation.
Contour farming helps conserve moisture. Grassed wa-
terways and diversion terraces help to remove excess
water.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tali grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is high. Corrosivity
to steel, seepage, and low strength are the limitations.
The potential for recreation uses is medium.

Capability subclass lle; Gray Sandy Loam range site.
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43—Pharr sandy clay loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is slightly convex. Areas are irregular to oblong in
shape and range from 5 to 100 acres in size.

This soil has a surface layer that is about 15 inches
thick. The layer is very friable, moderately alkaline, dark
grayish brown sandy clay loam. Below that, to a depth of
33 inches, the soil is friable, moderately alkaline, grayish
brown sandy clay loam. To a depth of 44 inches, the soil
is friable, moderately alkaline, pale brown sandy clay
loam. And to a depth of 60 inches, the soil is friable,
moderately alkaline, pale brown sandy clay loam that is
about 3 to 6 percent, by volume, soft masses and con-
cretions of calcium carbonate.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is medium.
The root zone is deep. The hazard of water erosion is
moderate.

Included in mapping are small areas of Czar, Pettus,
Pernitas, and Racombes soils and areas of Pharr soils
that have slopes of less than 1 percent. Inclusions make
up less than 15 percent of any one mapped area.

This soil is used mostly as rangeland or improved
pasture of buffelgrass and coastal bermudagrass.

The potential for cotton is high, and the potential for
grain sorghum is medium. A cropping system should be
used that helps conserve moisture and maintain or im-
prove soil productivity and tilth. Crops that produce much
residue should be used. Residue returned to the surface
increases the water intake rate and helps reduce ero-
sion. Terraces and farming on the contour help conserve
moisture and prevent erosion. Grassed waterways and
diversion terraces help to control erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is high. Corrosivity
to steel, seepage, and low strength are the limitations.
The potential for recreation uses is medium.

Capability subclass Ile; Gray Sandy Loam range site.

44—Pits. Pits are open excavations from which ca-
liche or material for fill has been removed. The caliche
pits are mainly in areas of the Olmos association and in
areas of Pernitas and Parrita soils. The borrow pits are
scattered throughout the county. Pits range from 1 to 97
acres in size. The average size is about 10 acres.

Most of the acreage of this map unit is not suitable for
farming. Some abandoned pits can be used for limited
grazing or wildlife habitat if they are smoothed and
seeded to grasses or other suitable vegetation.

Capability subclass not assigned.

45—Racombes sandy clay loam, 0 to 1 percent
slopes. This is a deep, nearly level soil on uplands. The
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surface is slightly concave. Areas are irregular to oblong
in shape and range from 20 to 150 acres in size.

This soil has a surface layer that is about 11 inches
thick. The layer is friable, neutral, very dark gray sandy
clay loam. The layer below that, to a depth of 41 inches,
is firm, neutral sandy clay loam; it is dark grayish brown
in the upper 12 inches and brown in the lower 18 inches.
To a depth of 76 inches, the soil is firm, moderately
alkaline, light brown sandy clay loam.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is high. The
root zone is deep. The hazard of water erosion is slight.
This soil receives runoff from soils on adjacent uplands
in most years and is occasionally flooded during heavy
rainfall.

Included in mapping are small areas of Clareville,
Czar, Opelika, and Papagua soils. Also included are
areas of a soil that is similar to this Racombes soil
except that the surface layer is thinner. These inclusions
make up less than 15 percent of any one mapped area.

This soil is used mostly as cropland and rangeland.
Cotton and grain sorghum are the main crops.

The potential for cotton and grain sorghum is high. A
cropping system should be used that helps conserve
moisture and maintain or improve soil productivity and
tilth. Crop residue should be returned to the surface.
Terraces and farming on the contour help conserve
moisture and prevent erosion. Grassed waterways and
diversion terraces help to remove excess water.

The potential for native range plants is high. In favora-
ble years, this soil produces good vyields of mid and tall
grasses. The potential for wildlife habitat is high.

The potential for most urban uses is medium. Shrink-
ing and swelling of the soil with changes in moisture
content, corrosivity to steel, seepage, and low strength
are the limitations. The potential for recreation uses is
medium because of the clayey surface layer.

Capability subclass lic; Clay Loam range site.

46—Runge fine sandy loam, 0 to 1 percent slopes.
This is a deep, nearly level soil on uplands. The surface
is slightly convex. Areas are irregular to oval in shape
and range from 10 to 200 acres in size.

This soil has a surface layer that is about 14 inches
thick. The layer is very friable, slightly acid fine sandy
loam that is dark grayish brown in the upper 6 inches
and dark brown in the lower 8 inches. Below that, to a
depth of 19 inches, the soil is very friable, neutral, dark
brown sandy clay loam. To a depth of 36 inches, it is
friable, mildly alkaline, reddish brown sandy clay loam.
Below that, to a depth of 54 inches, it is friable, moder-
ately alkaline, yellowish red sandy clay loam. And to a
depth of 65 inches, the soil is friable, moderately alka-
line, pink sandy clay loam that is about 3 to 5 percent,
by volume, soft masses of calcium carbonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is high.
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The root zone is deep. The hazard of water erosion is
slight.

Included in mapping are small areas of Czar, Delfina,
and Racombes soils and areas of Runge soils that have
slopes of more than 1 percent. Also included are areas
of a soil that is similar to this Runge soil except that the
subsoil has gray mottles. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas it
is cultivated to cotton and grain sorghum.

The potential for cotton is medium, and the potential
for grain sorghum is high. A cropping system should be
used that helps conserve moisture and maintain or im-
prove soil productivity and tilth. Contour farming and
crop residue that is returned to the surface help con-
serve moisture and prevent erosion. Grassed waterways
and diversion terraces help to control runoff.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Corrosi-
vity to steel, the shrink-swell potential, and low strength
are the limitations. The potential for recreation uses is
high.

Capability subclass lic; Sandy Loam range site.

47—Runge fine sandy loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is slightly convex. Areas are irregutar in shape and
range from 40 to 300 acres in size.

This soil has a surface layer that is about 14 inches
thick (fig. 9). The layer is very friable, neutral, brown fine
sandy loam. Below that, to a depth of 18 inches, the soil
is friable, neutral, reddish brown sandy clay loam. To a
depth of 34 inches, it is friable, mildly alkaline, yellowish
red sandy clay loam. Below that, to a depth of 55 inches,
it is friable, moderately alkaline, reddish yellow sandy
clay loam. And to a depth of 72 inches, the soil is friable,
moderately alkaline, reddish yellow sandy clay loam that
is about 5 percent, by volume, soft masses and concre-
tions of calcium carbonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is high.
The root zone is deep. The hazard of water erosion is
moderate.

Included in mapping are small areas of Czar, Delfina,
and Goliad soils and areas of Runge soils that have
slopes of less than 1 percent. Also included are areas of
a soil that is similar to this Runge soil except that the
subsoil has gray mottles. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas it
is cultivated to cotton and grain sorghum.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps control
erosion and maintain or improve soil productivity and
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tilth. Crops that produce much residue are needed. Resi-
due should be returned to the surface. Terraces and
contour farming help conserve moisture and prevent ero-
sion. Grassed waterways and diversion terraces help to
control erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Corrosi-
vity to steel, the shrink-swell potential, and low strength

-

Figure 9.—Profile of Runge fine sandy loam, 1 to 3 percent slopes.
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are the limitations. The potential for recreation uses is
high.
Capability subclass lle; Sandy Loam range site.

48—Runge fine sandy loam, 3 to 5 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is convex. Areas are oval in shape and range from
7 to 45 acres in size.

This soil has a surface layer about 12 inches thick. It
is very friable, slightly acid, brown fine sandy loam.
Below that, to a depth of 19 inches, the soil is very
friable, neutral, reddish brown sandy clay loam. To a
depth of 35 inches, it is friable, mildly alkaline, yellowish
red sandy clay loam. Below that, to a depth of 50 inches,
it is friable, moderately alkaline, reddish yellow sandy
clay loam. And to a depth of 75 inches, the soil is friable,
moderately alkaline, pink and light brown sandy clay
loam that is about 5 to 7 percent, by volume, soft
masses and concretions of calcium carbonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is high.
The root zone is deep. The hazard of water erosion is
moderate.

Included in mapping are small areas of Czar and
Goliad soils and areas of less sloping Runge soils. Also
included are areas of a soil that is similar to this Runge
soil except that the subsoil has gray mottles. These
inclusions make up less than 15 percent of any one
mapped area.

This soil is used mostly as rangeland and improved
pasture of buffelgrass or coastal bermudagrass.

The potential for cotton is low, and the potential for
grain sorghum is medium. A cropping system should be
used that helps control erosion and maintain or improve
soil productivity and tilth. Crops that produce much resi-
due are needed. Residue should be returned to the sur-
face. Terraces and contour farming help conserve mois-
ture and prevent erosion. Grassed waterways and diver-
sion terraces help to control erosion.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Corrosi-
vity to steel, the shrink-swell potential, and low strength
are the most limiting features. The potential for recrea-
tion uses is high.

Capability subclass llle; Sandy Loam range site.

49—Runge sandy clay loam, 0 to 1 percent slopes.
This is a deep, nearly level soil on uplands. The surface
is slightly convex. Areas are irregular to oblong in shape
and range from 10 to 100 acres in size.

This soil has a surface layer that is about 12 inches
thick. The layer is friable, moderately alkaline, dark
brown sandy clay loam. Below that, to a depth of 38
inches, the soil is friable, moderately alkaline sandy clay
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loam that is dark brown in the upper 7 inches and yel-
lowish red in the lower 19 inches. The layer between
depths of 38 and 70 inches is friable, moderately alkaline
sandy clay loam; it is brown and 25 to 50 percent, by
volume, soft masses and concretions of calcium carbon-
ate in the upper 15 inches; and it is pink and about 30
percent, by volume, soft masses and concretions of cal-
cium carbonate in the lower 17 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is high.
The root zone is deep. The hazard of water erosion is
slight.

Included in mapping are small areas of Goliad, Parrita,
Pernitas, and Pharr soils. Also included are areas of a
soil that is similar to this Runge soil except that the
subsoil has gray mottles. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas it
is cultivated to grain sorghum.

The potential for cotton is medium, and the potential
for grain sorghum is high. A cropping system should be
used that helps conserve moisture and maintain or im-
prove soil productivity and tilth. Crop residue should be
returned to the surface. Terraces and farming on the
contour help conserve moisture and prevent erosion.
Grassed waterways and diversion terraces help to con-
trol runoff.

The potential for native range plants is medium. In
favorable years, this soil produces moderate yields of
mid and tall grasses. The potential for wildlife habitat is
high.

The potential for most urban uses is medium. Corrosi-
vity to steel, the shrink-swell potential, and low strength
are the limitations. The potential for recreation uses is
medium because of the clayey surface layer.

Capability subclass llc; Sandy Loam range site.

50—Runge sandy clay loam, 1 to 3 percent slopes.
This is a deep, gently sloping soil on uplands. The sur-
face is slightly convex. Areas are irregular in shape and
range from 20 to 100 acres in size.

This soil has a surface layer that is about 12 inches
thick. The layer is very friable, mildly alkaline, dark gray-
ish brown sandy clay loam. Below that, to a depth of 18
inches, the soil is friable, moderately alkaline, brown
sandy clay loam. To a depth of 30 inches, it is firm,
moderately alkaline, reddish brown sandy clay loam.
Below that, to a depth of 42 inches, it is firm, moderately
alkaline, yellowish red sandy clay loam. And to a depth
of 75 inches, the soil is firm, moderately alkaline, brown
sandy clay loam that is about 7 to 8 percent, by volume,
soft masses of calcium carbonate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and the available water capacity is high.
The root zone is deep. The hazard of water erosion is
moderate.
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Included in mapping are small areas of Goliad, Parrita,
Pernitas, and Pharr soils. Also included are areas of a
soil that is similar to this Runge soil except that the
subsoil has gray mottles. These inclusions make up less
than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas it
is used as improved pasture of buffelgrass.

The potential for cotton and grain sorghum is medium.
A cropping system should be used that helps control
erosion and maintain or improve soil productivity and
tilth. Crops that produce much residue should be used in
the cropping system. Residue should be returned to the
surface. Terraces and contour farming help control ero-
sion. Grassed waterways are needed to help control
erosion.

The potential for native range plants is medium. In
favorable years this soil produces moderate yields of mid
and tall grasses. The potential for wildlife habitat is high.

The potential for most urban uses is medium. Corrosi-
vity to steel, the shrink-swell potential, and low strength
are the limitations. The potential for recreation uses is
medium because the surface texture is too clayey.

Capability subclass Ile; Sandy Loam range site.

51—Sarita loamy fine sand, 0 to 5 percent slopes.
This is a deep, nearly level to gently sloping soil on
uplands. The surface is concave to convex. Areas are
oval to oblong in shape and range from 30 to 250 acres
in size.

This soil has a surface layer that is about 63 inches
thick. The layer is very friable, neutral, light brownish
gray loamy fine sand in the upper 9 inches and very
friable, neutral, pale brown fine sand in the lower 54
inches. Below that, to a depth of 70 inches, the soail is
friable, slightly acid, light yellowish brown fine sandy
loam that has brownish mottles. To a depth of 80 inches,
it is friable, slightly acid, pale brown sandy clay loam that
has brownish and grayish mottles.

This soil is well drained. Runoff is slow to very slow.
Permeability is moderately rapid, and the available water
capacity is low. The root zone is deep. The hazard of
water erosion is slight.

Included in mapping are small areas of Leming and
Papalote soils and areas of Sarita soils that have slopes
of more than 5 percent. Also included are areas of a soil
that is similar to this Sarita soil except that it has a sandy
layer more than 80 inches thick. The included soils make
up less than 15 percent of any one mapped area.

This soil is used mostly as rangeland. In a few areas it
is used for improved pasture of coastal bermudagrass.

The potential for watermelons and peanuts is medium.
A cropping system should be used that helps to control
erosion. Crops should be planted that produce much
residue and improve the soil. Crop residue should be
returned to the surface. Stripcropping helps control wind
erosion.
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The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is medium.

The potential for most urban uses is medium. Moder-
ately rapid permeability, low strength, corrosivity to steel,
and the hazard of cutbanks caving are the limitations.
The potential for recreation uses is low because of the
sandy surface.

Capability subclass IVe; Sandy range site.

52—Sinton sandy clay loam. This is a deep, nearly
level soil on flood plains. The surface is slightly concave.
Slopes range from 0 to 1 percent. Areas of the soil are
irregular in shape and range from 15 to 300 acres in
size.

This soil has a surface layer that is about 34 inches
thick. The layer is friable, moderately alkaline sandy clay
loam that is very dark gray in the upper 10 inches and
dark gray in the lower 24 inches. Below that, to a depth
of 65 inches, the soil is friable, moderately alkaline,
stratified sandy clay loam that is light brownish gray in
the upper 16 inches and light gray in the lower 15
inches.

This soil is well drained. Runoff is slow. Permeability is
moderate, and the available water capacity is medium.
The root zone is deep. The hazard of water erosion is
slight. This soil is commonly flooded for brief periods
following heavy rains, mainly in spring and fall.

Included in mapping are small areas of Aransas, Czar,
Pharr, and Racombes soils. These inclusions make up
less than 15 percent of any one mapped area.

This soil is used mostly as rangeland. it should not be
used as cropland because of the flood hazard.

The potential for native range plants is high. In favora-
ble years, this soil produces good yields of mid and tall
grasses. The potential for wildlife habitat is low.

The potential for most urban uses is low. Flooding and
corrosivity to steel are the limitations. The potential for
recreation uses is medium because of flooding.

Capability subclass llw; Loamy Bottomland range site.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
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potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops, pasture, and rangeland;
as sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion facilities; and for wildlife habitat. From the data pre-
sented, the potential of each soil for specified land uses
can be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can
be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the predicted yields of the main crops and
pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of sail,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms, should
also consider the detailed information given in the de-
scription of each soil.

SOIL SURVEY

In 1967, more than 218,000 acres in the survey area
was used for crops and pasture. Of this total, 104,000
acres was used for permanent pasture; 91,000 acres, for
row crops, mainly grain sorghum; 10,000 acres, for
close-grown crops, mainly flax; and 13,000 acres, for
rotation hay and pasture.

About 50,000 acres of soils that have good potential
for use as cropland is currently used for pasture. Food
production could be increased considerably by using this
reserve productive capacity and by extending the lastest
crop production technology to all cropland in the survey
area.

Acreage in crops and pasture has gradually been de-
creasing as more land is used for urban development. In
1967, an estimated 14,000 acres was urban and built-up
land. The use of this soil survey to help make decisions
on land use in the county is discussed in the section
“Soil maps for general planning.”

The main management concern in Jim Wells County is
the hazard of water erosion. Water erosion is a hazard
on the loamy and clayey, gently sloping Czar, Danjer,
Delfina, Delmita, Goliad, Lacoste, Lattas, Miguel, Papa-
lote, Pernitas, Pettus, Pharr, and Runge soils. Vegetative
cover, contour farming, terraces, and grassed waterways
can help minimize water erosion on these soils.

Loss of the surface layer through erosion is damaging
to the soil because productivity is reduced as the surface
layer is lost and part of the subsoil is mixed into the plow
layer. Loss of the surface layer is especially damaging
on soils that have a clayey subsoil, for example, Leming,
Miguel, and Papalote soils, and on soils that have a layer
in or below the subsoil that limits the depth of the root
zone. For example, the Delmita, Goliad, Lacoste, Olmos,
Parrita, and Pettus soils have an indurated caliche layer.

Erosion also reduces productivity on soils that tend to
be droughty, for example, Delmita, Goliad, Lacoste,
Olmos, Parrita, and Pettus soils.

Water erosion on farmland also causes sediment to
enter streams. Control of erosion minimizes the pollution
of streams by sediment and improves the quality of
water for municipal use, for recreation, and for fish and
wildiife.

Erosion control practices provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the soil for ex-
tended periods can hold soil erosion losses to amounts
that will not reduce the productive capacity of the soils.

Minimizing tillage and leaving crop residue on the sur-
face help increase infiltration and reduce the hazards of
runoff and erosion. These practices can be adapted to
most soils in the survey area, but they are more difficult
to use successfully on the eroded soils and on the soils
that have a clayey surface layer, for example, Aransas,
Danijer, Edroy, and Lattas soils.

Contour farming is best adapted to soils that have
smooth, uniform slopes, including most areas of the
gently sloping Czar, Danjer, Delfina, Delmita, Edroy,
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Goliad, Lattas, Miguel, Papalote, Pernitas, Pettus, Pharr,
and Runge soils.

Grassed waterways minimize soil erosion by concen-
trating runoff. They can also serve as outlets for terraces
or diversions.

Terraces and diversions reduce the length of slope
and help control runoff and erosion. They are most prac-
tical on deep, well drained soils that have smooth, uni-
form slopes, for example, the Czar, Delfina, and Runge
soils. Other soils are less suited to terraces and diver-
sions. For example, Papalote soils have a clayey subsoil
that would be exposed in terrace channels, Pharr soils
contain high concentrations of calcium carbonate at a
depth of less than 30 inches, Danjer and Lattas soils are
moderately well drained to somewhat poorly drained,
and Delmita, Goliad, Lacoste, Parrita, and Pettus soils
have indurated caliche at a depth of less than 30 inches.

Information on the design of erosion control practices
for each kind of soil is available at local offices of the
Soil Conservation Service.

Soil drainage is a major management need on the
Aransas and Edroy soils. Diversion terraces and field
and lateral drainage ditches can increase yields.

The fertility of most of the cultivated soils is naturally
medium to high. Additions of fertilizer should be based
on the results of soil tests, on the need of the crop, and
on the expected level of yields. The Cooperative Exten-
sion Service can help to determine the kind and amount
of fertilizer to apply. None of the soils in the county need
additions of lime.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

Most of the soils used for crops have a surface layer
of fine sandy loam or sandy clay loam that is light in
color and low in content of organic matter. Generally, the
structure is weak, and intense rainfall causes a crust to
form on the surface. The crust is hard when dry and
nearly impervious to water. It reduces infiltration and
increases runoff. Regular additions of crop residue,
manure, and other organic material can help to improve
soil structure and to reduce crust formation.

Because the Aransas, Danjer, Edroy, and Lattas soils
are clayey, tilth is a problem. If these soils are wet when
plowed, they are very cioddy when they dry, and good
seedbeds are difficult to prepare. Fall plowing generally
results in good tilth in spring.

The soils and climate of the survey area are suited to
field crops that are not now commonly grown. Corn and,
to an increasing extent, soybeans are the row crops that
could be grown. Grain sorghum, sunflowers, navy beans,
sugar beets, peanuts, and potatoes also could be grown.

The latest information and suggestions for growing
special crops can be obtained from local offices of the
Cooperative Extension Service and the Soil Conservation
Service.
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Irrigation

In 1974, about 3,000 acres of cropland and 3,200
acres of pasture were irrigated in Jim Wells County. The
largest irrigated area is in the community of Premont.

All water used for irrigation is pumped from wells.
Because of the sandy surface texture of the soils, sprin-
kler irrigation systems are used.

Yields of irrigated crops are 1 to 3 times more than
yields of nonirrigated crops.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the soil is not
suited to the crop or the crop is not commonly grown on
the soil.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Results of field trials and demonstrations and
available yield data from nearby counties are also con-
sidered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses suited to the climate and the soil. A
few farmers may be obtaining average yields higher than
those shown in table 6.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tiling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorabie soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
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the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally 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 require special management. Capability
classification is not a substitute for interpretations de-
signed to show suitability and limitations of groups of
soils for rangeland or for engineering purposes.

In the capability system, all kinds of soil are grouped
at two levels: capability class and subclass. These levels
are defined in the following paragraphs. A survey area
may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.
(None in the county.)

Class |l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Ill soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl scils and landforms have limitations that
nearly preclude their use for commercial crop production.
(None in the county.)

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
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and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 7. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes | and Il. Data in this table can
be used to determine the farming potential of such soils.

Rangeland

John E. Roberts, district conservationist, Soil Conservation Service,
helped prepare this section.

Rangeland supports a natural potential plant communi-
ty that consists of grasses, forbs, and shrubs that are
used for grazing. About 303,750 acres in the survey area
was used as rangeland in 1967 (7).

Acreage in rangeland has gradually decreased over
the years. There are about 600 farms and ranches pro-
ducing livestock in the county. For the purpose of this
survey, a ranch has 750 acres or more in rangeland and
an income based mainly on livestock. There are about
52 ranches in the county that meet these criteria. The
ranches are 750 to 42,000 acres in size. The average
size is 1,500 acres.

Cow-calf operations are the dominant type of livestock
enterprise in the county.

The native vegetation in many parts of the county has
been greatly depleted by continued excessive use. Much
of the acreage that was once open grassland is now
covered with brush, weeds, and cactus. The amount of
forage produced may be less than half of what was
originally produced.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 8 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural
plant community of grasses, forbs, or shrubs suitable for
grazing or browsing. The following are explanations of
column headings in table 8.



JIM WELLS COUNTY, TEXAS

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. The relation-
ship between soils and vegetation was established
during the survey; thus range sites generally can be
determined directly from the soil map. Properties that
determine the capacity of the soil to supply moisture and
plant nutrients have the greatest influence on the pro-
ductivity of range plants. Soil reaction, salt content, and
a seasonal high water table are also important.

Potential production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildiife.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under Composition, the expected proportion of each
species is presented as the percentage, in air-dry weight,
of the total annual production of herbaceous and woody
plants. The amount that can be used as forage depends
on the kinds of grazing animals and on the grazing
season. Generally all of the vegetation produced is not
used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.
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In the northeastern part of the county, most of the
soils are clay loam, gravelly ioam, sandy clay ioam, and
sandy loam that are shallow to moderately deep over
indurated caliche. In a favorable year, the shallow soils
produce low to moderate vields of short and mid
grasses, and the moderately deep soils produce moder-
ate to high yields of mid and tall grasses. The production
potential of the shallow soils is limited because of the
shallow root zone and the low available water capacity.

In the west-central part of the county, most of the soils
are deep fine sandy loam and sandy clay loam. These
soils produce moderate yields of mid and tall grasses in
a favorable year. The production potential of these soils
is limited by a medium available water capacity.

In the southeastern part of the county, most of the
soils are deep fine sandy loam and loamy fine sand.
These soils produce moderate to high yields of mid and
tall grasses in a favorable year.

Growth of native vegetation is greatest in May and
June when rainfall and temperature are favorable for
growth. Conditions are also favorable for growth in Sep-
tember and October.

The main management concern on most of the range-
land is the control of grazing so that the kinds and
amounts of plants that make up the potential plant com-
munity are maintained or re-established. Another major
concern is brush management. Because of overgrazing,
brush invasion has become a problem on most of the
rangeland.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between soil properties and behavior of the
soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section are grain-size distribution, liquid limit, plastic-
ity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a water table, slope, likelihood of
flooding, natural soil structure or aggregation, in-place
soil density, and geologic origin of the soil material. If
pertinent, data about kinds of clay minerals, mineralogy
of the sand and silt fractions, and the kind of absorbed
cations are also considered.
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On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational areas; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of simiar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related faflures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the large
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil are included in
mapping. Thus, these data do not eliminate the need for
onsite investigations, testing, and analysis by personnel
having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 9
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 10, for
sanitary facilities; and table 12, for water management.
Table 11 shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

SOIL SURVEY

Building site development

The degree and kind of soil limitation that affects shal-
low excavations, dwellings with and without a basement,
small commercial buildings, and local roads and streets
are indicated in table 9. A sfight limitation indicates that
soil properties generally are favorable for the specified
use and that limitations are minor and easily overcome.
A moderate limitation indicates that soil properties and
site features are unfavorable for the specified use, but
the limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that
one or more soil properties or site features are so unfa-
vorable or difficult to overcome that a major increase in
construction effort, special design, or intensive mainte-
nance is required. For some soils that are rated severe,
costly measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 9 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements,
lawns, and gardens. Depth to bedrock, slope, and large
stones in or on the soil are also important considerations
in the choice of sites for these structures and were
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 9 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
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flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, and shrink-swell potential are indica-
tors of the traffic supporting capacity used in making the
ratings. Soil wetness, flooding, slope, depth to hard rock
or very compact layers, and content of large stones
affect stability and ease of excavation.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 10 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special design, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, and poor, which mean about the same as
slight, moderate, and severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils. _

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.
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On many of the soils that have moderate or severe
fimitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard if the seasonal
high water table is above the level of the lagoon floor. If
the water table is seasonally high, seepage of ground
water into the lagoon can seriously reduce the lagoon's
capacity for liquid waste. Slope, depth to bedrock, and
susceptibility to flooding also affect the suitability of sites
for sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material
affect the performance of embankments.

Sanitary landfill is. a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the. suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
jous liquids to contaminate ground water. Soil wetness
can be a limitation because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 10
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.
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The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

If it is necessary to bring in soil material for daily or
final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the site should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 11 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

Roadfil is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 15 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep
slopes, wetness, or many stones. If the thickness of
suitable material is less than 3 feet, the entire soil is
rated poor.

Sand and grave/ are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
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contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 15.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plant life. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plant life is
determined by texture, structure, and the amount of solu-
ble salts or toxic substances. Organic matter in the A1 or
Ap horizon greatly increases the absorption and reten-
tion of moisture and nutrients. Therefore, the soil materi-
al from these horizons should be carefully preserved for
later use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can
restrict plant growth. They are naturally fertile or respond
well to fertilizer. They are not so wet that excavation is
difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils or very firm
clayey soils; soils that have suitable layers less than 8
inches thick; soils that have large amounts of gravel,
stones, or soluble salts; steep soils; and poorly drained
soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management have been identified in this soil survey. In
table 12 the degree of soil limitation and soil and site
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features that affect use are indicated for each kind of
soil. This information is significant in planning, installing,
and maintaining water control structures.

Soil and site limitations are expressed as slight, mod-
erate, and severe. Slight means that the soil properties
and site features are generally favorable for the specified
use and that any limitation is minor and easily overcome.
Moderate means that some soil properties or site fea-
tures are unfavorable for the specified use but can be
overcome or modified by special planning and design.
Severe means that the soil properties and site features
are so unfavorable and so difficult to correct or over-
come that major soil reclamation, special design, or in-
tensive maintenance is required.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of the soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 13
according to limitations that affect their suitability for
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recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, siope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 13 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 10, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 9.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot tratfic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.
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Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They have moderate slopes and
have few or no stones or boulders on the surface.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 14, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildiife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficuit
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
habitat are very severe and that unsatisfactory resuits
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
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Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are bristle-
grass, lovegrass, bromegrass, clover, and switchgrass.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildiife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, gold-
enrod, beggarweed, wheatgrass, and grama.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are hackberry, spiny
hackberry, wild plum, black brush, and honey locust.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, wildrice, saltgrass, and cordgrass
and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are usefui to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfow! feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants.- The kinds of wildlife attracted to these areas
include bobwhite quail, dove, meadowlark, field sparrow,
cottontail rabbit, and red fox.
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Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, rails, and kingfishers.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include white-tailed deer, jackrabbit, coyote, dove, mead-
owlark, and lark bunting.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in-place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of 'soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

G.P. Johnson, Jr., engineer, Soil Conservation Service, helped pre-
pare this section.

Table 15 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
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zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 15 in the standard terms
used by the U.S. Department of Agriculture (8). These
terms are defined according to percentages of sand, silt,
and clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained 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 have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liguid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified 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. As an addi-
tional refinement, the suitability of soils as subgrade ma-
terial can be indicated by a group index number. These
numbers range from O for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index
numbers in parentheses, is given in table 18. The esti-
mated classification, without group index numbers, is
given in table 15. Also in table 15 the percentage, by
weight, of rock fragments more than 3 inches in diame-
ter is estimated for each major horizon. These estimates
are determined mainly by observing volume percentage
in the field and then converting that, by formula, to
weight percentage.
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Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in the Unified and AASHTO soil classi-
fication systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and in plasticity index is estimated on the
basis of test data from the survey area or from nearby
areas and on observations of the many soil borings
made during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 16 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Avajlable water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to

SOIL SURVEY

be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 16.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-sweil potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.
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Soil and water features

Table 17 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.
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Cemented pans are hard subsurface layers, within a
depth of 5 or 6 feet, that are strongly compacted (indur-
ated). Such pans cause difficulty in excavation. The
hardness of pans is similar to that of bedrock. A rippable
pan can be excavated, but a hard pan generally requires
blasting.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
18.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the series discussed in the sec-
tion “Soil series and morptology.” The soil samples
were analyzed by the Texas State Department of High-
ways and Public Transportation.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The codes for shrinkage and Unified classification
are those assigned by the American Society for Testing
and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-66T); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and shrinkage (D-427).

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (9). Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. In this
system the classification is based on the different soil
properties that can be observed in the field or those that
can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 19, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
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The last syllable in the name of a suborder indicates the
order. An example is Ustoll (Ust, meaning burnt, plus o/,
from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Argiustolls (Arg, meaning
argillic horizons, plus Ustoll, the suborder of Mollisols
that have an ustic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Argiustolls.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed, hyperthermic,
Typic Argiustolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
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follow standards in the Soil Survey Manual (8). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section “Soil maps for detailed planning.”

Aransas series

The Aransas series consists of deep, clayey soils on
bottom lands. These soils formed in calcareous, clayey
sediment of alluvial origin. Slopes range from 0 to 1
percent.

Typical pedon of Aransas clay, frequently flooded;
from the intersection of Texas Highway 359 and the
Nueces River on the Jim Wells-San Patricio County line,
about 0.2 mile southwest on Texas Highway 359, and
300 feet northwest of highway right-of-way in pasture:

A11—0 to 2 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; weak fine and medium
blocky structure; extremely hard, very firm, sticky
and plastic; common fine roots; few worm casts;
common pressure faces on peds; calcareous; mod-
erately alkaline; clear smooth boundary.

A12—2 to 22 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; weak fine blocky struc-
ture; extremely hard, very firm, sticky and plastic;
few fine roots; few snail shell fragments; many pres-
sure faces on peds; calcareous; moderately alkaline;
gradual wavy boundary.

A13—22 to 40 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; weak fine blocky struc-
ture; extremely hard, very firm, sticky and plastic;
few fine roots; few small slickensides; few soft
masses of calcium carbonate; calcareous; moder-
ately alkaline; diffuse wavy boundary.

C—40 to 65 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; few fine distinct strong brown
mottles in lower part; massive; extremely hard, very
firm, sticky and plastic; few old cracks filled with
dark gray (10YR 4/1) material in upper part; few fine
soft masses and concretions of calcium carbonate;
calcareous; moderately alkaline.

The solum is 35 to 50 inches thick. Cracks up to 1
inch wide extend into the upper part of the C horizon
when the soil is dry.

The A horizon is very dark gray or dark gray.

The C horizon is gray or light gray.

Clareville series

The Clareville series consists of deep, loamy soils that
formed in ancient alluvial deposits on uplands. Slopes
range from 0 to 1 percent.



JIM WELLS COUNTY, TEXAS

Typical pedon of Clareville loam, 0 to 1 percent
slopes; from the intersection of Texas Highway 359 and
Farm Road 624 in Orange Grove, about 1.55 miles
southwest on Texas Highway 359 to gas pipeline marker,
and 390 feet east in cultivated field:

Ap—o0 to 5 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak fine granular structure;
hard, friable, slightly sticky; few fine roots; neutral;
abrupt smooth boundary.

A1—5 to 11 inches; very dark gray (10YR 3/1) clay
loam, black (10YR 2/1) moist; weak fine subangular
blocky structure; hard, friable, sticky; few fine roots;
few fine pores; neutral; clear smooth boundary.

B21t—11 to 18 inches; very dark gray (10YR 3/1) clay
loam, black (10YR 2/1) moist; moderate fine and
medium subangular blocky structure; very hard, firm,
sticky; few fine roots; many fine pores; few clay
films; mildly alkaline; gradual smooth boundary.

B22t—18 to 25 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium blocky; very hard, firm, sticky;
few fine roots; many fine pores; evident clay films;
few worm casts; mildly alkaline; gradual wavy
boundary.

B23t—25 to 33 inches; brown (10YR 5/3) clay loam;
dark brown (10YR 4/3) moist; moderate medium
blocky structure; very hard, very firm, sticky; many
fine pores; evident clay films; few soft masses of
calcium carbonate; few worm casts; calcareous;
moderately alkaline; gradual wavy boundary.

B3—33 to 38 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; weak
medium blocky structure; very hard, very firm, sticky;
many worm casts; few soft masses and concretions
of calcium carbonate; calcareous; moderately alka-
line; clear wavy boundary.

Cca—38 to 46 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; mas-
sive; hard, firm, sticky; about 20 percent, by volume,
soft masses and concretions of calcium carbonate;
calcareous; moderately alkaline; gradual smooth
boundary.

C—46 to 64 inches; very pale brown (10YR 8/3) loam,
very pale brown (10YR 7/3) moist; massive; hard,
friable; few soft masses and concretions of calcium
carbonate; calcareous; moderately alkaline.

The solum is 30 to 60 inches thick. The mollic epipe-
don is 20 to 36 inches thick.

The A horizon is very dark gray, dark gray, very dark
grayish brown, dark brown, or dark grayish brown. It is
loam, sandy clay loam, or clay loam. It is neutral or
mildly alkaline.

The B2t horizon is dark grayish brown, very dark gray-
ish brown, dark brown, grayish brown, or brown. It is
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neutral or mildly alkaline in the upper part and moderate-
ly alkaline in the lower part. It is clay, clay loam, or sandy
clay.

The B3 horizon is brown, grayish brown, pale brown,
or gray. It is clay loam or sandy clay.

The C horizon is pale brown, very pale brown, light
brownish gray, or white.

Comitas series

The Comitas series consists of deep, sandy soils that
formed in sandy and loamy sediments on uplands.
Slopes range from O to 3 percent.

Typical pedon of Comitas loamy fine sand, 0 to 3
percent slopes; from the intersection of Farm Road 70
and Texas Highway 359 in Sandia, about 4.6 miles
southeast on Farm Road 70, 1.2 miles northeast on
paved road, and 50 feet northwest in improved pasture:

Ap—a0 to 7 inches; grayish brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) moist; weak
fine granular structure; loose, very friable; common
fine roots; slightly acid; clear smooth boundary.

A1—7 to 32 inches; dark grayish brown (10YR 4/2)
loamy fine sand, very dark grayish brown (10YR
3/2) moist; few fine faint brownish yellow mottles;
weak fine and medium subangular blocky structure;
slightly hard, very friable; few fine roots; neutral;
gradual smooth boundary.

B2t—32 to 55 inches; brown (10YR 5/3) fine sandy
loam, dark brown (10YR 4/3) moist; few fine faint
yellowish brown mottles; weak coarse prismatic
structure parting to weak medium subangular blocky;
slightly hard, very friable; thin patchy clay films on
faces of peds; mildly alkaline; gradual wavy bound-

ary.

B3—55 to 62 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 5/3) moist; few fine faint yellow-
ish brown mottles; weak fine subangular blocky
structure; slightly hard, very friable; few fine soft
masses of calcium carbonate; moderately alkaline;
clear wavy boundary.

Cca—62 to 75 inches; very pale brown (10YR 7/4) fine
sandy loam, pale brown (10YR 6/3) moist; few fine
faint grayish brown mottles; massive; slightly hard,
very friable; few fine soft masses of calcium carbon-
ate; calcareous; moderately alkaline.

The solum is 55 to 75 inches thick.

The A horizon is grayish brown, dark grayish brown, or
brown. It is slightly acid or neutral.

The B2t horizon is brown, pale brown, light brown, or
reddish brown. In some pedons it has faint mottles of
brownish yellow or yellowish brown. This horizon is fine
sandy loam or sandy clay loam. It ranges from neutral
through moderately alkaline.
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The B3 horizon is brown, pale brown, light brown, or
reddish brown. It is fine sandy loam or sandy clay loam.

The C horizon is very pale brown, pale brown, pink, or
light reddish brown. It is fine sandy loam or sandy clay
loam. It is 2 to 5 percent soft masses of calcium carbon-
ate.

Czar series

The Czar series consists of deep, loamy soils that
formed in calcareous loamy sediment on uplands. Slopes
range from O to 3 percent.

Typical pedon of Czar fine sandy loam, 1 to 3 percent
slopes; from the intersection of U.S. Highway 281 and
Texas Highway 141 south of Alice, about 1.6 miles south
on U.S. Highway 281, 0.3 mile west through ranch gate,
0.3 mile north along power line, and 50 feet east of
power line in pasture:

A11—0 to 3 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; slightly hard,
very friable; many fine and medium roots; common
horizontal streaks of brown (10YR 5/3) sand grains;
neutral; abrupt smooth boundary.

A12—3 to 13 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular and weak fine subangular
blocky structure; hard, friable; common fine roots;
few fine pores; few worm casts; neutral; clear
smooth boundary.

B21t—13 to 22 inches; dark brown (10YR 4/3) sandy
clay loam, dark brown (10YR 3/3) moist; weak fine
and medium subangular blocky structure; hard, fri-
able; few fine roots; few fine pores; thin patchy clay
films on faces of peds; moderately alkaline; clear
smooth boundary.

B22t—-22 to 34 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 4/3) moist; weak medium
prismatic structure parting to weak medium suban-
gular blocky; hard, firm; few fine roots; few fine
pores; many patchy clay films on vertical faces of
prisms and on peds; few insect and animal burrows
filed with dark brown (10YR 4/3) material; moder-
ately alkaline; gradual smooth boundary.

B3ca—34 to 47 inches; pale brown (10YR 6/3) sandy
clay loam, brown (10YR 5/3) moist; weak fine su-
bangular blocky structure; hard, friable; few fine
pores; 1 to 2 percent, by volume, soft masses of
calcium carbonate; calcareous; moderately alkaline;
gradual smooth boundary.

Cca—47 to 68 inches; very pale brown (10YR 7/3)
sandy clay loam, pale brown (10YR 6/3) moist; mas-
sive; hard, friable; 3 to 4 percent, by volume, soft
masses and concretions of calcium carbonate; cal-
careous; moderately alkaline.
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The solum is 40 to 55 inches thick. Secondary lime is
at a depth of 20 to 36 inches. The mollic epipedon is 20
to 30 inches thick.

The A horizon is very dark grayish brown, dark gray,
dark grayish brown, or grayish brown. It is neutral or
mildly alkaline.

The B2t horizon is dark grayish brown, dark brown,
grayish brown, or brown. It is sandy clay loam or fine
sandy loam. It is mildly alkaline or moderately alkaline.

Some pedons have a B3 horizon that is brown, pale
brown, light brown, or light brownish gray. Soft masses
and concretions of calcium carbonate range from 1 to 5
percent.

The Cca horizon is pale brown, very pale brown, pink,
or white. Soft masses and concretions of calcium car-
bonate range from 3 to 15 percent, by volume.

Danjer series

The Danjer series consists of deep, clayey soils that
formed in calcareous clayey sediments on uplands.
Slopes range from 0 to 3 percent.

Typical pedon of Danjer clay, 0 to 1 percent slopes;
from the intersection of U.S. Highway 281 and Texas
Highway 359 in Alice, about 13.0 miles north on U.S.
Highway 281, 0.75 mile east on caliche road, and 40 feet
south of road in cultivated field in a microdepression:

Ap—O0 to 6 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; weak fine and medium su-
bangular blocky structure; very hard, friable, sticky
and plastic; common fine roots; few fine patches of
uncoated sand grains; few fragments of snail shell;
calcareous; moderately alkaline; clear smooth
boundary.

A1—6 to 20 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate fine and medium
blocky structure; very hard, very firm, sticky and
plastic; few fine roots; many pressure faces on
peds; few slickensides below 12 inches; few fine
soft masses of calcium carbonate; calcareous; mod-
erately alkaline; gradual wavy boundary.

AC—20 to 43 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; few streaks of
pale brown (10YR 6/3) clayey material in the upper
part, percentage increases with depth; weak fine
and medium blocky structure; extremely hard, very
firm, sticky and plastic; few fine to medium vertical
seams of dark gray (10YR 4/1) material in old
closed cracks; few slickensides; few soft masses of
calcium carbonate; calcareous; moderately alkaline;
diffuse wavy boundary.

C—43 to 65 inches; pink (7.5YR 7/4) clay, light brown
(7.5YR 6/4) moist; few fine and medium faint red-
dish yellow and reddish brown mottles in lower part;
massive; extremely hard, very firm, sticky and plas-
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tic; few fine soft masses of calcium carbonate; cal-
careous; moderately alkaline.

Thickness of the A and AC horizons ranges from 24 to
50 inches. When these soils are dry, cracks from 0.3 to
1.0 inch wide extend from the surface or bottom of the
Ap into the C horizon. Clay films can occur in the AC
and C horizons.

The A horizon is very dark gray or dark gray. It is clay,
clay loam, or sandy clay loam.

The AC horizon is gray, grayish brown, brown, or pale
brown clay or clay loam in the upper part and light
brownish gray, brown, pale brown, reddish brown, or light
reddish brown clay in the lower part.

The C horizon is very pale brown, pale brown, light
brown, pinkish gray, reddish yellow, reddish brown, light
reddish brown, or pink. In places, the horizon has combi-
nations of these colors and may be mottled in shades of
gray. It is 3 to 25 percent soft masses and concretions
of calcium carbonate in some part of some pedons.

Delfina series

The Delfina series consists of deep, loamy soils that
formed in calcareous, loamy sediments on uplands.
Slopes range from 0 to 3 percent.

Typical pedon of Delfina fine sandy loam, 0 to 1 per-
cent slopes; from the intersection of U.S. Highway 281
and U.S. Highway 44 in Alice, about 8.8 miles south on
U.S. Highway 281, 4.3 miles east on Farm Road 2508,
and 250 feet south of right-of-way in pasture:

A1—0 to 12 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak fine and
medium subangular blocky structure; hard, very fri-
able; common fine and medium roots; common fine
pores; slightly acid; clear smooth boundary.

B21t—12 to 16 inches;.brown (7.5YR 5/2) sandy clay
loam, dark brown (7.5YR 4/2) moist; common fine
and medium distinct yellowish brown (10YR 5/6)
mottles; few fine faint grayish brown and reddish
yellow mottles; weak coarse prismatic structure part-
ing to weak medium subangular blocky; hard, firm;
few fine roots between peds; common fine pores;
thick clay fiims on faces of peds; neutral; clear
smooth boundary.

B22t—16 to 28 inches; brown (7.5YR 5/2) sandy clay
loam, dark brown (7.5YR 4/2) moist; few fine dis-
tinct yellowish red mottles; few fine and medium
faint grayish brown (10YR 5/2) and gray (10YR 6/1)
mottles; weak coarse prismatic structure parting to
moderate medium and coarse blocky; extremely
hard, very firm; few fine roots between peds; thick
continuous very dark grayish brown clay films on
faces of peds; few fine black concretions; mildly
alkaline; gradual wavy boundary.
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B23t—28 to 36 inches; light brown (7.5YR 6/4) sandy
clay loam, brown (7.5YR 5/4) moist; weak medium
subangular blocky structure; hard, firm; thin patchy
clay films on faces of peds; moderately alkaline;
gradual wavy boundary.

B24tca—36 to 40 inches; reddish yellow (7.5YR 6/6)
sandy clay loam, strong brown (7.5YR 5/6) moist;
weak medium subangular blocky structure; hard,
firm; thin patchy clay films on faces of peds; 4 to 6
percent, by volume, soft masses and concretions of
calcium carbonate; calcareous; moderately alkaline;
gradual wavy boundary.

B25t—40 to 53 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; weak
fine and medium subangular blocky structure; hard,
firm; thin patchy clay films on faces of peds; 1 to 2
percent, by volume, soft masses and concretions of
calcium carbonate; calcareous; moderately alkaline;
gradual wavy boundary.

B26tca—53 to 65 inches; reddish yellow (7.5YR 6/6)
sandy clay loam, strong brown (7.5YR 5/6) moist;
weak fine and medium subangular blocky structure;
hard, firm; thin patchy clay films on faces of peds; 7
to 10 percent, by volume, soft masses and fine
concretions of calcium carbonate; calcareous; mod-
erately alkaline; gradual wavy boundary.

B27t—65 to 80 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; weak
fine and medium subangular blocky structure; hard,
firm; patchy clay films on faces of peds; 2 to 3
percent, by volume, soft masses of calcium carbon-
ate; calcareous; moderately alkaline; gradual wavy
boundary.

The solum is 60 to more than 80 inches thick. Second-
ary carbonates are at a depth of 36 to 48 inches.

The A horizon is dark grayish brown, grayish brown, or
brown. It is slightly acid or neutral.

The B21t and B22t horizons are brown in the upper
part and brown, pale brown, light brown, or light yellow-
ish brown in the lower part. There are common to many,
fine and medium, distinct mottles of brownish yellow,
yellowish brown, yellowish red, or red. These horizons
range from neutral through moderately alkaline.

The B23t horizon is light yellowish brown, pale brown,
light brown, or strong brown.

The underlying horizons are fine sandy loam or sandy
clay loam. They are light yellowish brown, very pale
brown, light brown, pink, or reddish yellow. Soft masses
and concretions of calcium carbonate range from 2 to 20
percent.

Delmita series

The Delmita series consists of moderately deep, loamy
soils that formed in loamy sediments over thick beds of
caliche on uplands. Slopes range from 1 to 3 percent.
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Typical pedon of Delmita fine sandy loam, 1 to 3
percent slopes; from the intersection of Farm Road 716
and U.S. Highway 281 in Premont, about 4.6 miles west
on Farm Road 716, 6.7 miles north, 1.5 miles west on
paved road, 0.2 mile north on ranch road, and 40 feet
east in rangeland:

A1—0 to 10 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; weak fine and
medium subangular blocky structure; hard, very fri-
able; common fine and medium roots; common fine
pores; few worm casts; neutral; clear smooth bound-
ary.

B2t—10 to 30 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; very hard, friable; few fine roots;
few fine pores; few worm casts; thin patchy clay
films on faces of peds; neutral; abrupt wavy bound-
ary.

Ccam—30 to 32 inches; white strongly cemented and
laminar caliche.

The solum is 25 to 40 inches thick. The soil is neutral
or mildly alkaline.

The A horizon is brown or reddish brown.

The B2t horizon is reddish brown, yellowish red, or
red. It is sandy loam or sandy clay loam.

The Ccam horizon is white, pinkish white, or pink. It is
indurated to strongly cemented in the upper part becom-
ing less cemented with depth.

Edroy series

The Edroy series consists of deep, clayey soils that
formed in clayey sediments over sandy or loamy material
in depressions or ponded areas on uplands. Slopes
range from 0 to 1 percent.

Typical pedon of Edroy clay; from the intersection of
Seven Bridges Road and North Texas Boulevard in
Alice, about 2.3 miles northeast on Seven Bridges Road,
then 825 feet east and 150 feet south in cultivated field:

A11—0 to 8 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate fine and medium
blocky structure; very hard, friable, sticky and plas-
tic; many roots in and between peds; few fine pores;
slightly acid; gradual smooth boundary.

A12—8 to 18 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; moderate medium
blocky structure; extremely hard, friable, sticky and
plastic; many roots; uncoated sand grains in partially
closed cracks that extend to a lower boundary; few
short slickensides; few pressure faces on peds; neu-
tral; gradual wavy boundary.

B21g—18 to 28 inches; gray (10YR 5/1) clay loam, dark
gray (10YR 4/1) moist; moderate medium prismatic

SOIL SURVEY

structure parting to weak medium blocky; very hard,
very firm, very sticky and very plastic; few fine roots;
few fine and medium pores; few dark gray (10YR
4/1) streaks along old closed cracks; noncalcareous
in matrix; moderately alkaline; gradual wavy bound-
ary.

B22g-—28 to 42 inches; light gray (2.5Y 7/2) clay loam,
light brownish gray (2.5Y 6/2) moist;, moderate
medium prismatic structure parting to weak medium
blocky; extremely hard, firm, sticky and plastic; few
fine roots, mainly between peds; many fine and
medium pores; slightly darker streaks on prism
faces; few concretions and soft masses of calcium
carbonate; noncalcareous in matrix; moderately al-
kaline; gradual wavy boundary.

B3gca—42 to 53 inches; light gray (2.5Y 7/2) sandy clay
loam, light brownish gray (2.5Y 6/2) moist; moderate
medium prismatic structure parting to weak medium
and fine blocky; extremely hard, firm, slightly sticky
and plastic; few medium pores, many fine pores;
about 3 percent, by volume, irregularly shaped con-
cretions of calcium carbonate; few fine black con-
cretions; noncalcareous in matrix; moderately alka-
ling; clear wavy boundary.

IICg—53 to 72 inches; white (2.5Y 8/2) loamy fine sand,
light gray (2.5Y 7/2) moist; massive; extremely hard,
very friable; common very fine and few medium
black concretions and dark stains; noncalcareous;
moderately alkaline.

The solum is 40 to 70 inches thick. When the soil is
dry, cracks 0.5 to 1.0 inch wide extend from the surface
to a depth of at least 28 inches.

The A horizon is very dark gray, dark gray, or gray. It
is slightly acid or neutral.

The B2g horizon is gray in the upper part and gray,
light gray, grayish brown, or light brownish gray in the
lower part. It is clay, sandy clay, or clay loam. It is mildly
alkaline or moderately alkaline.

The B3g horizon is gray, light gray, or light brownish
gray. It is loam, clay loam, or sandy clay loam. It is 2 to 5
percent concretions of calcium carbonate.

The lICg horizon is fine sandy loam or loamy fine
sand. It is moderately alkaline or strongly alkaline. Some
pedons have a Cg horizon of clay loam or sandy clay
loam.

Goliad series

The Goliad series consists of moderately deep, loamy
soils that formed in clayey sediments over thick beds of
caliche on uplands. Slopes range from 0 to 3 percent.

Typical pedon of Goliad sandy clay loam, 0 to 1 per-
cent slopes; from the intersection of Texas Highway 359
and U.S. Highway 281 in Alice, about 3.0 miles west on
Texas Highway 359, 2.7 miles northwest on County
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Road 236, 2.7 miles west on County Road 237, and 60
feet southwest in pasture:

A1—0 to 11 inches; very dark grayish brown (10YR 3/2)
sandy clay loam, very dark gray (10YR 3/1) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, friable, slightly
sticky; common fine and medium roots; common
fine pores; few worm casts; mildly alkaline; clear
smooth boundary.

B21t—11 to 15 inches; brown (7.5YR 5/2) sandy clay,
dark brown (7.5YR 4/2) moist; weak medium pris-
matic structure parting to moderate medium blocky;
hard, friable, slightly sticky; common fine roots; few
fine pores; common thin clay films on surface of
peds; moderately alkaline; clear smooth boundary.

B22t—15 to 28 inches; reddish brown (5YR 5/4) clay,
reddish brown (5YR 4/4) moist; moderate medium
prismatic structure parting to strong medium and
coarse blocky; very hard, firm, sticky; few fine roots,
mostly between peds; few fine pores; many clay
films on surface of peds that are slightly darker
colored than the matrix; moderately alkaline; abrupt
wavy boundary.

Ccam—28 to 32 inches; white (10YR 8/2) and pinkish
white (5YR 8/2) strongly cemented caliche that is
fractured in the upper 1 to 2 inches at intervals of 3
to 10 inches horizontally; fracture interstices are
filled with reddish brown (5YR 5/4) clay; cemented
caliche fragments make up 95 percent of the
volume in the upper 2 inches.

The solum is 20 to 40 inches thick.

The A horizon is very dark grayish brown, dark grayish
brown, dark brown, or brown. It is fine sandy loam or
sandy clay loam. it ranges from neutral through moder-
ately alkaline.

The B2t horizon is dark brown, brown, dark reddish
brown, dark reddish gray, or reddish brown sandy clay
loam, sandy clay, or clay loam in the upper part and
reddish brown, yellowish red, reddish yellow, or red
sandy clay, clay, or clay loam in the lower part. It ranges
from neutral through moderately alkaline. In some
pedons this horizon has few to common soft masses
and concretions of calcium carbonate in the lower 1 to 4
inches.

The Ccam horizon is uniformly plugged with calcium
carbonate and varies from weakly cemented to indurat-
ed. Porosity increases and cementation decreases
gradually with depth.

Lacoste series

The Lacoste series consists of shallow, loamy soils
that formed in loamy sediments over thick beds of ca-
liche on uplands. Slopes range from 1 to 5 percent.
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Typical pedon of Lacoste fine sandy loam, in an area
of Lacoste-Olmos association, gently undulating; from
the intersection of County Line Road and Texas Highway
359 in San Diego, about 9.0 miles north on County Line
Road, 0.4 mile east on caliche road to cattleguard, 0.95
mile north on ranch road, and 50 feet west in pasture:

A11—0 to 2 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 3/2) moist; moderate medium
platy structure; hard, very friable; common fine roots;
few fine pores; mildly alkaline; abrupt smooth bound-
ary.

A12—2 to 7 inches; brown (7.5YR 4/4) fine sandy loam,
dark brown (7.5YR 3/2) moist; weak coarse prismat-
ic structure parting to weak medium subangular
blocky; hard, friable; few fine roots; few fine pores;
few fine concretions of calcium carbonate; moder-
ately alkaline; clear smooth boundary.

B2t—7 to 12 inches; reddish brown (5YR 4/4) sandy
clay loam, dark reddish brown (5YR 3/4) moist;
weak coarse prismatic structure parting to weak fine
and medium subangular blocky; hard, friable; few
fine roots; few fine pores; thin patchy clay films on
faces of peds; few fine concretions of calcium car-
bonate; moderately alkaline; abrupt wavy boundary.

Ccam—12 to 15 inches; white strongly cemented caliche
that is fractured in upper part.

The solum is 10 to 18 inches thick, and within a
horizontal distance of only a few feet it can go from 10
to 18 inches in thickness.

The A horizon is brown, strong brown, or reddish
brown. It ranges from neutral through moderately alka-
line.

The B2t horizon is reddish brown, yellowish red, or
red. It ranges from neutral through moderately alkaline. It
is fine sandy loam or sandy clay loam. Coarse fragments
of calcium carbonate range from 0 to 15 percent, by
volume.

The Ccam horizon is massive or fractured.

Lattas series

The Lattas series consists of deep, clayey soils that
formed in thick, calcareous, clayey marine sediments on
uplands. Slopes range from O to 3 percent.

Typical pedon of Lattas clay, 0 to 1 percent slopes;
from the intersection of U.S. Highway 281 and Texas
Highway 359 in Alice, about 3.4 miles south on U.S.
Highway 281, 5.6 miles east on Farm Road 1930, 0.25
mile east on caliche field road, and 40 feet south in
cultivated field in microdepression:

Ap—O0 to 5 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; weak fine subangular blocky
structure; very hard, firm, sticky and plastic; few fine
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roots; few uncoated sand grains; calcareous; moder-
ately alkaline; clear smooth boundary.

A11—5 to 21 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; weak fine blocky structure;
very hard, very firm, sticky and plastic; few fine
roots; few fine pores; common shiny pressure faces
on peds; calcareous; moderately alkaline; gradual
wavy boundary.

A12—21 to 29 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; few streaks of gray
(10YR 5/1) clayey material; weak fine and medium
blocky structure; extremely hard, very firm, sticky
and plastic; few fine roots; few very fine pores; many
shiny pressure faces on peds; few intersecting slick-
ensides; few threads of calcium carbonate; calcare-
ous; moderately alkaline; gradual wavy boundary.

AC—29 to 53 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; common streaks of light brownish
gray (10YR 6/2) clayey material in upper part, per-
centage increasing with depth; weak fine and
medium blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; few very fine
pores; few vertical seams of dark gray (10YR 4/1)
material in old closed cracks; few intersecting slick-
ensides; few fine soft masses and concretions of
calcium carbonate; calcareous; moderately alkaline;
gradual wavy boundary.

C—53 to 70 inches; light brownish gray (10YR 6/2) clay,
grayish brown (10YR 5/2) moist; massive; extremely
hard, very firm, sticky and plastic; few very fine
pores; few vertical seams of dark gray (10YR 4/1)
material in old closed cracks; few fine soft masses
of calcium carbonate; few soft masses of calcareous
gypsum; calcareous; moderately alkaline.

The A and AC horizons are 30 to 55 inches thick.
Thickness of the A horizon varies from 6 inches in the
center of microknolls to 34 inches in the center of micro-
depressions within a horizontal distance of 12 to 24 feet.
When these soils are dry, cracks from 0.3 to 1.5 inches
wide extend from the surface or from the base of the Ap
horizon into the C horizon.

The A horizon is dark gray or very dark gray. It is clay,
clay loam, or sandy clay loam in the upper part and clay,
silty clay, or clay loam in the lower part.

The AC horizon in many places is divided into two
parts. This division is most evident in microknolls. The
horizon is gray in the upper part and gray, grayish brown,
or light brownish gray in the lower part.

The C horizon is gray, light brownish gray, light gray,
pinkish gray, white, or very pale brown.

Leming series

The Leming series consists of deep, sandy, valley soils
that formed in ancient sandy alluvium. Slopes range from
0 to 5 percent.

SOIL SURVEY

Typical pedon of Leming loamy fine sand, 0 to 5§ per-
cent slopes; from the intersection of U.S. Highway 281
and Farm Road 716 in Premont, about 2 miles south on
U.S. Highway 281, 2.4 miles east on paved road, and
425 feet south in pasture:

A11—0 to 13 inches; brown (10YR 5/3) loamy fine sand,
dark brown (10YR 3/3) moist; single grained; loose,
very friable; common fine and medium roots; neutral;
gradual smooth boundary.

A12—13 to 24 inches; pale brown (10YR 6/3) loamy fine
sand, brown (10YR 4/3) moist; single grained; loose,
very friable; few fine roots; slightly acid; abrupt
smooth boundary.

B21t—24 to 35 inches; light brownish gray (10YR 6/2)
sandy clay, grayish brown (10YR 5/2) moist;
common medium and coarse distinct yellowish red
(5YR 5/8) and common medium distinct reddish
yellow (7.5YR 6/8) mottles; moderate medium and
coarse blocky structure; very hard, firm; few fine
roots; few fine pores; thick continuous clay films on
faces of peds; neutral; gradual smooth boundary.

B22t—35 to 47 inches; light brownish gray (10YR 6/2)
and very pale brown (10YR 7/3) sandy clay loam;
few fine faint strong brown mottles; weak coarse
prismatic structure parting to weak medium suban-
gular blocky; very hard, firm; few fine roots; few fine
pores; thin patchy clay films on faces of peds; neu-
tral; gradual smooth boundary.

B23t—47 to 55 inches; light gray (10YR 7/2) sandy clay
loam, light brownish gray (10YR 6/2) moist; few fine
faint light brown mottles; weak medium subangular
blocky structure; very hard, firm; thin patchy clay
films on faces of peds; mildly alkaline; clear wavy
boundary.

Cca—55 to 65 inches; very pale brown (10YR 7/3)
sandy clay loam, pale brown (10YR 6/3) moist; mas-
sive; hard, friable; 5 to 10 percent soft masses and
concretions of calcium carbonate; moderately alka-
line.

The solum is 50 to 70 inches thick.

The A horizon is grayish brown, light brownish gray,
brown, or pale brown. It is slightly acid or neutral.

In the upper part, the B2t horizon is grayish brown,
light brownish gray, or brown and has distinct mottles of
red, reddish yellow, yellowish red, or strong brown. In the
lower part, it is light gray or very pale brown, is mildly
alkaline or moderately alkaline, and may have a few
concretions of calcium carbonate in some pedons.

Miguel series

The Miguel series consists of deep, loamy soils that
formed in thick beds of clayey and loamy sediments on
uplands. Slopes range from 1 to 3 percent.
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Typical pedon of Miguel fine sandy loam, 1 to 3 per-
cent slopes; from the intersection of U.S. Highway 281
and Texas Highway 44 in Alice, about 3 miles south on
U.S. Highway 281, 1.7 miles west on Farm Road 625,
0.5 mile north and 0.5 mile west on ranch road, and 50
feet south of road in rangeland:

A1—0 to 10 inches; grayish brown (10YR 5/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
moderate coarse prismatic structure parting to weak
fine granular; very hard, friable; many fine roots; few
insect tunnels; slightly acid; abrupt smooth bound-
ary.

B21t—10 to 13 inches; brown (10YR 5/3) sandy clay,
dark brown (10YR 4/3) moist; common medium dis-
tinct reddish brown (5YR 4/4) mottles; strong
medium prismatic structure parting to moderate
medium blocky; extremely hard, firm, sticky and
plastic; many fine roots; few fine pores; organic
stains and dark coatings on faces of prisms; clay
films on faces of peds; neutral; clear smooth bound-
ary.

B22t—13 to 29 inches; brown (7.5YR 5/4) sandy clay,
dark brown (7.5YR 4/4) moist; many fine faint yel-
lowish red mottles; moderate medium prismatic
structure parting to moderate medium and fine
blocky; very hard, very firm, sticky and plastic; few
roots between peds; clay films on faces of peds;
neutral; gradual smooth boundary.

B23t—29 to 33 inches; reddish yellow (7.5YR 6/6) sandy
clay, strong brown (7.5YR 5/6) moist; weak coarse
prismatic structure parting to fine subangular blocky;
very hard, very firm, sticky and plastic; few clay
films; few fine weakly cemented concretions of cal-
cium carbonate; moderately alkaline; gradual wavy
boundary.

B3ca—33 to 45 inches; reddish yellow (7.5YR 6/6)
sandy clay loam, strong brown (7.5YR 5/6) moist;
weak coarse prismatic structure; very hard, friable,
sticky; about 3 percent, by volume, weakly cement-
ed concretions of calcium carbonate; calcareous;
moderately alkaline; gradual wavy boundary.

C—45 to 60 inches; pink (7.5YR 7/4) sandy clay loam,
light brown (7.5YR 6/4) moist; massive; hard, friable;
calcareous; moderately alkaline.

The solum is 40 to 60 inches thick. Secondary carbon-
ates are at a depth of 28 to 40 inches.

The A horizon is dark grayish brown, brown, dark yel-
lowish brown, reddish brown, or grayish brown. It is
slightly acid or neutral.

The B2t horizon is dark brown, brown, yellowish
brown, brownish yellow, light brown, or yellowish red.
Mottles are common or many, fine or medium, and in
shades of brown, red, or yellow. This horizon is neutral
or mildly alkaline. it is sandy clay or clay.
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The B3 horizon is light brown, reddish yellow, brown,
light yellowish brown, or yellowish red. It is sandy clay
loam or sandy clay. It is mildly alkaline or moderately
alkaline. In the lower part of some pedons this horizon is
3 to 10 percent, by volume, weakly cemented concre-
tions and soft masses of calcium carbonate.

The C horizon is light brownish gray, light gray, light
brown, yellowish red, reddish yellow, pink, or brownish
yellow. It is sandy clay loam or sandy clay.

Odem series

The Odem series consists of deep, loamy soils that
formed in recent loamy alluvial sediments on bottom
land. Slopes range from 0 to 1 percent.

Typical pedon of Odem fine sandy loam; from the
intersection of U.S. Highway 281 and U.S. Highway 44 in
Alice, about 4.3 miles north on U.S. Highway 281, 0.5
mile west on county road, 0.65 mile north along fence,
and 525 feet east in cultivated field:

Ap—0 to 6 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
moderate fine and very fine granular and subangular
blocky structure; slightly hard, friable; few fine roots;
many fine pores; moderately alkaline; abrupt smooth
boundary.

A1—6 to 46 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard, fri-
able; few fine roots; many fine and medium pores;
few fine soft masses of calcium carbonate; moder-
ately alkaline; diffuse boundary.

C—46 to 72 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, friable; few fine soft masses
and concretions of calcium carbonate; calcareous in
the lower part; moderately alkaline.

The A horizon is very dark grayish brown, dark grayish
brown, or grayish brown. It ranges from neutral through
moderately alkaline.

The C horizon is grayish brown or light brownish gray.
It is mildly alkaline or moderately alkaline.

Olmos series

The Olmos series consists of shallow, loamy soils that
formed in limestone outwash sediments on uplands.
Slopes range from 1 to 8 percent.

Typical pedon of Olmos gravelly loam in an area of
Olmos association, undulating; from the intersection of
U.S. Highway 281 and Texas Highway 44 in Alice, about
9.5 miles north on U.S. Highway 281, 2.1 miles west-
northwest on County Road 235, and 50 feet north in
pasture:
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A11—0 to 3 inches; grayish brown (10YR 5/2) gravelly
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; slightly hard, friable;
many fine and medium roots; few fine pores; few
worm casts; 3 to 5 percent concretions and frag-
ments of calcium carbonate mostly less than 5 milli-
meters wide; about 20 percent caliche fragments;
calcareous; moderately alkaline; clear wavy bound-
ary.

A12—3 to 9 inches; grayish brown (10YR 5/2) gravelly
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular and subangular blocky structure;
hard, friable; common fine and medium roots; few
fine pores; few worm casts; about 5 to 10 percent
concretions and fragments of calcium carbonate
mostly less than 1 centimeter wide; about 30 per-
cent caliche fragments; calcareous; moderately alka-
line; abrupt wavy boundary.

Clcam—9 to 13 inches; white (10YR 8/1) and pink
(7.5YR 7/4) strongly cemented, laminar caliche; few
solution channels in the upper part that are filled
with gray and dark gray loamy material; gradual
wavy boundary.

C2cam—13 to 35 inches; white (10YR 8/1) weakly ce-
mented nodular caliche; interstices between nodules
filled with light brownish gray loamy material.

The A horizon is frequently divided into two parts. In
the upper part it is 1 to 5 inches thick and is gravelly
clay loam or gravelly loam. In the lower part it is 4 to 10
inches thick and is gravelly loam and 20 to 35 percent
coarse caliche fragments. This horizon is dark grayish
brown, grayish brown, or dark brown.

The C horizon is strongly cemented or indurated and
laminar in the upper 2 to 7 inches. In places this layer is
fractured and filled with A horizon material. In the lower
part it is moderately cemented to weakly cemented, frac-
tured caliche or about 50 to 85 percent nodules and soft
masses of calcium carbonate. Interstices between nod-
ules are filled with light brownish gray or gray loamy
material.

Opelika series

The Opelika series consists of deep, loamy soils that
formed in calcareous loamy sediments on uplands.
Slopes range from 0 to 1 percent.

Typical pedon of Opelika fine sandy loam; from the
intersection of U.S. Highway 281 and Texas Highway
141 south of Alice, about 1.6 miles south on U.S. High-
way 281, 1.25 miles west-northwest on ranch road, 0.3
mile south along pipeline, and 100 feet east in pasture:

A1—0 to 4 inches; gray (10YR 5/1) fine sandy loam,
very dark gray (10YR 3/1) moist; few fine faint
brown stains along root channels; massive; very
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hard, friable; many fine roots; few fine pores; few
worm casts; neutral; abrupt smooth boundary.

B21t—4 to 10 inches; dark gray (10YR 4/1) sandy clay,
very dark gray (10YR 3/1) moist; moderate coarse
prismatic structure parting to moderate medium
blocky; extremely hard, firm; few fine roots, mostly
between prism faces; few fine pores; thick continu-
ous clay films on faces of prisms; vertical faces of
prisms partially covered with uncoated sand grains;
mildly alkaline; clear wavy boundary.

B22t—10 to 19 inches; dark gray (10YR 4/1) sandy clay
loam, very dark gray (10YR 3/1) moist; moderate
coarse prismatic structure parting to moderate
medium blocky; very hard, firm; few fine roots; few
fine pores; thick patchy clay films on faces of
prisms; vertical prism faces partially covered with
uncoated sand grains; few fine soft masses of cal-
cium carbonate in the lower part; moderately alka-
line; gradual wavy boundary.

B23tca—19 to 30 inches; gray (10YR 5/1) sandy clay
loam, dark gray (10YR 4/1) moist; weak fine and
medium subangular blocky structure; hard, friable;
common fine pores; common streaks. of light brown-
ish gray (10YR 6/2) material; common soft masses
of calcium carbonate; calcareous; moderately alka-
line; gradual wavy boundary.

C—30 to 60 inches; light gray (10YR 7/2) sandy clay
loam, light brownish gray (10YR 6/2) moist; few fine
faint yellowish mottles; massive; hard, friable;
common fine pores; few soft masses of calcium
carbonate; calcareous; moderately alkaline.

The solum is 24 to 44 inches thick. Secondary carbon-
ates are at a depth of 16 to 30 inches.

The A horizon is dark gray, gray, grayish brown, or
dark grayish brown. It is fine sandy loam, sandy clay
loam, or loam. It is neutral or mildly alkaline.

The B2t horizon is dark gray, gray, grayish brown, dark
grayish brown, or light brownish gray. It is sandy clay,
sandy clay loam, or clay loam. This horizon ranges from
neutral through moderately alkaline. Few to common soft
masses and fine concretions of calcium carbonate occur
in the lower part.

The C horizon is gray, light brownish gray, white, or
pale brown. It is sandy clay loam or clay loam. It has few
to common soft masses and concretions of calcium car-
bonate.

Papagua series

The Papagua series consists of deep, sandy and
loamy soils that formed in sandy and loamy deposits on
uplands. Slopes range from 0 to 1 percent.

Typical pedon of Papagua soils, depressional; from the
intersection of U.S. Highway 281 and Farm Road 716 in
Premont, about 2.6 miles north on U.S. Highway 281, 0.2
mile east to Mobil Plant entrance, north then east 1.35
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miles, 0.4 mile northeast on ranch road, and 30 feet
northwest in pasture:

A1—0 to 16 inches; light brownish gray (10YR 6/2)
loamy fine sand, dark grayish brown (10YR 4/2)
moist; single grained; hard, very friable; few fine and
medium roots; few fine pores; neutral; abrupt
smooth boundary.

B21t—16 to 30 inches; light brownish gray (10YR 6/2)
sandy clay, grayish brown (10YR 5/2) moist;
common medium distinct brownish yellow (10YR
6/6) and strong brown (7.5YR 5/8) mottles; moder-
ate medium prismatic structure parting to moderate
medium and coarse blocky; extremely. hard, firm,
slightly sticky; few fine roots; thin continuous clay
films on faces of peds; few black concretions less
than 5 millimeters wide; neutral; gradual wavy
boundary.

B22t—30 to 46 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
few fine faint strong brown and gray mottles; moder-
ate medium subangular blocky structure; very hard,
firm, slightly sticky; few fine roots; thin patchy clay
films on faces of peds; few black concretions less
than 5 milimeters wide; neutral; gradual wavy
boundary.

B23tca—46 to 57 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
weak medium subangular blocky structure; hard,
firm, slightly sticky; thin patchy clay films on faces of
peds; few black concretions less than 3 millimeters
wide; few fine soft masses of calcium carbonate;
moderately alkaline; gradual wavy boundary.

Cca—57 to 65 inches; very pale brown (10YR 7/3)
sandy clay loam, light gray (10YR 7/2) moist; mas-
sive; hard, firm; common soft masses and concre-
tions of calcium carbonate; moderately alkaline.

The solum is 40 to 60 inches thick. Secondary carbon-
ates are at a depth of 36 to 50 inches.

The A horizon is dark grayish brown, grayish brown,
light brownish gray, or brown. It is fine sandy loam or
loamy fine sand. It is slightly acid or neutral. In some
pedons the A2 horizon is weakly expressed, lighter in
color, and is less than 2 inches thick.

The B2t horizon is dark grayish brown, grayish brown,
light brownish gray, light gray, brown, pale brown, or very
pale brown that has chroma of 3 in the lower part. In the
upper part it has faint or distinct brown, yellow, or red
mottles. It is sandy clay or sandy clay loam. It is slightly
acid or neutral in the upper part and mildly alkaline or
moderately alkaline in the lower part.

The C horizon is pale brown, very pale brown, light
gray, or white. It has few to common soft masses and
concretions of calcium carbonate.
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Papalote series

The Papalote series consists of deep, loamy soils that
formed in clayey and loamy sediments on uplands.
Slopes range from 0 to 3 percent.

Typical pedon of Papalote fine sandy loam, 0 to 1
percent slopes; from the intersection of U.S. Highway
281 and U.S. Highway 44 in Alice, about 19.4 miles
south on U.S. Highway 281, 3 miles east on paved road,
0.75 mile north on ranch road, and 30 feet east in pas-
ture:

A1—0 to 16 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 4/3) moist; weak fine granular
structure; slightly hard, very friable; many fine roots;
many fine pores; neutral; abrupt smooth boundary.

B21t—16 to 20 inches; brown (7.5YR 4/2) sandy clay,
dark brown (7.5YR 3/2) moist; common fine promi-
nent red and few fine faint gray mottles; weak
coarse prismatic structure parting to moderate
medium and coarse blocky; very hard, very firm; few
fine roots; few fine pores; thick continuous clay films
on faces of peds; mildly alkaline; clear smooth
boundary.

B22t—20 to 31 inches; brown (7.5YR 5/2) sandy clay,
brown (7.5YR 4/2) moist; common fine and medium
distinct yellowish red (5YR 5/6), few fine prominent
red, and common fine faint grayish brown mottles;
moderate coarse prismatic structure parting to mod-
erate medium and coarse blocky; very hard, very
firm; few fine roots; few fine pores; thick continuous
clay fiims on faces of peds; moderately alkaline;
clear wavy boundary.

B23t—31 to 38 inches; light brown (7.5YR 6/4) sandy
clay, brown (7.5YR 5/4) moist; weak coarse suban-
gular blocky structure; very hard, very firm; thin
patchy clay films on faces of peds; moderately alka-
line; gradual wavy boundary.

B3ca—38 to 49 inches; pink (7.5YR 7/4) sandy clay
loam, light brown (7.5YR 6/4) moist; few fine faint
strong brown mottles; weak fine and medium suban-
gular blocky structure; hard, firm; thin patchy clay
films on faces of peds; few soft masses of calcium
carbonate; calcareous; moderately alkaline; gradual
wavy boundary.

Cca—49 to 65 inches; pink (7.5YR 7/4) sandy clay loam,
light brown (7.5YR 6/4) moist; massive; hard, firm;
common soft masses of calcium carbonate; calcare-
ous; moderately alkaline.

The solum is 40 to 60 inches thick. Secondary carbon-
ates are at a depth of 28 to 50 inches.

The A horizon is grayish brown, light brownish gray, or
brown. It is fine sandy loam or loamy fine sand. It ranges
from slightly acid through mildly alkaline. Some pedons
have an A2 horizon that is thin and is gray or light gray.
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The B2t horizon, in the upper part, is dark grayish
brown, dark brown, brown, or grayish brown sandy clay
or clay. In the lower part it is gray, grayish brown, light
brownish gray, or brown and has red, yellow, and gray
mottles. This horizon ranges from neutral through moder-
ately alkaline.

The B3ca horizon is pale brown, light brownish gray,
light brown, brown, or light gray.

The Cca horizon is light gray, very pale brown, light
brown, pink, or reddish yellow. It is sandy clay or sandy
clay loam. It is 2 to 10 percent, by volume, soft masses
and fine concretions of calcium carbonate.

Parrita series

The Parrita series consists of shallow, loamy soils that
formed in beds of clayey sediments on uplands. Slopes
range from 0 to 3 percent.

Typica! pedon of Parrita sandy clay loam, 0 to 3 per-
cent slopes; from the intersection of U.S. Highway 281
and Texas Highway 44 in Alice, about 9.5 miles north on
U.S. Highway 281, 0.5 mile west on County Road 235,
and 50 feet north in pasture:

A1—0 to 5 inches; dark brown (7.5YR 4/2) sandy clay
loam, dark brown (7.5YR 3/2) moist; weak medium
subangular blocky structure; hard, friable, slightly
sticky; common fine roots; few fine pores; few insect
and worm burrows; mildly alkaline; clear smooth
boundary.

B21t—5 to 9 inches; dark reddish brown (S5YR 3/2)
sandy clay loam, very dark gray (5YR 3/1) moist;
moderate medium prismatic structure parting to
weak medium subangular blocky; very hard, firm,
slightly sticky; few fine roots; few fine pores; thin
patchy clay films on surfaces of peds; few worm
casts; moderately alkaline; clear smooth boundary.

B22t—9 to 17 inches; reddish brown (5YR 4/3) clay,
dark reddish brown (5YR 3/3) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; very hard, very firm,
sticky; few fine roots, mostly between peds; few fine
pores; thin patchy clay films on surfaces of peds,
which are slightly darker than matrix; moderately al-
kaline; abrupt wavy boundary.

Ccam—17 to 24 inches; white (10YR 8/2) and pinkish
white (5YR 8/2) strongly cemented and laminar ca-
liche that has a few fine fractures at intervals of 1 to
4 feet horizontally.

The solum is 12 to 20 inches thick.

The A horizon is very dark grayish brown, dark grayish
brown, brown, dark brown, or dark reddish brown. It
ranges from neutral through moderately alkaline.

The B2t horizon is dark brown, dark reddish brown,
reddish brown, brown, yellowish red, or red. It ranges
from neutral through moderately alkaline. It is sandy clay
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loam, clay, or sandy clay in the upper part and sandy
clay or clay in the lower part.

The Ccam horizon is cemented or indurated caliche
that breaks to plate-like fragments. In some pedons it
becomes less cemented with depth.

Pernitas series

The Pernitas series consists of deep, loamy, upland
soils that formed in calcareous loamy sediments on up-
lands. Slopes range from 0 to 5 percent.

Typical pedon of Pernitas sandy clay loam, O to 1
percent slopes; from the intersection of U.S. Highway
281 and Texas Highway 359 in Alice, about 3 miles west
on Texas Highway 359, 10 miles north and 2.7 miles
northwest on .County Road 236, 4.1 miles west on
County Road 237, and 0.3 mile southwest in pasture:

A1—0 to 11 inches; dark gray (10YR 4/1) sandy clay
loam, very dark gray (10YR 3/1) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky;
common fine and medium roots; common fine
pores; few worm casts; few insect tunnels; few snail
shells; few fine threads of calcium carbonate; calcar-
eous; moderately alkaline; clear smooth boundary.

B21t—11 to 17 inches; grayish brown (10YR 5/2) clay
loam, dark brown (10YR 3/3) moist; weak medium
prismatic structure parting to weak medium suban-
gular blocky; hard, friable, slightly sticky; few fine
and medium roots; common fine pores; thin patchy
clay films on surfaces of peds; few fragments of
snail shell; few threads and very fine concretions of
calcium carbonate; calcareous; moderately alkaline;
gradual smooth boundary.

B22t—17 to 30 inches; brown (7.5YR 5/4) clay loam,
dark brown (7.5YR 4/4) moist; weak medium pris-
matic structure parting to moderate medium suban-
gular blocky; very hard, friable, sticky; few fine roots,
mostly between peds; few fine pores; thin patchy
clay films on surfaces of peds; few fine threads and
concretions of calcium carbonate; calcareous; mod-
erately alkaline; clear wavy boundary.

C1ca—30 to 36 inches; light brown (7.5YR 6/4) clay
loam, brown (7.5YR 5/4) moist; massive; hard, fri-
able, slightly sticky; about 20 to 25 percent by
volume soft masses and concretions of calcium car-
bonate; calcareous; moderately alkaline; gradual
wavy boundary.

C2ca—36 to 72 inches; pinkish gray (7.5YR 7/2) clay
loam, light brown (7.5YR 6/4) moist; massive; hard,
friable, slightly sticky; about 15 to 20 percent cal-
cium mostly in the form of soft, irregularly shaped
masses; calcareous; moderately alkaline.
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The A horizon is very dark gray, dark gray, very dark
grayish brown, dark grayish brown, or brown. It is sandy
clay loam or fine sandy loam.

The B2t horizon is dark grayish brown, grayish brown,
or brown sandy clay loam or clay loam in the upper part
and pale brown, light brown, brown, yellowish brown, or
light yellowish brown clay loam or sandy clay loam in the
lower part.

The Cca horizon is light brownish gray, very pale
brown, pale brown, pinkish gray, light brown, or pink. It is
clay loam or sandy clay loam. It is 10 to 40 percent, by
volume, soft masses and concretions of calcium carbon-
ate up to 3.5 centimeters wide.

Pettus series

The Pettus series consists of shallow, loamy soils that
formed in calcareous loamy sediments on uplands.
Slopes range from 0 to 5 percent.

Typical pedon of Pettus sandy clay loam, 0 to 3 per-
cent slopes; from the intersection of U.S. Highway 281
and Texas Highway 359 in Alice, about 3.0 miles west
on Texas Highway 359, 10 miles north and 2 miles
northwest on County Road 236, and 70 feet southwest
in pasture:

A1—0 to 10 inches; grayish brown (10YR 5/2) sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak fine subangular blocky; slightly hard, very fri-
able; common fine and medium roots; common fine
pores; common worm casts; few snail shells;
common fine concretions of calcium carbonate; cal-
careous; moderately alkaline; clear smooth bound-
ary.

B2—10 to 17 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 4/2) moist;
weak medium prismatic structure parting to weak
fine subangular blocky; hard, friable; common fine
roots; common fine pores; common worm casts; few
snail shells; common fine and medium concretions
of calcium carbonate; calcareous; moderately alka-
line; clear wavy boundary.

Clca—17 to 21 inches; white (10YR 8/2) weakly cement-
ed platy and fractured caliche, light gray (10YR 7/2)
moist; fracture interstices, root channels, and solu-
tion channels comprise about 10 percent of the
volume and are filled with light brownish gray (10YR
6/2) sandy clay loam; calcareous; moderately alka-
line; gradual wavy boundary.

C2ca—21 to 65 inches; white (10YR 8/1) gravelly sandy
clay loam, light gray (10YR 7/2) moist; massive;
about 60 percent soft masses and nodular concre-
tions of calcium carbonate up to 2 centimeters wide.

The A horizon is dark grayish brown, grayish brown, or
brown.
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The B2 horizon is grayish brown, light brownish gray,
brown, or pale brown. It is loam or sandy clay loam.
Calcium carbonate concretions make up 5 to 20 percent
of the volume and are mostly less than 1 centimeter
wide.

The Cca horizon is light gray, pale brown, or white.
The Clca horizon is weakly or moderately cemented
platy and fractured caliche. The C2ca horizon is weakly
cemented fractured caliche or is about 10 to 50 percent
weakly cemented nodular concretions and soft masses
of calcium carbonate. The fine earth fraction is brownish
sandy clay loam or loam.

Pharr series

The Pharr series consists of deep, loamy soils that
formed in calcareous loamy sediment of eolian or alluvial
origin on uplands. Slopes range from 0 to 3 percent.

Typical pedon of Pharr fine sandy loam, 1 to 3 percent
slopes; from the intersection of U.S. Highway 281 and
Farm Road 2295 about 15.0 miles south of Alice, 2.8
miles west on Farm Road 2295, 100 feet south along
fenceline, and 30 feet west in pasture:

A11—0 to 9 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; hard, very fri-
able; common fine and medium roots; few. fine
pores; common termite and earthworm tunnels par-
tially filled with calcium carbonate; calcareous; mod-
erately alkaline; gradual wavy boundary.

A12t—9 to 15 inches; dark grayish brown (10YR 4/2)
fine sandy loam, very dark grayish brown (10YR
3/2) moist; weak fine and medium subangular
blocky structure; hard, friable; few fine roots; few
fine pores; common termite and earthworm tunnels
partially filled with calcium carbonate; few snail
shells; calcareous; moderately alkaline; clear wavy
boundary.

B2t—15 to 33 inches; grayish brown (10YR 5/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
weak fine and medium subangular blocky structure;
hard, friable; few fine roots; few fine pores; thin
patchy clay films on faces of peds; few threads and
soft masses of calcium carbonate; calcareous; mod-
erately alkaline; gradual wavy boundary.

B3ca—33 to 45 inches; pale brown (10YR 6/3) sandy
clay loam, brown (10YR 5/3) moist; weak fine su-
bangular blocky structure; hard, friable; 5 percent
soft masses and fine concretions of calcium carbon-
ate; calcareous; moderately alkaline; gradual wavy
boundary.

Cca—45 to 65 inches; very pale brown (10YR 7/3) clay
loam, pale brown (10YR 6/3) moist; massive; hard,
firm; 10 percent fine and medium soft masses and
concretions of calcium carbonate; calcareous; mod-
erately alkaline.
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The solum is 40 to 60 inches thick.

The A horizon is dark grayish brown, grayish brown, or
dark brown. It is fine sandy loam or loam.

The B horizon is grayish brown, brown, or pale brown.
It is sandy clay loam or clay loam that has films, threads,
masses, and fine concretions of calcium carbonate. The
content of calcium carbonate increases with depth.

The Cca horizon is very pale brown, pale brown, or
light gray. It is sandy clay loam or clay loam. It is 5 to 25
percent, by volume, soft masses and concretions of cal-
cium carbonate.

Racombes series

The Racombes series consists of deep, loamy soils
that formed in alkaline, loamy sediments on uplands.
Siopes range from 0 to 1 percent.

Typical pedon of Racombes sandy clay loam, 0 to 1
percent slopes; from the intersection of U.S. Highway
281 and Texas Highway 141, 3.8 miles south on U.S.
Highway 281, and 200 feet east in pasture:

A1—0 to 11 inches; very dark gray (10YR 3/1) sandy
clay loam, black (10YR 2/1) moist; weak fine and
medium subangular blocky structure; slightly hard,
friable; common fine and medium roots; common
fine pores; few fragments of snail shell; neutral;
clear smooth boundary.

B21t—11 to 23 inches; dark grayish brown (10YR 4/2)
sandy clay loam, very dark grayish brown (10YR
3/2) moist; weak medium prismatic structure parting
to moderate medium and coarse blocky; hard, firm;
few fine roots; few fine pores; thick continuous clay
films on faces of peds; neutral; gradual wavy bound-
ary.

B22t—23 to 41 inches; brown (7.5YR 5/2) sandy clay
loam, dark brown (7.5YR 4/2) moist; weak medium
prismatic structure parting to moderate medium
blocky; very hard, firm; few fine roots between peds;
thick continuous clay films on faces of peds; neutral;
clear wavy boundary.

Cca—41 to 76 inches; light brown (7.5YR 6/4) sandy
clay loam, brown (7.5YR 5/4) moist; weak fine and
medium subangular blocky structure; hard, firm; few
fine pores; few fine concretions and common soft
masses of calcium carbonate; calcareous; moder-
ately alkaline.

The solum is 40 to 53 inches thick. The mollic epipe-
don is 21 to 35 inches thick. The soil ranges from neutral
through moderately alkaline. Secondary carbonates are
at a depth of 36 to 48 inches.

The A horizon is very dark gray, dark gray, very dark
grayish brown, or dark grayish brown.

The B2t horizon is dark grayish brown, brown, grayish
brown, or pale brown. It is sandy clay loam or clay loam.
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The Cca horizon is pale brown, light brown, very pale
brown, or pink. It is 3 to 15 percent, by volume, fine
concretions and soft masses of calcium carbonate.

Runge series

The Runge series consists of deep, loamy soils that
formed in loamy calcareous material that derived from
sandstone or alluvium on uplands. Slopes range from 0
to 5 percent.

Typical pedon of Runge fine sandy loam, 1 to 3 per-
cent slopes; about 1 mile south of Ben Bolt on U.S.
Highway 281, 1.7 miles west on graded road, 1 mile
south on an unimproved ranch road, and 100 feet west
in pasture:

A1—0 to 14 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak fine granular
structure; slightly hard, very friable; many fine roots;
few insect tunnels; neutral; gradual smooth bound-
ary.

B21t—14 to 18 inches; reddish brown (5YR 5/3) sandy
clay loam, reddish brown (5YR 4/3) moist; moderate
medium prismatic structure parting to weak suban-
gular blocky; slightly hard, friable; few fine roots; few
fine pores; few worm casts; common clay films and
dark coatings on prisms; neutral; gradual smooth
boundary.

B22t—18 to 34 inches; yellowish red (5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; moderate
medium prismatic structure parting to weak fine su-
bangular blocky; hard, friable; slightly sticky;
common fine and medium pores; few patchy clay
films and dark coatings on prisms and exteriors of
peds; few fine soft masses and concretions of cal-
cium carbonate below 30 inches; mildly alkaline;
gradual smooth boundary.

B3—34 to 55 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; weak
fine subangular blocky structure; hard, friable, slight-
ly sticky; many fine and medium pores; few fine soft
masses and concretions of calcium carbonate;
matrix noncalcareous; moderately alkaline; gradual
smooth boundary.

Cca—55 to 72 inches; reddish yellow (7.5YR 8/6) sandy
clay loam, reddish yellow (7.5YR 7/6) moist; mas-
sive; slightly hard, friable; about 5 percent, by
volume, concretions and soft masses of calcium car-
bonate; calcareous; moderately alkaline.

The solum is 33 to 60 inches thick.

The A horizon is brown, dark brown, or dark grayish
brown. It is fine sandy loam or loam. It is neutral or
mildly alkaline.

The B2t horizon is reddish brown, yellowish red, or
reddish yellow sandy clay loam or clay loam. It ranges
from neutral through moderately alkaline. In some
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pedons there are a few threads and soft masses of
calcium carbonate.

The B3 horizon is brown, light brown, reddish yellow,
or yellowish red. It is noncalcareous or caicareous and
has a few soft masses and concretions of calcium car-
bonate.

The C horizon is very pale brown, light brown, brown,
or reddish yellow. It is sandy clay loam or loam. Calcium
carbonate content ranges from 5 to 15 percent.

Sarita series

The Sarita series consists of deep, sandy soils that
formed in sandy and loamy eolian and water-laid depos-
its on uplands. Slopes range from O to 5 percent.

Typical pedon of Sarita loamy fine sand, 0 to 5 per-
cent slopes; from the intersection of Farm Road 624 and
U.S. Highway 281 north of Alice, about 3.25 miles north-
west on Farm Road 624, 0.35 mile northeast, 0.55 mile
southeast, and 0.50 mile northeast on caliche road, and
50 feet northwest in pasture:

A1—0 to 9 inches; light brownish gray (10YR 6/2) loamy
fine sand, dark grayish brown (10YR 4/2) moist;
single grained; loose, very friable; few fine roots;
neutral; clear smooth boundary.

A2—9 to 63 inches; pale brown (10YR 6/3) fine sand,
brown (10YR 4/3) moist; single grained; loose, very
friable; few fine roots; neutral; abrupt smooth bound-
ary.

B21t—63 to 70 inches; light yellowish brown (10YR 6/4)
fine sandy loam, yellowish brown (10YR 5/4) moist;
few fine and medium faint strong brown (7.5YR 5/86)
and grayish brown (10YR 5/2) mottles; weak fine
and medium subangular blocky structure; hard, fri-
able; thin patchy clay films on faces of peds; slightly
acid; clear smooth boundary.

B22t—70 to 80 inches; pale brown (10YR 6/3) sandy
clay loam, brown (10YR 5/3) moist; common fine
and medium faint light brownish gray (10YR 6/2)
and vyellowish brown (10YR 5/4) mottles; weak
medium subangular blocky structure; very hard, fri-
able; few thin patchy clay films on faces of peds;
few fine black concretions; slightly acid.

The solum is 60 to 100 inches thick.

The A horizon is grayish brown or light brownish gray
in the upper part and pale brown, light brown, or very
pale brown in the lower part. It is loamy fine sand or fine
sand. [t is slightly acid or neutral.

The B2t horizon is light brownish gray, pale brown, or
light yellowish brown, and it has red, yellow, and gray
mottles. It is fine sandy loam or sandy clay loam. It is
slightly acid through moderately alkaline.
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Sinton series

The Sinton series consists of deep, loamy soils that
formed in calcareous, loamy sediment of alluvial origin
on bottom land. Slopes range from 0 to 1 percent.

Typical pedon of Sinton sandy clay loam; from the
intersection of Texas Highway 359 and Farm Road 624
in Orange Grove, about 3.4 miles northeast on Texas
Highway 359, 2.7 miles northwest on Farm Road 534,
and 150 feet southwest in rangeland along Pernitas
Creek:

A11—0 to 10 inches; very dark gray (10YR 3/1) sandy
clay loam, black (10YR 2/1) moist; weak fine and
medium subangular blocky structure; hard, friable;
common fine and medium roots; common fine
pores; few worm casts; few fragments of snail shell;
calcareous; moderately alkaline; clear smooth
boundary.

A12—10 to 34 inches; dark gray (10YR 4/1) sandy clay
loam, very dark gray (10YR 3/1) moist; weak
medium subangular blocky structure; hard, friable;
few fine and medium roots; common fine and
medium pores; common worm casts; few fragments
of snail shell; calcareous; moderately alkaline; grad-
ual smooth boundary.

C1—34 to 50 inches; light brownish gray (10YR 6/2)
sandy clay loam, dark grayish brown (10YR 4/2)
moist; massive; hard, friable; few thin strata of loamy
fine sand; few fragments of snail shell; few threads
of calcium carbonate; calcareous; moderately alka-
line; gradual smooth boundary.

C2—50 to 65 inches; light gray (10YR 7/2) sandy clay
loam, grayish brown (10YR 5/2) moist; massive;
hard, friable; few threads of calcium carbonate; cal-
careous; moderately alkaline.

The A horizon is very dark gray or dark gray.
The C horizon is pale brown, light brownish gray, or
light gray. It is sandy clay loam or loam.

Formation of the soils

This section discusses the factors of soil formation
and relates them to the soils in Jim Wells County.

Factors of soil formation

Soil is produced by the action of soil-forming process-
es on material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given
point are determined by the physical and mineralogical
composition of the parent material, the climate under
which the soil material has accumulated and existed
since accumulation, the plant and animal life on and in
the soil, the relief, and the length of time the forces of
soil development have acted on the soil material.
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Climate and living organisms are active factors of soil
genesis. They act on the parent material that has accu-
mulated through the weathering of rocks and slowly
change it into a natural body that has genetically related
horizons. The effects of climate and living organisms are
conditioned by relief. The parent material also affects the
kind of profile that can be formed and, in extreme cases,
determines it almost entirely. Finally, time is needed for
the changing of the parent material into a soil profile. It
may be much or little, but some time is always needed
for horizon differentiation. Usually a long time is needed
for distinct horizons to develop.

The factors of soil genesis are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four.

Parent material

Parent material refers to the unconsolidated mass
from which soil develops.

The soils of Jim Wells County formed in residuum of
limestone and sandstone, in ancient and recent alluvium,
and in ancient marine deposits. They began forming in
the Miocene, Pliocene, and Pleistocene periods.

Shallow soils are on the steeper slopes where erosion
has kept pace with soil development. The major shallow
soils in the county are the Lacoste, Olmos, Parrita, and
Pettus soils, all of which are underlain by caliche.

Moderately deep soils such as the Lattas and Danjer
soils formed in calcareous, clayey, marine sediments.
The Delmita and Goliad soils formed in loamy and clayey
sediments over thick beds of caliche, the Opelika soils
formed in loamy and clayey marine sediments, and the
Pernitas soils formed in calcareous loamy sediments.

Parent material of the deep soils is mainly alkaline,
unconsolidated, sandy, clayey, and loamy sediments.
This ancient alluvium or marine material may have been
reworked by wind or affected by a high water table many
times since it was first deposited. The major soils are
Clareville, Comitas, Czar, Delfina, Leming, Miguel, Papa-
gua, Papalote, Pharr, Racombes, Runge, and Sarita
soils.

Alluvial soils in the county are very young. They are
the Aransas, Odem, and Sinton soils, which are on the
flood plains of the major creeks and rivers.

Climate

Precipitation, temperature, and wind have had a major
effect on the formation of the soils in Jim Wells County.

In past geological ages, the wet climate had an effect
on how the parent material was deposited. Later, as the
soils began to develop, the climate became subhumid.
Because the rainfall was limited, minerals were not
leached from the soils, and, except for the sandy sails,
most of the soils are medium to high in fertility. Because
the soils seldom get wet to a depth of more than 6 feet,
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many soils have an accumulation of calcium carbonate a
few feet below the surface. Most of the young soils have
lime throughout the horizons.

Summer temperatures are high, and winter tempera-
tures are mild. The high temperatures and low rainfall
have limited the accumulation of organic matter in the
soils.

Plant and animal life

Plants, animals, insects, and bacteria are important in
the formation of soils. Gains in organic matter and nitro-
gen in the soil, gains or losses in plant nutrients, and
changes in soil structure and porosity are among the
changes caused by living organisms.

Vegetation, dominantly grasses, has affected soil for-
mation in Jim Wells County more than other living organ-
isms.

Relief

Relief influences soil formation through its effect on
drainage and runoff. If other factors are equal, the
degree of profile development depends mainly on the
average amount of moisture in the soil. Because nearly
level soils absorb more moisture, they generally have a
better developed profile than steeper soils, which can
erode almost as fast as they form.

Relief also affects the kind and amount of vegetation
on a soil. Because slopes that face north and east re-
ceive less direct sunlight than those facing south and
west, they lose less moisture through evaporation. As a
result, the vegetation is denser on slopes facing north
and east.

Soils that are nearly level or slightly concave receive
more moisture than sloping soils and produce more
vegetation; consequently, they generally have more or-
ganic matter, which imparts a darker color to the soil.

Time

Time is needed for the formation of soils that have
distinct horizons. The differences in the length of time
that parent materials have been in place are commonly
reflected in the degree of profile development.

The soils in Jim Wells County range from young to old.
The young soils have very little profile development, and
the older soils have well expressed soil horizons. The
bottom land soils are examples of young soils that do
not have profile development.

Soils that have been in place for long periods and that
occur on nearly level to gentle slopes generally show the
greatest profile development, for example, Delfina and
Runge soils.

Many shallow soils on steep slopes have been forming
as long as the well-developed, nearly level soils. Be-
cause geologic erosion has removed the effects of soil
formation, the shallow soils have not reached an equilib-
rium with their environment. Thus, on steep slopes, relief
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has been the dominant soil-forming factor, and not time.
Lacoste and Pettus soils are examples of such soils.
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Glossary

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.
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Association, soil. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single mapping unit.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VEIY IOW...ooiiiiiiicirccn et erennns Oto3
LOW o eeiercitiinctrevessereceenstscsenenreree e esesennsssesneannenensonnane 3to6
MEIUM..ciiiiicc e ner e s 6to9
Highe sttt reresnenseaes More than 9

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Caliche. A more or less cemented deposit of calcium
carbonate in soils of warm-temperate, subhumid to
arid areas. Caliche occurs as soft, thin layers in the
soil or as hard, thick beds just beneath the solum, or
it is exposed at the surface by erosion.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

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 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.
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Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment re-
mains the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A mapping unit of two or more kinds of
soil occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft
soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between 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; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
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kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained,.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained,—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
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during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and ‘“climatic
moors.”

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess alkali. Excess exchangeable sodium. The resuit-
ing poor physical properties restrict the growth of
plants.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess lime. Excess carbonates. Excessive carbonates,
or lime, restrict the growth of some plants.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
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common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away, the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacily,
normal moisture capacity, or capillary capacity.

Fine textured (heavy textured) soil. Sandy clay, silty
clay, and clay.

First bottom. The normal flood plain of a stream, sub-
ject to frequent or occasional flooding.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Genesis, soll. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gilgal. Typically, the microrelief of Vertisols—clayey soils
having a high coefficient of expansion and contrac-
tion with changes in moisture content. Commonly a
succession of microbasins and microknolls in nearly
level areas or of microvalleys and microridges paral-
lel with the slope.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
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tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

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 hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
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horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral Il precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soll groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Impervious solil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Increasers. Species in the climax vegetation that in-
crease in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to live-
stock.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been re-
duced by grazing. Generally, invader plants are
those that follow disturbance of the surface.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.
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Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more. across. Large stones adversely
affect the specified use.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is greater than
that of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
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surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soll. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “pan” is commonly combined with other words
that more explicitly indicate the nature of the layer;
tor example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Phase, soll. A subdivision of a soil series or other unit in
the soil classification system based on differences in
the soil that affect its management. A soil series, for
example, may be divided into phases on the bases
of differences in slope, stoniness, thickness, or
some other characterisitc that affects management.
These differencees are too small to justify separate
series.

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.
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Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Polypedon. A volume of soil having properties within the
limits of a soil series, the lowest and most homoge-
neous category of soil taxonomy. A *“soil individual.”

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there
is little difference in size of the particles, density can
be increased only slightly by compaction.

Poor outlets. Surface or subsurface drainage outlets
difficult or expensive to install.

Productivity (soil). The capability ot a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by live-
stock; includes land supporting some forest trees.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and
relief are sufficiently uniform to produce a distinct
kind and amount of native vegetation.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid..........cccovvmvreriercinneresnerensesenenans Below 4.5
Very strongly acid........ccooeemveciniinnnninniniennnns 4510 5.0
Strongly acid............... et saie 511055
Medium acid....... e 5.6 t0 6.0
Slightly acid......cccouererrrersiniiieniiiesienens 6.110 6.5
NEULFAL...c.ocrmrerrriirerreree s sessenens 6.6 to 7.3
Mildly alkaling..........ccecrervenceriirecerererenemrcsisenas 74t07.8
Moderately alkaling..........ocveeieeerecerccnmsianinee 79t08.4
Strongly alkaline............cccocnvemviiscnnveinenn, 8.5109.0

Very strongly alkaline.........c.cccconveeennee 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock. Soil scientists
regard as soil only the part of the regolith that is
modified by organisms and other soil-building forces.
Most engineers describe the whole regolith, even to
a great depth, as “soil.”

SOIL SURVEY

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Saline-alkall soil. A soil that contains a harmful concen-
tration of salts and exchangeable sodium; contains
harmful salts and is strongly alkaline; or contains
harmful salts and exchangeable sodium and is very
strongly alkaline. The salts, exchangeable sodium,
and alkaline reaction are in the soil in such location
that growth of most crop plants is less than normal.

Saline soll. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft. masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Serles, soll. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.
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Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silica. A combination of silicon and oxygen. The mineral
form is called quartz.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that 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, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slick spot. Locally, a small area of soil having a pud-
dled, crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in productiv-

ity.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil. A natural, three-dimensional body at the earth’s
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 milimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); s/t
(0.005 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.
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Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble muich. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
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to overflow. A marine terrace, generally wide, was
deposited by the sea.

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,
sift silt loam, 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.” .

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, tawns, and gardens.

Trace elements. The chemical elements in soils, in only
extremely small amounts, essential to plant growth.
Examples are zinc, cobalt, manganese, copper, and
iron.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

Valley fill. In glaciated regions, material deposited in
stream valleys by glacial melt water. In nonglaciated
regions, alluvium deposited by heavily loaded
streams emerging from hills or mountains and
spreading sediments onto the lowland as a series of
adjacent alluvial fans.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new

series name, but the limited geographic soil area
does not justify creation of a new series.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehoie.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The mois-
ture content of soil, on an ovendry basis, at which a
plant (specifically sunflower) wilts so much that it
does not recover when placed in a humid, dark
chamber.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Data were recorded in the period 1951-76 at Alice, Texas]
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It can be calculated by adding the

1A growing degree day is a unit of heat available for plant growth.

and subtracting the temperature below which

maximum and minimum daily temperatures, dividing the sum by 2,
growth is minimal for the principal crops in the area (50 ©OF)
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1951-76
at Alice, Texas]

T
]
i Temperature
]
i .
Probability 1 2U40F | 280F i 320F
i or lower i or lower i or lower
i 1 i
Last freezing i i i
temperature ) i |
in spring: i i i
] 1 ]
1 ] 1
1 year in 10 i i
later than-- ! January 30 | February 19 | March 16
1 1 t
i I ]
2 years in 10 | i
later than-- ! January 17 | February 9 | March 6
i | i
5 years in 10 i | i
later than-- | (M ' January 19 | February 16
[ ] ]
| | |
1 1 1
First freezing i i
temperature | i i
in fall: i |
1 ] ]
] ] 1
1 year in 10 i i i
earlier than-- | December 26 | December 10 | November 13
(] ] ]
1 1 1
2 years in 10 i i |
earlier than-- | January 7 ) December 19 | November 22
1 i 1
] I ]
5 years in 10 1 | |
earlier than-- | (h i January 5 | December 10
] 1 ]
) i 1

TProbability of occurrence is less than

5 years in 10.

TABLE 3.--LENGTH OF GROWING SEASON

[Data were recorded in the period 1951-76
The symbol > means

at Alice, Texas.
more than]

Daily minimum temperature

T
1
|
| during growing season
]
1
Probability | Higher T Higher T Higher

i than i than i than
i 240F i 28°F i 329F
i Days i Days i Days
] ] 1
| ] I

9 years in 10 i >365 i 308 i 262
] ] ]
| ] I

8 years in 10 | >365 i 318 i 274
] ] ]
1 1 I

5 years in 10 | >365 i >365 i 296
] 1 t
| 1 ]

2 years in 10 | >365 i >365 i 319
1 t 1
1 I ]

1 year in 10 | >365 i >365 i 330
] ] ]
1 I )
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TABLE 4.--MAP UNITS AND THEIR POTENTIALS
i 1 v T |
Map unit H Percent ! Cultivated | } i
i of 1 farm i Rangeland | Urban uses | Recreation
i county i crops | 1 i
! i i i i
1 1 T H T
\ ] i | i
1. Lattas-Opelika-Clareville--~-- H 23 1High: IHigh: iLow: 1Low:
i ! low rainfall.| low rainfall.}{ shrink-swell,| too clayey,
i i { | corrosivity, | percs slowly.
i { 1 ! low strength,|
i i | i percs slowly.|
i i i i i
| ) i i |
2. Lattasem-—-=----cemccome——noao—m—— i 3 iHigh: iHigh: iLow: iLow:
H ! low rainfall.! low rainfall.} shrink-swell,| too clayey,
i i ' | corrosivity, | percs slowly.
i i i i low strength,|
| { H ) percs slowly.|
i ] i ] i
i i : i i
3. Pernitas-Olmos-Pettus--------- i 20 | Medium: | Medium: tMedium iMedium:
i { erodes | erodes | shrink-swell,| too clayey,
i | easily, | easily, { corrosivity, | slope,
i ! low rainfall,! low rainfall,| low strength,i small stones.
i \ cemented pan,| cemented pan., seepage, i
} { small stones.| { cemented pan.;
i i | i i
'. | : i i
4, Goliad-Parrita-Lacoste~------- H 8 i Medium: iMedium: iMedium ‘High:
i i erodes | erodes ! shrink~swell,| too clayey,
| | easily, \ easily, { corrosivity, | cemented pan.
i ! low rainfall,| low rainfall,} low strength,,
| | cemented pan.| cemented pan.| cemented pan,|
i } 1 ! percs slowly.|
i ] | i :
i i i i i
5. Runge-Delfina-Papalote-------- } 17 iHigh: iHigh: iMedium: \Medium:
i ¢ low rainfall.| low rainfall.| shrink-swell,| percs slowly,
' ) ' ! corrosivity, | slope.
1 i i ! low strength,|
i i i ! percs slowly.|
i i i i i
i ) ] i i
6. Opelika-Delfina-Czare--we------ 1 16 iMedium: iHigh: iMedium \Medium:
i | erodes ! low rainfall.| shrink-swell,| percs slowly,
1 \ easily, H ! corrosivity, |} wetness.
i i low rainfall.| i low strength,|
] i ] | percs slowly,
i i ! | wetness. H
! | i i i
\ | | i i
7. Delfina-Papagua-Papalote------ i 9 ‘Medium: iMedium: {Medium: {Medium:
i | erodes { erodes { shrink-swell,| percs slowly,
| | easily, | easily, { corrosivity, | wetness.
H | low rainfall.} low rainfall.} low strength,|
i i i | percs slowly.
| H ) i ;
i | ! ) i
8. Papalote-Czar--—--ce-emee——a--- i 3 {Medium: {Medium: iMedium: iHigh
| | erodes i erodes { shrink-swell,]
\ | easily, \ easily, ! corrosivity, |
| ! low rainfall.! low rainfall.! low strength,i
| | | i percs slowly.|
i i i | i
] i i i i
9., Aransas-Sinton--------—-c-=-~--- i 1 iLow: {High: {Low: iLow:
{ floods. ! low rainfall.! shrink-swell,| too clayey,
1 i ! corrosivity, | wetness,
! 1 ! low strength,{ floods.
1 | 1 ]
] 1 1 |
i ] i i
i i i i

floods.
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

H i T
Map | Soil name i Acres \Percent
symbol | i

J 1 J

) | |
1 1Aransas Clay==m———— et mmmme——— o i 1,712 | 0.3
2 tAransas clay, frequently flooded=mmmmm—mccmmmccec o e i 2,943 | 0.5
3 IClareville loam, O to 1 percent SlOpeS===wemmm—mmcc e ccc e cmcccmcmm e ccceeemeemmmaeem | 25,545 | 4.7
4 iComitas loamy fine sand, O to 3 percent SlopeS-—-—-——--ceeccmmmcmcm e mm e | 2,596 | 0.5
5 iCzar fine sandy loam, 0 to 1 percent SlOpeS—-—————— e e e i 11,374 2.1
6 {Czar fine sandy loam, 1 to 3 percent slopesS-—-————-—cccemmmcmmccm e e mmemm oo ] 14,703 | 2.7
7 iDanjer clay, 0 to 1 percent SlOpeS===mm—moom oo e | 1,460 | 0.3
8 iDanjer clay, 1 to 3 percent SlopeS--=—=mmmemeeme e oo cdceec oo e mmmm——meo | 2,113 0.4
9 iDelfina loamy fine sand, 0 to 2 percent SlopeS—====me=eemmmo oo mcocccceceom o mmmm e i 19,064 3.5
10 iDelfina fine sandy loam, 0 to 1 percent SlOpeS-—==-—-m--cm—-ereccmem oo mcmmee——meee i 29,280 | 5.4
1M iDelfina fine sandy loam, 1 to 3 percent SlOpeS==e=--e-———mcmccc e em—mmeeeee i 16,949 | 3.1
12 iDelmita fine sandy loam, 1 to 3 percent SlOpeSm=--—ceecmecccccmemmcmcccemmmeeeemeeee i 1,944 0.4
13 JEAroy Clayemmm e e e e e s e o e e e e i 7,684 | 1.4
14 1Edroy clay, depressionale—-m e oo oo oo ] 8,407 | 1.6
15 iGoliad fine sandy loam, to 1 percent SlopeS-—-==memememcmm o mmmeem e mme e | 1,417 0.3
16 iGoliad fine sandy loam, to 3 percent SlopeS-——-cmmcmmmmmmc e i 7,343 1 1.4
17 iGoliad sandy clay loam, to 1 percent SlopeS-—m—mmmemecmme e e e i 5,713 1.1
18 {Goliad sandy clay loam, to 3 percent SlOpeS-—=—-—-mmmmemmmmc e i 1,860 | 0.3
19 iLacoste-Olmos association, gently undulating-e==e-cc—mmomccmmc e ee e | 10,422 | 1.9
20 |Lattas clay, O to 1 percent SlOpeS—memmmmmecme e oo e mm e e oo i 61,312 1 11.3
21 ILattas clay, 1 to 3 percent SlOpPEeS=mmmemmmommmcm oo m—me————eoe i 4,620 | 0.9
22 iLeming loamy fine sand, 0 to 5 percent SlOpeS====mmmmmcmmc—eccmm oo mmemmeme—een i 4,268 | 0.8
23 iMiguel fine sandy loam, to 3 percent S5lopeS-—--———memmeemeeme e memm e i 6,973 | 1.3
24 10dem fine Sandy loAM=— o e mcm oo e e e m e i 1,177 0.2
25 101i1-Waste 1andom—===om oo e e e e e emmmm—mmmm——m e e mm—————— e : 100 1 ()
26 10lmos association, undulatinge-eeeeeme—cmcm oo mmc oo i 17,054 | 3.1
27 10pelika fine sandy lo@me==mm-m oo - e m—mmm e e oo i 45,090 | 8.3
28 !Opelika fine sandy loam, depressionale-=---——o—o oo md e i 31,005 | 5.7
29 iPapagua soils, depressional-=meemeem o ;oo e i 23,346 | 4.3
30 iPapalote loamy fine sand, O to 3 percent SlopeS-------ceremcmmc e e e i 10,701 2.0
31 iPapalote fine sandy loam, O to 1 percent SlopeS--=-wm-ccccmccmcm e i 15,720 | 2.9
32 iParrita sandy clay loam, O to 3 percent sSlopeS-----—--cecccmcmccmmcccm e e i 15,085 | 2.8
33 |Pernitas fine sandy loam, 1 to 5 percent SlOpeS=m—=———-mmmmccmmom e e meeem e | 7,369 | 1.4
34 iPernitas sandy clay loam, 0 to 1 percent SlopeS-——=—-=ceeecccmcc oo mmeno— i 11,693 | 2.2
35 |Pernitas sandy clay loam, 1 to 5 percent slopeS=--————c-mmccmmmm e e ememm e | 23,181 1 4.3
36 iPernitas sandy clay loam, gullied-e-emmmmmo oo i 293 | H
37 iPettus sandy clay loam, 0 to 3 percent slopeS-—----—---ecccccmcmmmcmm e i 3,231 1 0.6
38 {Pettus sandy clay loam, 3 to 5 percent SlopeS=—=w=—mo——cmcmmccce e i 1,418 | 0.3
39 |Pettus sandy clay loam, gullied-me=mmme— oo mo e eo i 3,306 | 0.6
40 iPharr fine sandy loam, 0 to 1 percent SlOpeS-——=-mm-ceocccccmc oo meememem e i 3,098 | 0.6
41 {Pharr fine sandy loam, 1 to 3 percent SloOpeS-—-—=—————mmmmmmmmm e i 5,062 | 0.9
42 iPharr sandy clay loam, O to 1 percent SlopeS-—==mre—o———mmccmcmcc e e i 4,897 | 0.9
43 {Pharr sandy clay loam, 1 to 3 percent SlopeSe=-eemmeeeom e | 1,644 0.3
4y < T T T e b e L T | 467 | 0.1
45 |Racombes sandy clay loam, 0 to 1 percent SlOpeS—=——----—emccceaccccmccomecmmene—ae | 25,597 | 4.7
46 IRunge fine sandy loam, 0 to 1 percent SlopeS=-mme-mmco-—ceccmcmmoccccccmm e —eneean i 5,169 | 1.0
47 |Runge fine sandy loam, 1 to 3 percent SlOpeS--—=-m—————mmm e i 30,305 | 5.6
48 JRunge fine sandy loam, 3 to 5 percent SlopeS—-———-mmmm—mo oo | 342 | (h
49 IRunge sandy clay loam, O to 1 percent SlOpES-—m-m——mccmcmmo oo oo mee e i 305 | M
50 JRunge sandy clay loam, 1 to 3 percent SlOpeS---mm———mcemeccccemoc e e —em—e— = | 1,241 3 0.2
51 |Sarita loamy fine sand, 0 to 5 percent SlOpeS--—-———————cccccrmmmmmcmecccm e i 490 | 0.1
52 ISinton sandy clay loam=-ee=ceme oo memm e oo ————— e i 2,816 | 0.5

1 WaLer—memm e e e e mceemmme e meeeeme———mm—ee o= 1 1,216 | 0.2

i oo lommmmem

! TOLALommmmmm oo oo mm e mmmmmmmmmmmmmmm e e e oo —mmmmm o= mmmmmmmmmmee | 542,080 | 100.0

]

1

TLess than 0.1 percent.
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield indicates that

of management.

{Yields are those that can be expected under a high level

the soil is not suited to the crop or the crop generally is not grown on the s0il]

Soil name and
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Soil name and

i 7 1 ;
| i i i
map symbol | Grain sorghum i Cotton lint | Flax i Pasture
t ] b ]
1 1 1 i)
1 Bu : Lb 1 Bu i AUMT
1 - 1 — 1 - ] ——
] [ 1 )
Opelika j i i i
27 wmmmmmmmmmm e 1 35 i 200 H 8 i 4,0
] ] ] ]
] ] ] )
1 I ! 30 ! 200 ! 7 : 5.0
(] ] (] ]
1 ] 1 |
Papagua: i i i i
B | 45 ! 250 : -—- : 4.0
1 ] ] )
1 ] 1 |
Papalote \ \ \ {
30mmmmmmmmmmmmmmmmm oo ', 40 : 200 : 7 ! 5.0
1 ] 1 1
1 | ] ]
e L L i 45 i 250 i 8 | 5.5
] ] ] ]
) 1 1 1
Parrita: i i | i
e T e 1 25 1 -—- | -—- i 2.0
| i i ]
Pernitas i i i H
33, 35-----———mmemmeem e i 25 ' 200 ' -—- | 2.5
] ] ¥ 1
1 1 ] i
3Yomcmmm e mmmmm e mmmamn | 40 : 300 : —- : 3.0
1 ] ] ]
I 1 ] |
36mmmme e ) -— ' -—- ' --- i 2.0
i i | '
Pettus i i ) ;
R e Lt | 25 ) -—- i -—- i 2.0
1 ] ] 1
i ] 1 i
3B - ; 20 ' -—- ] -— | 1.5
i i i i
39— | -—- i -—- i -—- i 1.0
| 1 1 1
i 1 1 1
Pharr ] | i }
4O, H2emmmmmmmmmmmmmemmn ! 65 : 450 : --- ' ---
1 ] 1 4
1 ] ¥ 1
B1, B3emmmmmmmmmmmmmmmem ! 45 ! 400 : - : -
1 1 b )
1 1 ] ]
Pits: i 1 ) i
L ittt ittt bttt e e \ -— \ -—- ] -—-- i ---
i i ) '
Racombes H ! ! !
L R i L LT T 1 65 | 500 i - | ---
1 ] 1 ]
1 ] i) ]
Runge i | i i
46, UQmmcmmmmmmmmmemmmmen ! 55 i 250 ' i ! -
(] 1 ] (]
1 1 ] [
47, 50-m=m=mmmmmmmmemmeee : 50 : 250 | 12 : -
(] 1 ] (]
i 1 | i
YBmommmmmmmmm e mmmmmmem ! 45 ! 200 ! 10 : ---
] 1 ] 1
i 1 1 i
Sarita H | i i
S e e L L i -—- i --- i --- i -
] 1 (] 1
) i 1 1
Sinton | i i i
R et T i 70 i 350 | -—- i ———
] i 1 1
] 1 ] 1

Tanimal-unit-month: The amount of forage
mule
éThis map unit is made up of two or more

and behavior characteristics of the map unit.

five sheep, or five goats) for 30 days.

or feed required

kinds of soil.

to feed one animal unit (one cow, one horse, one

See description of the map unit for composition



78

TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES

{Miscellaneous areas are excluded.
entry indicates no acreagel

Absence of an

VIII

H TMajor management concerns (Subclass)
Class | Total | i T Soil |

! acreage \Erosion |Wetness iproblem | Climate
! (&) L (w) I (s) ) (e)
i "™Acres | Acres | Acres | Acres
i i ] ] i
1 ) 1 ] ]
| ] ] 1 ]

I | .- -— -— - E -——
1 1 1 1
] 1 [} ] ]

II \ 284,362 80,605 | 29,280 i 85,622 E 88,855
1 ] 1
] 1 ] 1 ]

111 206,842E 95,449 }108,797 | 2,596 E -——-
1 1 1
] 1 1 1 ]

v i 10,7314 10,731 | -—— E - -
1 1 [] 1
] 1] ] 1 ]

v 1 14,166 ——= | 14,166 | -— -—
] 1 1 ) 1
1 1 1 ] 1

Vi E 3,599E 3,599 E -—- E -——- E -—
] ] ] ] ]

VII E 20,5971 —_— - i 20,597 E -——-
1 ] ] i
i i i i
i ] i i

SOIL SURVEY
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES
[Only the soils that support rangeland vegetation suitable for grazing are listed]
i | Total production | 1
Soil name and i Range site name H | i Characteristic vegetation iCompo-
map symbol | iKind of year | Dry | isition
| | jweight |
i 1 iLb/acre] E Pet
] () 1 1
I 1 1 I 1
1, 2-mcmmmmmm e iClayey Bottomland------------- iFavorable { 8,000 {Virginia wildrye~=-==cecceccn~u=- i 10
Aransas i |Normal ! 6,500 jLittle bluestem-=---ccccmanaa- i 10
! {Unfavorable | 4,500 |Switchgrass-----—-—=w-cecccccc-u- 1 10
i | i {Fourflower trichloris--------- 1 10
1 i 1 iIndiangrass-----scecmccccanaa- {10
! ! ' {Vine-mesquite-=moccccccccmnnax i 10
i i | iBuffalograss-—---—==cececere=a= i 10
! i i {Panicumee=mecccemcccme e e i 5
i ] | ] i
------------------ iClay Loam=====-cec-ce~ewcae-e--|Favorable ! 5,800 |Twoflower trichloris--=---==--j 13
Clareville i {Normal i 5,000 {Fourflower trichloris—e--=---- 112
' iUnfavorable | 3,000 |Little bluestemMe-cecoc——c——em-- i 10
' ' ] {Pinhole bluestem=--==cccew—cax 110
] ! ' {Plains bristlegrass-----====-= i 10
i | ! {Buffalograss----—-=ce=eeecce=- i 10
' ' ' \Pink pappusgrasse--s=-cc===w--- ) 10
i | ! iArizona cottontop=--=c=ccee-=- i 5
' ' ! 1Sideoats grama~-=--—ccc-cee-a- E 5
1 1 1 )
1 ] 1 ] ]
fecccocmcc e iLoamy Sand--=-=--cecccccccceaa- {Favorable i 4,500 {Little bluestem===—cececen-caa-- i 20
Comitas ! {Normal ! 3,500 |Crinkleawn-=-==-ccccccecwnncax 110
i iUnfavorable | 2,000 |Switchgrass---—--=cmcecccnmau= i 10
1 ! 1 lArizona cottontop----==cecece- 110
i 1 ! {Plains bristlegrass—-—-==e-=--- i 10
i ! 1 iTanglehead------wccccccccnen=-- i 5
| ! i !Sideocats grama-—--—-—-c-——c—cw-c--- 5
i ! | {Hooded windmillgrass-—=—===a=-- i 5
i ! ! |Fall witchgrass-=———=e—ccce--- i 5
i 1 | iPink pappusgrass--—c—=--c-cc-a-- i 5
: ] | i i
5, bommmmmmmceeee iSandy Loam==~=eemcaccaccccaaa- iFavorable i 5,000 {Little bluestem--==weccecwona- 1 20
Czar H {Normal { 4,000 |Fourflower trichloris---w----- i 20
i lUnfavorable | 3,000 |Arizona cottontop-==-=-==--====| 20
H ! 1 |Plains bristlegrass--—-----=-- i 10
' ] ] |Hooded windmillgrass------=--= i 5
| i i INash windmillgrass—e—=c-cccce== E 5
1 1 [] 1
1 I ] I ]
T, Boemmcmcccceeee IBlackland--==-cccccmccccaccaa—- iFavorable ! 4,000 jPlains bristlegrass—------ ----1 20
Danjer i |Normal i 3,500 [Sideoats grama~--=~--ccccemea=- 110
i iUnfavorable | 3,000 |Vine-mesquite--=cce-vmmmee—am= 110
i | i 1Texas CUpPErass——--=-==~mmo==== i 10
' ] ' JArizona cottontop-----c-====-- 110
i i ! |Plains lovegrass-—---==--cccw=- i 10
i | i JFourflower trichloris---we---- 1 5
i H | iCurlymesquite--———-—-ememecece- E 5
i | i i i
------------------ iLoamy Sand-==-===eee-w==—-e-ee--|Favorable ! 4,500 iLittle bluestem----e==—ace-w-=| U0
Delfina ! !Normal ! 3,800 {Arizona cottontop------==cc--- i 10
H !Unfavorable | 2,000 {Plains bristlegrass--=--===-=-- 110
! ! & iTanglehead==memmcccmcanaccaaaa i 5
H | ! iSideocats grama---——---c--oce-=- i 5
i i | |Hooded windmillgrass——==e===== 15
| ! i {Pink pappusgrasS---m=----ece-== E 5
1 ] 1 1
1 ] 1 I 1
10, Tlecccccmccaa-- iTight Sandy Loam-=-=-=cc—ceeea- |Favorable i 3,500 |Twoflower trichloris-~---=--=--- i 10
Delfina i iNormal i 3,000 |Hooded windmillgrass======e=-- i 10
! {Unfavorable | 1,000 {Pink pappusgrass--e—=—--cc-we--= i 10
i H | |Buffalograss—=——==-—meccccccoea= i 10
! H H |Sideocats grama-===we-—ccccecea-- I
H ! i {Fourflower trichloris---c---=-- V7
i ! ! iTanglehead==—------——-ncmeeeu- I
! i H iPlains bristlegrass-—----=====- I
i ! 1 IPlains lovegrass—-----=====-~=-=- VT
| | | |Arizona cottontop~===-ecec~--- 76
| i i i 5
' ] ]

|Fringeleaf paspaluml=--e-c-—ce==--
1
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

SOIL SURVEY

Soil name and Range site name

map symbol

S P

Characteristic vegetation

]
i Compo-
ysition

1

V

|
| T ket .ql"Sandy LogMe——w—m—eem e e n
Delmita E

'

)

1

i

'

1

!

B
13w e e :Claypan Prajirieceemecccmaccnaca=-
Edroy i

1

)

'

t

'

[l

1

I

)

I

'

|
Bt bt iLakebedrwemwmmme e
Edroy |

|

!

'

E
15, 1hecmemcmmceme 1Sandy Loam=m-—ce—coccccncaaacax
Goliad i

i

i

!

'

i

t

1

1

I;
17, 18-cmmceem e 'lclay e Y- (| e
Goliad i

'

1

'

'

'

l

'

|

'
19%: |
Lacostee~-wm—ncua-x iShallow Sandy Loame--=we-cee---

)

!

'

|

'

|

:

i

'

I

'

i
OlMmOSm—ceem == }Shallow Ridge=--=e-ca~mcacecaa-

See footnote at end of table.

]
]
)
iKind of year
1
]
T
]
1
1

{Favorable
iNormal
tUnfavorable

|
i
]
1
1
[l
]
]

]

\Favorable
iNormal
iUnfavorable

|Favorable
iNormal
iUnfavorable

iFavorable
{Normal
iUnfavorable

iFavorable
INormal
iUnfavorable

\Favorable

iNormal

{Unfavorable

{Favorable
iNormal
iUnfavorable

5,000
4,000
2,500

5,000
4,000
3,000

5,500
4,200
3,000

5,000
4,100
3,000

3,700
2,800
1,500

2,500
1,800
1,000

{Arizona cottontop
iTanglehead-~------
iPlains lovegrass
{Hooded windmillgrass
{Purple threeawn
iFringeleaf paspalum

1Slim tridens
1

|
iTwoflower trichloris
{Plains bristlegrass

{Buffalograss

IArizona cottontop
iVine-mesquite
iPink pappusgrass
iSideoats grama
iLittle bluestem
1

i

iHartweg paspalum
iSpike lovegrass
iWhite tridens

|Buffalograss

]

{Fourflower trichloris
iLittle bluestem
iPinhole bluestem
iPlains bristlegrass
{Pink pappusgrass
tArizona cottontop
iSideoats grama
|Curlymesquite
]

1

iFourflower trichloris
iLittle bluestem
iPinhole bluestem
{Plains bristlegrass
iArizona cottontop
iHooded windmillgrass

i1Slim tridens

{Pink pappusgrass
iSand dropseed
t

]

iSideoats grama
1Silver bluestem
{Plains bristlegrass
jTanglehead-~--==--
iArizona cottontop

1

[}

[}

]

[}

1

1

I

[}

]

1

[}

]

[}

]

1

]

o -
* AV FeleNe)

iKnotroot panicum

Silver bluestem
iTanglehead=~m===w-
Arizona cottontop
iPlains bristlegrass
{Hooded windmillgrass
{Fall witchgrass

|

U,
(e}
cr

]

[l

]

1

'

t

]

]

[}

]
EENY —_—_
A1 OO T owvuoiua

]
] ]
] ] !
11 1
11 1
IIIII
IIIII
lllll
IIIII
IIIII
IIIII
IIIII
IIIII
IIIII
IIIII
IIIII
_-—_ N
Uioooown

[}

[

[] [}

1 [}

11 1)

| I I
IIIII
IIIII
IIIII
IIIII
lllll
IIIII
IIIII
IIIII
IIIII
—_ e o aw
QOO0 OoO

iPlains lovegrass--------- —————

{Twoflower trichloris
{Pink pappusgrass

iSlim tridens

IWright threeawn
]

]
1
1
1
§
[}
1
1
]
1
:
[ NG RVIRN, RN )
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT

81

COMMUNITIES--Continued

Soil name and
map symbol

Range

site name

Total production
T

weight

Characteristic vegetation

20,
Lattas

Blackland

Tight Sandy L

Loamy Bottoml

Shallow Ridge

See footnote at end of table.

OAM-—~e———cemeea——

and

T
t
i
iKind of year
1
i
]
[

\Favorable
INormal

tUnfavorable

)

1

1

t

1

]

[]

]

1

]

t

]

i

1

1

]

i
iFavorable
INormal
iUnfavorable
[]
1
t
1
]
]
()
1
T
1
]
[
()
1
1
1

|Favorable
{Normal
iUnfavorable

iFavorable
iNormal
iUnfavorable

tFavorable
iNormal
iUnfavorable

!
!
!
1
'
1
!
|
!
3
1
|
1
1
'
|
'
H
!
!
v
1
'
|
1
|
'
|
1
|
!
1
'
|
'
1
v
1
'
|
'
i
1
i
!
'
'
I
!
|
'
i
1
I
1
|
'
!
'
1
'
i
1
1
1
[}
1
1
1
I
'
[}
1
3
)
1
1
t
'
'
i
!
'
1
1
I
'
i
'
|
'
i
1
1
!
[}
'
t
1
I
'
i
]
i
1
|
'
t
'
[}
1
1
'
I
'
[}

Lb/acre

4,500
4,000
3,000

4,500
4,000
2,000

4,500
3,500
2,000

7,000
6,000
4,000

2,500
1,800
1,000

iLittle bluesteMe==—c——neceso=-
|Fourflower trichloris
iIndiangrass
{Arizona cottontop=-cmw—cnecce-
|Sideocats grama
I|Buffalograss—c===—e=e—c—n—-c—w~=
'Pinhole bluesteMe=w-ccmcean—c-
|Pink pappusSgrass-~—---=-—---=---
{Plains bristlegrass
!Vine-mesquite-—==cmecemeacaa—— i
INash windmillgrasse--=me==-=-- i
1

1

'Little bluestem--=-==cr=cem-—-- i
ICrinkleawnem——coemcnmacamacaa— i 10
iSwitehgrass
!Arizona cottontop-=---wr—mmw-- i 10
|Brownseed paspaluf-=-=-===e-=- H
!Sideocats grama-—-———===cew----- |
lHooded windmillgrass
'Knotroot panicum--~—=--we-——e--- 1
{Plains bristlegrass
{Pink pappusgrass
1

]

ILittle bluestem—c=c-—comcce--- i
|Fourflower trichloris
!Silver bluestem----c-wem——e-—- 1
{Hooded windmillgrass
IPink pappusgrass—-~—-—=—-——==-- 110
|Buffalograss—==e——=ecceemm=e=-- i 10
iTanglehead
'Plains bristlegrass—-—-——=—-=—=--- !
IPlains lovegrass----==——=ww===- H
iWright threeawn
1

]

iFourflower trichloris--------- '
iSeacoast bluestem
IVine-mesquite-—=w=-—mememam——- !
{Big sandbur
ISwitchgrags——mmm=mecoeecocmaux !
!Southwestern bristlegrass----- i
i{Texas needlegrass
\Virginia wildrye
IWhite tridens—-me-eommmae—aaa=
1Sideocats grama-===~-~-

\Pink pappusgrass
1

- s

'

1Sideocats grama———-==e=e-—-—==<
!Silver bluestem——e===nw——cw——-
{Plains bristlegrass
iTanglehead
!Arizona cottontop-~--==-—m—e=-- i
{Plains lovegrass-=-e=-==——c-=- i
| Twoflower' trichloris
iPink pappusSgrass~=—-—-———--w-== -—=
1Slim tridens---—=ee—e---w- ————
iWright threeawn
1
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SOIL SURVEY

TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Soil name and Range si

map symbol

te name

Total production
T

Dry

iweight

Characteristic vegetation

1
{Compo-

isition

27, 28=-e-memmemm—— Claypan Prairie
Opelika f
b
]
|
]
1
]
]
]
|
1
t
]
1
(]
1
1
]
t
;
L |Ramadero-«==awe=
Papagua i
1
i
(]
]
]
]
1
]
2
]
|
K Lt iLoamy Sand---~--
Papalote |
]
|
[}
1
t
i
1
|
]
:'
R T L L {Tight Sandy Loa
Papalote '
b
X
1
;
!
]
1
i
)
32—~ e iShallow Sandy L
Parrita i
]
]
b
i
i
]
1]
(]
]
1
E
33, 34, 35, 36----- iGray Sandy Loam
Pernitas

See footnote at end of table.

Meeer——cccaca=-

Lo L R

[l
E
iKind of year
]
]
]
1
]

]

{Favorable
JNormal
iUnfavorable

{Favorable
iNormal
iUnfavorable

{Favorable
iNormal
iUnfavorable

{Favorable
iNormal
iUnfavorable

1
1
[l
I
]
1
|
L}
1
1
]
1
1

1

iFavorable
iNormal
iUnfavorable

iFavorable
iNormal

iUnfavorable

iLb/

5,000
4,000
2,500

5,200
3,500
2,500

4,500
3,900
2,000

4,800
4,000
2,000

3,700
3,000
1,200

4,500
3,500
2,500

acre

T
]
1
I
L}
i
|
1
T
1
1
¥
|

iTwoflower trichloris=--—-—=aa-e--

Fourflower trichloris~eec-ca-a--
jPlains bristlegrass-—--ee=ea-cc--

iBuffalograss

{Arizona cottontop
{Pink pappusgrass
{Sideoats grama
{Vine-mesquite
{Pinhole bluestem
{Curlymesquite

tHooded windmillgrass-—-—-—=~—aa-

iLovegrass tridens
1

1
{Fourflower trichloris---=a-wea--

{Arizona cottontop

{Hooded windmillgrass--——-—=--ca-

{Sideoats grama
iLovegrass tridens

{Plains bristlegrass------—~=—=--

iFall witchgrass
{Vine-mesquite
iWright threeawn

iLittle bluestem
iArizona cottontop

{Plains bristlegrass--=———ecwwa-

iSwitchgrasse=w-
iTanglehead====~

iHooded windmillgrass—ee==acew-

iSideoats grama
1

1
tLittle bluestem

{Fourflower trichloris-—--=w---
{Hooded windmillgrassSe=eeencem-

iSideoats grama
{Arizona cottontop
iTanglehead~-=---
iLovegrass tridens

{Plains bristlegrasseeemeecaeae-

{Plains lovegrass

iFall witchgrass
iArizona cottontop

{Plains bristlegrass=~=-—-——-—aa-

{Red gramae=—==-=-=~
iTanglehead-=~-~
{Pinhole bluestem
{Pink pappusgrass

{Hooded windmillgrass==—-——==wa=

iSlim tridens
t

i
{Fourflower trichloris-~~——=—-—u-

tLovegrass tridens
|Pink pappusgrass

iPlains bristlegrass----—-=-w--
iHooded windmillgrass-----==c~-=

iArizona cottontop
{Fall witchgrass
]

-
[}

t

|

—_

VI3 ~1=~100 0 O WUl

(SR RO R RE R |

10
10
10
10
10
10

20
15
10
10
10
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

83

Total production
T

T

1
iCompo-

T T L]
1 H ]
Soil name and i Range site name | i Characteristic vegetation
map symbol ! 1Kind of year | Dry | isition
: i iweight | i
1 ] TLb/acre] ] Pet
1 [] ] ] 1
] 1 ] ] 1
37, 38, 39-----c--- iShallow Ridge--==—==cececccccaa- iFavorable i 3,200 }Arizona cottontop----meecccew-- 120
Pettus | {Normal | 2,700 |Sideoats grama---=-=c--v-=-=-- i 10
1 iUnfavorable | 1,500 jLittle bluesteme-m=-=mceec—aa-- 110
i i | i Twoflower trichloris~---=-==-- i 10
} H i |Tanglehead---------c-mcccnmn== i 10
! ! ! {Pinhole bluestem--------wecee= i 5
! H ! iGreen sprangletop--==-eecrm==-- 15
| H ! 1S1im tridens---—---—c—nmcmeeee- i 5
! ! ! iFall witchgrass-----ceec——aea- 15
' 1 i JHairy grama------—---=-ececcee-- i 5
! ! ' iCurlymesquite-————~-momoeecaa~ E 5
1 ] 1 1
] 1 ] I ]
40, 41, 42, 43----- iGray Sandy Loameeecececccaca-- iFavorable | 4,800 |Twoflower trichloris~----=---- 110
Pharr 1 iNormal | 4,000 {Fourflower trichloris-=-==-=-- i 10
H lUnfavorable | 2,500 |Plains bristlegrass-----=---=-= i 10
H ! H 'Hooded windmillgrass-~-=—=—e--- 110
H H 1 IPink pappusgrass------—--—==-=-- i 10
! H H |Green sprangletop=e————c——=ea- i 8
H H | iLovegrass tridenSe-e-—e-<—eeca-- VT
i i i | |
| | | : ;
L R et iClay Loame—w—wcocamccmccecce—-" |Favarable | 6,000 |Fourflower trichloris~--———e-- | 40
Racombes i {Normal i 5,000 |Arizona cottontop--—-s--—cccaas i 10
| iUnfavorable | 2,500 |Sideoats grama=-=--=--=-==-=--- 110
| H ! iLovegrass tridens-=----c-eccw-.- i 5
' ' ' |Hooded windmillgrass----=----- 1 5
! | H |Plains bristlegrass----------- i 5
! | ! {Buffalograss————-—-——«=wmemece=-- i 5
! i i iVine-mesquite-—-—=~-cccmcunn-.- i 5
] i ' IPink pappusgrass---—e-=—------ i 5
1 1 t ] [}
] 1 1 ] ]
46, 47, 48, 49, 50-{Sandy Loame==-=ccececccccaaaax iFavorable i 5,400 iLittle bluestem--=--ceemeona—= 1 20
Runge 1 {Normal | 4,800 |Fourflower trichloris-=—=o---- v 10
i iUnfavorable | 3,000 [Twoflower trichloris---------- i 10
' ] ] {Arizona cottontop--==w-eee=a-- 110
' ' ' |Plains bristlegrass--=---==--= {10
i ! H |Pink pappusgrass—-==-=eecce===-= 110
i ! ! IMesquite-=m=—e—cccmmmc e 5 5
] t ] )
I ] ] ] 1
R L 1Sandy-m=ee commmmm e e |Favorable ! 5,000 |Seacoast bluestem-=--mec——wnaa- 1 50
Sarita ! iNormal | 4,000 |Brownseed paspalum---e-e——===-= i 5
! {Unfavorable | 2,000 |Indiangrass--=-—--e—--ccccca~-e- 15
H H ! ISwitchgrass-=——==—cccccccnaaa- i 5
H ! ! iTanglehead-===—memcccceccnanax i 5
H H ! iFringeleaf paspalum-------cc-- iP5
H ! H 'Hooded windmillgrass====—==e--- i 5
1 1 [} 1 ]
I 1 ] 1 1
o |Loamy Bottomland---eececccnean- {Favorable ! 7,000 }Fourflower trichloris---ee=--- i 15
Sinton ! iNormal } 6,000 jLittle bluestem---=-c-oweacee- i 15
! iUnfavorable | 4,000 |Vine-mesquites-—ecceveccaccaa~- 110
} H i iSwitehgrass-—--—-ccccmeanamnaaaa i 5
' H | !Southwestern bristlegrass----- 15
' ' ' iTexas wintergrass-===~-======= i 5
! H H iVirginia wildrye-——=-ccccceswa i 5
' ' ' iWhite tridens-—--c--eemcvccccanx i 5
! ! H |Sideocats grama--~-e-——--—cc~e-= i 5
! ! H {Buffalograss==me——ecem—ce—caaax i 5
1 i i |Pink pappusgrass—=-—--—--cee=== 15
! ! ! {Plains bristlegrass--------—--- i 5
1 ] 1 1
] i ]

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions

Severe:
low strength.

Moderate:
shrink-swell.

Moderate:
shrink-swell.

Moderate:
shrink-swell.

T iModerate:

! too clayey.
¥
1
1

of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
T : ] i i
Soil name and | Shallow i Dwellings 1 Dwellings | Small 1 Local roads
map symbol | excavations i without i with i commercial i and streets
! 1 basements i basements i buildings 1
i T \ T |
1 1 i [}
] 1 ] ]
Aransas: | ! ] '
1, 2m—=memmmemeem iSevere: Severe: iSevere: iSevere iSevere:
floods, floods, { floods, i floods, i floods,
too clayey, wetness, i wetness, | wetness, i wetness,
wetness, shrink-swell. i\ shrink-swell. | shrink-swell. | shrink-swell.
() 1 1
: : !
] 1 1
t ] (]
] | ]
(] ] 1
] 1 1
] 1 ]
] i 1
1 1 ]
1 ]
]

Comitas: |
L ettty iModerate: Slighte--eem-e=mv iSlight-=—~eeceu-- 1Slight-—-ewe—oum—- iModerate:
! cutbanks cave. i i | low strength.
(] 1 1 1
] ] i i
Czar: i i i i
5, Bemcmmmmcee 1Slight-meecceeumm Slight--aeececmex 1Slight-—=~cceec—muo {Slight-=ceccveue-- iModerate:
i i i ! low strength.
1 1
] ]
Danjer i i
Ty Brmmmmem e iSevere: 1Severe: Severe: Severe: Severe:
{ too clayey, t shrink-swell, shrink-swell, shrink-swell, shrink-swell,
! cutbanks cave. | low strength. low strength. low strength, low strength,
] 1
1 1
Delfina H i
9, 10, 1l-eem—==x iSlight-~=ceceue=-- iModerate: Moderate: Moderate: Moderate:
| shrink-swell. shrink-swell. shrink-swell, shrink-swell,
i low strength.
]
1
Delmita: i
12— = iSevere: Moderate: Severe: Moderate: Moderate:
| cemented pan. cemented pan. cemented pan. cemented pan. cemented pan.
i
Edroy: i
13, Wemecenceane iSevere: Severe: Severe: Severe Severe:
floods, floods, floods, floods, floods,
wetness, wetness, wetness, wetness, wetness,
cutbanks cave. s s
Goliad:
15, 16, 17, 18---{Moderate: Moderate: Moderate: Moderate Moderate:

shrink-swell,
low strength.

o
shrink-swell. shrink-swell,
c

o
shrink-swell,
emented pan. c

emented pan.

L?costeﬁ
19:
Lacoste part--- Moderate:

cemented pan.

Moderate:
cemented pan.

Moderate:
cemented pan.

Moderate:
cemented pan.

Moderate:

)

1

]

|

1

1

E

i

| cemented pan.
]

1

]

]

]

1

]

;

{ cemented pan.
1

]

(]

]

t

[

)

1

]

!

1

1

1

]

1

1

1

i

1

t

)

1

(]

]

]

]

)

]

i

i

t

1

1

[}

1

|

shrink-swell. i

]

t

1

)

)

1

1

1

)

1

]

1

t

]

(]

i

1

1

]

1 1
1
i
|
Ll
1
]
1
1
1
]
|
]
]
]
|
(]
1
1

]

L] ]
] ]
1 1
) 1
1 ]
1 ]
1 1
1 1}
1] i
] )
| ]
] 1}
1 1
) )
i ]
1 ]
] ]
] 1
| ]
) 1
t ]
1 ]
1 1
] )
1 1
] 1
1 ]
[l k)
1 |
1 1
1 ]
] 1
] 1
1 ]
1 1
1 )
1 [

hrink-swell. \ shrink-swell. ! shrink-swell.

] ]
] 1
] ]
1 1
] ]
] )
] ]
| 1
] 1
1 1
(] (]
] [}
[} !
1 1
] ]
1 1
] 1
1 ]
] ]
| 1
1 ]
] [
1 ]
1) [}
1 1
1 |
1 1
] ]
] ]
1 1
1 1
] ]
(] ]
1 1
' ]
1 1
] ]
1 1
1 1
] 1
] ]
|

1

Olmos part----- {Severe: Moderate: Severe: Severe: Moderate:
| cemented pan, cemented pan, cemented pan. cemented pan. cemented pan.
{ small stones. large stones.
1
]
Lattas: ]
20, 2l-cereme—m— iSevere: Severe: Severe: Severe: Severe:
| too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
| low strength. low strength. low strength. low strength.
)
1
Leming | | 1
P22mmmm e — e iModerate: Slightereer—ece-- 1Slight-==ece-=aae- 1Slight~===smecece—o iModerate:

too clayey, low strength.

1
i
| cutbanks cave.
1
[}

See footnote at end of table.
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shrink-swell.

shrink-swell.

shrink-swell.

low strength,
shrink-swell,

[ 1 T T T
1 ] 1 | 1
Soil name and | Shallow H Dwellings i Dwellings i Small | Local roads
map symbol i excavations i without i with i commercial i and streets
i i basements i basements ' buildings |
T T T T 1
1 i ] 1 ]
Miguel: ' ; ‘ i §
e e DL L iModerate: iModerate: iModerate: {Moderate: {Moderate:
| too clayey. { shrink-swell. { shrink-swell. { shrink-swell. } shrink-swell.
M) 1 1 1 1
Odem: 1 i i E E
2lemmrr e iSevere: iSevere: |Severe: |Severe: {Severe:
i floods. { floods. i floods. i floods. i floods.
(] 1 1 1 ]
i 1 1 H 1
Oil-Waste land i | i i i
25mmmmm e mmmo- i --- | - | --- | - | —
i i i i i
Olmos i i : i i
LY iSevere: iModerate: !Severe: iSevere: iModerate:
{ cemented pan, \ cemented pan, { cemented pan. \ cemented pan. | cemented pan.
| small stones, ! large stones. ) i i
1 1 1 1 1
1 1 1 1 ]
Opelika 1 1 | 1 i
27-=====mmmmm - 1Severe: iSevere: iSevere: |Severe: jSevere:
{ wetness. i wetness, ! wetness, { wetness, i low strength.
i i floods. } floods. i floods. i
1 ) ] 1 ]
1 1 ] 1 ]
g e e LT {Severe: iSevere: iSevere: iSevere: iSevere:
| wetness, \ wetness, | wetness, | wetness, | low strength,
i floods. i floods. i floods. } floods. i floods.
1 1 ¥ t t
] ] ] i 1
Papagua: i | i i |
L1 PO ‘Moderate: iSevere: 'Severe: iSevere: iModerate:
i floods, i floods. i floods. \ floods. | floods,
| wetness. i H i i shrink-swell.
[} ) 1 ) 1
1 1 I i 1
Papalote: i | i i H
30, 3le~commanaan iSlight-=e----«-- {Moderate: iModerate: iModerate: iModerate:
H i shrink-swell. \ shrink-swell. { corrosive, i low strength,
i i i | shrink-swell. { shrink-swell.
1 1 ) 1 1
Parrita: E E E i ;
32— e iSevere: ‘Moderate: iModerate: iModerate: {Moderate:
i cemented pan. t cemented pan, | cemented pan, \ cemented pan, | cemented pan,
i i low strength. | low strength. \ low strength. i low strength.
(] 1 1 ) (]
Pernitas: E E E i i
33, 34, 35, 36---{Moderate: iModerate: i Moderate: IModerate: iModerate:
! too clayey. { shrink-swell, { shrink-swell, { shrink-swell, | shrink-swell,
i | low strength. { low strength. | low strength. i low strength.
() () 1 ] 1
Pettus: E E E i E
37, 38, 39------- iModerate: iModerate: iModerate: iModerate: iModerate:
{ cemented pan. | cemented pan. | cemented pan. i cemented pan. { low strength.
4 (] 1 ] t
Pharr: ; E ; E s
40, 41, 42, 43---|Slighte-c-nwua=- 1Slighteeccm-maun 1Slightemeccwewa= iSlighte-eemcneu- {Moderate:
i i i i ! low strength.
i i ] i i
Pits: 1 1 i : i
TR | — | - : - ] - | ——-
1 1
Racombes: E E E ! i
L 1Slightm~——==eu-- iModerate: {Moderate: {Moderate: {Moderate:
| { shrink-swell, i\ shrink-swell, { shrink-swell, | shrink-swell,
1 { low strength. i low strength, | low strength. i low strength.
] 1 1 1 1
Runge: ; 5 E i E
46, 47, 48, 49, | : | : |
50cc—mmcm e 1Slight-=-ecemom- iModerate: iModerate: {Moderate: |Moderate:
[} ) 1
H | {
] 1 |
i i i

See footnote

at end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

1 T T T T
3 ] 1 [ )
Soil name and | Shallow H Dwellings i Dwellings | Small i Local roads
map symbol i excavations | without i with | commercial i and streets
\ } basements ) basements | buildings }
T T T 1 14
s | a ; ;
Sarita H | } | H
5leccmme e |Severe: 18light--=cccmee-—-- {Moderate: 1Slighteem-mvocuee- {Moderate:
i too sandy, H { low strength, H } low strength.
| cutbanks cave. | } shrink-swell. ' i
] 1 (] ) ]
1 1 ' i 1
Sinton i 1 } ) 1
5Remmmmm—mmee e iSevere: |Severe: |Severe: |Severe: iSevere:
floods. i floods. | floods. i floods. i floods.
1 (] ] 1
1 ] ] 1

1This map unit is made up of two or more dominant kinds of scil. See description of the map unit for the

composition and behavior characteristiecs of the map unit.
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TABLE 10.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil
was not rated]

1 i i 1 1
Soil name and i Septic tank { Sewage lagoon | Trench i Area i Daily cover
map symbol i absorption i areas i sanitary | sanitary i for landfill
} fields i i landfill | landfill ]
1 i i i T
i i | ; i
Aransas: i ) ) i 1
1, 2ecccme e e iSevere: 1Severe: |Severe: ISevere: \Poor:
| percs slowly, i floods. i floods, { floods, |\ too clayey,
i floods, i | wetness. | wetness. | wetness.,
| wetness. 1 ! i i
| a ; a |
Clareville: i ] ' '
R e L T iModerate: 1Slight-=emeeeceae {Moderate: 1Slighteeeeccacmauo {Fair
E percs slowly. i | too clayey. | i too clayey.
] 1 ) 1
) ] ] i ]
Comitas: | | 1 i ]
L ittt 1Slight-==-eomuuu- iSevere: |Severe: iSevere: {Fair:
i | seepage. | seepage. | seepage. { too sandy.
] ] ] 1 ]
1 1 1 i ]
Czar | i i i i
5, bommmmmm e 1Slighteemmmmmaaau |Moderate: 1Slightewe—memnuem 15light—em—mam——u- 1Good
i | seepage. i i i
(] (] 1 ]
] 1 1 ] 1
Danjer: i i | ' |
N ettt iSevere: 1Slight=-eee—aace- |Severe: 1Slight-—-ee-cuuew- |Poor
? percs slowly. H | too clayey. | E too clayey.
1 [} !
L] 1 i 1 ]
e L LT P iSevere: iModerate: |Severe: 1Slighte—eeemeeeuan {Poor
| percs slowly, { slope. | too clayey. i | too clayey.
1 ] 1 (] 1
Delfina: E E E E ;
e it LT {Moderate: 1Slighteecemceacm- iSlight-mmecmemn-- 1Slightee—mee-ocun {Fair:
i percs slowly. H i i | too sandy.
4 1 ) ] ]
1] ] ] ] 1
10-mmmecc e iModerate: 1Slight--==-~-nu-- iSlighteweemmcmmoneo iSlighte—-emewecan- 1Good.
| percs slowly, i H i i
1 1 ] 1 1
1 ] ] 1 1
Tlommmc e iModerate: {Moderate: 18light=meeee————- 18lightecmaemeaaun 1Good.
| percs slowly, i slope. \ i
1 1 1 ] ]
1 ] 1 1 1
Delmita: i i i i i
12-cmomcccmmmee e iSevere: iSevere: iSevere: 1Slighteeecer—eeaao iFair:
} cemented pan. i cemented pan. | cemented pan. i i thin layer.
1 1 ] ] ]
) [ ] i 1
Edroy: | i ! | !
13, Tdeommmcemmeeeee iSevere: 1Slight-=eceea-a=-- iSevere: iSevere: \Poor:
| percs slowly, | i floods, { floods, | too clayey,
{ wetness. i | wetness, | wetness. { wetness.
! ! i too clayey. | )
] 1 1 ] (]
1 ] i 1 ]
Goliad: i i | i i
15, 16, 17, 18----- |Severe: |Severe: iModerate: 1Slight-=emeaca—ax {Fair:
i cemented pan, { cemented pan, { cemented pan, 1 | thin layer.
\ percs slowly. i { too clayey. 1 )
1 1 ] 1 )
' ] 1 1 H
Lacoste: 1 i i i i
119: i i i i |
Lacoste part----- iSevere: iSevere: iSevere: 1Slight-ecececna-o | Poor
i cemented pan. \ cemented pan, | cemented pan. H i thin layer.
H | seepage. H ] i
i ] | i i
Olmos part------- {Severe: iSevere: iSevere: iSlighter-mmc-cee- iPoor
{ cemented pan. \ cemented pan, } cemented pan, 1 i cemented pan,
i | small stones, { small stones. 1 } small stones.
Lot | | | | |
a as: | i H 1 i
20, 2lemmeccmcmmeee iSevere: 18lighteemr———————-— iSevere: iModerate: {Poor:
| percs slowly. i too clayey. | wetness. i too clayey.
t t ]
1 [ -1

See footnote at end of table.
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TABLE 10.--SANITARY FACILITIES--Continued

T T 1 T T
L] 1 ' ] 1
Soil name and 1 Septic tank { Sewage lagoon | Trench i Area 1 Daily cover
map symbol | absorption 1 areas ) sanitary i sanitary i for landfill
| fields i i landfill i landfill \
1 H i 1 i
i i i i i
Leming: ' i i i i
o3 J |Severe: {Moderate: 1Slight--=--vcecw0- 1Slighte-ecceccmme- {Fair:
| percs slowly. ! slope. | i | too sandy.
1 ] 1 (] 1
1 1 ] ] 1
Miguel ! i | i !
23w e iSevere: iModerate: {Moderate: 1Slighte=ccmccne-- {Fair
| percs slowly. t slope. | too clayey. | | too clayey.
) ] (] 1] 1
1 ] t ] I
Odem | i | i i
e iSevere: iSevere: iSevere: {Severe: iGood.
| fluods. | floods, i floods. \ floods, i
| | seepage. H | seepage. i
) 1 1 ] 1
1 ] I ' I
0il-Waste land: ' ] i ] |
25eccc e i -—- i -— i -—— 1 -— : -———
: ; ‘ ‘ |
Olmos 1 | ] ; i
-] iSevere: iSevere: iSevere: 1Slight-=-cmcceee-a iPoor:
| cemented pan. | cemented pan, { cemented pan, i | cemented pan,
| { small stones. ! small stones. i i small stones.
] 1 ] 1 )
1 1 ' 1 1
Opelika: i ] i ] H
o3 iSevere: 18light-3weeecaanma iModerate: i Moderate: 1Good..
| percs slowly. i | wetness, ! wetness, H
! ! ! floods. i floods. H
t 1 1 ) []
] 1 1 1 I
28emmmcnmm e iSevere: 1Slight=eweecememeaa iSevere: iSevere: 1Good .
{ percs slowly, i } floods. i floods. i
| floods. i i ] i
| i v ; i
Papagua: ! i ] ] '
L2 P iSevere: 1Slightermceccaaa- iModerate: {Moderate: tFair
| percs slowly. H | wetness, { floods. { too clayey.
| | i floods. i H
i | i : ]
Papalote: 1 ] | } |
30, 31-cecccemeemem iSevere: 1Slight-—w-ececees iSlight-=--c-acc-- iSlighteemeevcaaaa tGood.
! percs slowly. ] i i ]
1 (] 1 1] []
1 I ] 3 1
Parrita: 1 d i i :
Y T ik iSevere: |Severe: iModerate: 1Slight-==ccacecea-- {Poor:
| cemented pan. | cemented pan. | cemented pan. i | thin layer.
] ] ] " - -
] 1 ] 1 1
Pernitas: i ) | i i
33, 34, 35 36----- iModerate: iModerate: {Moderate: 1Slighte=eecceweeo iFair:
{ percs slowly. { seepage. i too clayey. i i too clayey.
t 1 ) 1 1
t ] 1 ] )
Pettus: ! i i ! i
37, 38, 39-=~-=--—- 1Slight------eee-- |Moderate: 1Slightecemececemcax 1Slightececcacacan {Poor:
v | seepage. 1 ! i thin layer.
) t 1 ] ]
] ] ' ] ]
Pharr 1 ! ! ! '
40, H2emcoma—m—naee 1Slight----=cocco-- {Moderate: 1Slight--=-ccoco-- 1Slight-=mweeeeeeao 1Good.
| | seepage. i 1 1
i | ] i "
41, U3-ccmccceemee iSlight----==ce--- iModerate: 1Slighte--cccaec-- 1Slighte---eccoeu-- iGood.,
' | seepage, i ; ]
H ! slope. H 1 i
i i i i ]
Pits: ' i : i )
BYeoeccmm e e | -—- ' - ] -— i -— i ———
1 ] ] i i
Racombes: | i i i i
L S {Moderate: iModerate: 1Slight==ceececeaa=-- 1Slighte—ccccacaa—-- {Good.
| seepage. i i
1 1
1 1

i percs slowly.
1
'

See footnote at end of table.
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TABLE 10.--SANITARY FACILITIES--Continued
H i | i T
Soil name and i Septic tank | Sewage lagoon | Trench | Area i Daily cover
map symbol i absorption H areas | sanitary i sanitary i for landfill
i fields i i landfill i landfill i
i i i 1 H
i i i i |
Runge i H H i i
46, U9-cmcrmmmcm e 1Slighteceecnemeam 'Moderate: 18lighteeeeaeaaaau 1Slighteeaeenemraax 1Good.
| | seepage. ) | i
i i i i i
47, 48, 50-ccccee-- 1Slight-====cce--- iModerate: 1Slighteeemacaaaau iSlightm=—=meeacax 1Good.
| y slope, i ' '
1 | seepage. | i
) i (] 1 1
| i 1 ) ]
Sarita 1 i i i i
Slomccccc e 1Slight-=cececacaaa iSevere: |Severe: iSevere: {Poor:
H | seepage. | seepage. i seepage. i too sandy.
(] 1 ] ] 1
1 ] 1 ] ]
Sinton | i ) i H
52-mcmmcm e iSevere: |Severe: |Severe: iSevere: 1Good .
{ floods. i floods. | floods. ! floods. i
1 ] ] ]
1 1 ] 1

1This map unit is made up of two or more dominant kinds of soil. See description of the
composition and behavior characteristics of the map unit.

map unit for the
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[Some terms that describe restrictive soil features are defined in the Glossary.

TABLE 11.--CONSTRUCTION MATERIALS

SOIL SURVEY

See text for definitions

Lacoste:
T19:
Lacoste part-------

Olmos part-------<-

]

\Fair:

i thin layer.

[]

]

{Poor:

\ cemented pan,
i large stones.
1
1
1

]

|Severe:
shrink-swell,
low strength.

{Fair:
i low strength.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Poor:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

too clayey.

Fair:
thin layer,

Poor:
thin layer,
small stones.

Poor:
too clayey.

Poor:
too sandy.

of "good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]
T i i i
Soil name and 1 Roadfill | Sand i Gravel H Topsoil
map symbol ! ] | 1
i i ] i
i i i 1
' ] ] i
Aransas: | | | i
1, 2mcmcmmmemmm—emae {Poor: IUnsuited: iUnsuited: iPoor:
{ shrink-swell, | excess fines. | excess fines. | too clayey,
i low strength, i i | wetness.
| wetness., ] ! ]
] i i i
Clareville: ] ' ] i
Jemmenc e ————— {Poor: tUnsuited: iUnsuited: {Fair:
\ low strength. i excess fines. i excess fines. i too clayey.
t 1 [] )
] I 1 ]
Comitas i 1. 1 1
-------------------- {Fair: |Poor: tUnsuited: {Poor:
| low strength. | excess fines. | excess fines. | too sandy.
] [ 1 1
1 ' 1 ]
Czar: ] i i i
5, bmmmmmccccc e {Fair: tUnsuited: tUnsuited: \Fair:
i low strength. | excess fines. | excess fines. { thin layer.
1 ] ] ]
1 1 ] ]
Danjer: i 1 ! |
T e \Poor: tUnsuited: iUnsuited: jPoor:
i\ shrink-swell, | excess fines. i excess fines. ! too clayey.
! low strength, ] i ]
] 1 [] 1
] I ] ]
Delfina H | ' i
e J ‘Fair: IUnsuited: iUnsuited: {Poor:
{ shrink-swell, | excess fines. | excess fines. | too sandy.
| low strength. H i i
] t [] t
] ] ] ]
10, 1lecemeccccccnna- \Fair: iUnsuited: iUnsuited: {Fair:
| shrink-swell, { excess fines. { excess fines. | thin layer.
! low strength. H 1 ]
1 1 ] 1
] I 1 1
Delmita: i i ] |
12 ccccmccmm——————— 'Poor: iUnsuited: iUnsuited: 1Good.,
i thin layer. \ excess fines. i excess fines, i
1 1 t '
I ] ] ]
Edroy: ! i 1 H
13, THocmccmcmcmmamam {Poor: iUnsuited: tUnsuited: |Poor:
i shrink-swell, | excess fines. | excess fines. i too clayey,
! low strength. H i | wetness.
i 1 t 1
) 1 ] 1
Goliad: ! | i |
15, 16, 17, 18---u--- {Poor: iUnsuited: {Unsuited: {Fair:
low strength. | excess fines. i excess fines. i thin layer,
] 1 1
| t d
1 1 ]
1 1 1
] ] I
1] [] (]
] 1 ]
i ] i
t 1 i
t 1 I
1 ] ]
] ] ]
1 1 ]
] t ]
1 [] 1
] 1 1
] 1 1
1 1 ]
[] 1 1
I 1 1
1 1 b
I ] ]
i | i
] 1 ]
1 1 1
1 1 1
1 ] ]
] [] 1
] ] 1
1 ] 1
] ] [}
] i ]
] i i
1 1 ]
1 ] ]

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

91

low strength.

excess fines,

excess fines.

too clayey.

T 1 T T
] ] ] 1
Soil name and H Roadfill H Sand i Gravel i Topsoil
map sSymbol | i | H
y
] ] i i
T T T T
: : : !
1 1 1 1
Miguel: ! { H !
R ettt {Fair: iUnsuited: tUnsuited: {Fair:
{ shrink-swell. { excess fines. | excess fines. i thin layer.
13 t ] ]
[ [ 1 1
Odem: i i i i
L et e L T 1Good-=vmmmc e eee e {Poor: iUnsuited: 1Good.
H | excess fines. { excess fines. 1
1 1 1 ]
+ 1 1 i
0il-Waste land ! ! i i
25mmmcme e i -—- | - | -—- i -
i ] ' 1
Olmos: H } } i
126mm e |Poor: lUnsuited: lUnsuited: iPoor:
| cemented pan, | excess fines. i excess fines, { thin layer,
| large stones. i | | small stones.
] [] [] 1
] ] ] 1
Opelika: i i i \
27, 28-ceccecacwa {Severe: Mnsuited: {Unsuited: {Fair:
{ low strength. | excess fines. | excess fines. i thin layer,
H i i i too clayey.
1 1 1 1
] 1 ] ]
Papagua: H 1 | |
LT D — jFair: iUnsuited: iUnsuited: \Poor:
| shrink-swell, i excess fines,. | excess fines. | too sandy.
{ low strength. H H i
1 1 1 )
] 1 ] i
Papalote: i H ! !
30-cmmmmm e {Fair: iUnsuited: iUnsuited: \Poor:
! low strength, | excess fines. { excess fines. { too sandy.
{ shrink-swell. i i )
1 ] 1 1
] ] 1 i
3l e {Fair: tUnsuited: fUnsuited: {Fair:
i low strength, i excess fines, { excess fines. { thin layer.
i shrink-swell. i i i
1 ) 1 4
1 [ 1 1
Parrita ] ' i i
KA e L e iPoor: {Unsuited: {Unsuited: {Fair:
i low strength. | excess fines. i excess fines. { thin layer,
H | i i too clayey.
1 [] ] 1
[ 1 ) ]
Pernitas: ! ' ' |
33cmmm ——————— {Fair: tUnsuited: tUnsuited: {Fair:
! shrink-swell, | excess fines. | excess fines. i thin layer,
! low strength. i i | excess lime.
] 1 3 1]
] 1 ] [
34, 35, 36-mcamcee- {Fair: {Unsuited: tUnsuited: 1Fair:
| shrink-swell, | excess fines. | excess fines. i too clayey,
! low strength. i ] i excess lime.
1 [] ] 1
Pettus: E i i '
37, 38, 39--=v--- \Fair: iUnsuited: iUnsuited: {Fair:
! low strength. | excess fines. | excess fines. | excess lime,
i i 1 ! thin layer.
1 ) 1 []
] i 1 i
Pharr: 1 ] i |
40, Yleccoceceea- \Fair: tUnsuited: iUnsuited: iGood.
1 low strength. | excess fines. | excess fines. ;
] 1] 1 t
] [ 1 [
42, Y3eccnceccces {Fair: iUnsuited: iUnsuited: {Fair:
\ low strength. | excess fines, | excess fines. \ too clayey.
] [] 1 ]
1 1 ] [
Pits: | ] i 1
Yo e e e H - H -—— | - i -—
[] ] 1 1
1 ] ] )
Racombes: ' ' i i
LR ittt {Poor: iUnsuited: iUnsuited: {Fair:
1 1 []
| | |

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Runge:
46, 47, 48, 49, 50--~|Fair: Unsuited: Unsuited: Fair:
low strength, excess fines. excess fines. thin layer,

shrink-swell. too clayey.

———— e e e e e e e o ]

Sarita:
o T - Fair: Fair: Unsuited: Poor:
low strength. excess fines. excess fines. too sandy.
Sinton:
5Rememem e ——— Moderate: Unsuited: Good.

Unsuited:
e

low strength, excess fines. xcess fines.

et e et RS

1This map unit is made up of two or more dominant kinds of soil. See description of the map unit for the
composition and behavior characteristics of the map unit.
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TABLE 12.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of "slight,” "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated]

Limitations for-- Features affecting~--

L] T
1 1
Soil name and | Pond | Embankments, | i T~ Terraces T
map symbol H reservoir i dikes, and i Drainage i Irrigation i and i Grassed
! areas ! levees i ; } diversions ) waterways
T 13 T T T 1}
| | | e a a
Aransas: | i i H i i
1, 2ocmmmccwaacaa iSlight-eeceeeew- iModerate: {Percs slowly, |(Slow intake, |Percs slowly, |Percs slowly,
H \ compressible, | floods, i floods, i floods, | wetness.
i i low strength. | wetness, | wetness. { wetness. :
1 ) 1 [] 1 [}
1 ) ] 1 ] 1
Clareville: | | | | 1 |
R il iModerate: iModerate: |Percs slowly---i{Percs slowly---iFavorable---~-- {Favorable.
| seepage. ! compressible. | ' ! i
[] 1 1 1 ] 1
i ] 1] ] 1 ]
Comitas H H | | i 1
L |Severe: iModerate: iNot neededw-=w== |Fast intake, 1Too sandy------ iDroughty,
| seepage. | piping. 1 | droughty. H : erodes easily.
1 1 ] 1 ()
1 ] ] ] 1 ]
Czar: ] : i | ! i
5, bmmwmmeeeee --{Moderate: {Moderate: \Favorable-==--- {Favorable------ {Favorable--—=--- {Favorable.
5 seepage. E compressible. | ] | E
[] I 1
1 ] ] ] ] ]
Danjer: ' i 3 i ! ]
Ty Bemmmmmmmeeee 18lighte==w—mcaa- iModerate: |Percs slowly, {Slow intake----{Percs slowly---iPercs slowly.
] | compressible, | cutbanks cave.| i |
' ! unstable fill.! ' ! i
] i ] ] ] ]
Delfina: | ! ' | H i
9, 10, NMece—cc—aa iModerate: 1Slight===ceeaoo iFavorable------ {Favorable-—=--- |Favorable-==—-- {Favorable.
| seepage. ] H ' i )
! 1 i ! i i
Delmita: H i | ! H i
120m e emee |Severe: {Moderate: |Cemented pan---|Rooting depth-~|Cemented pan---|{Rooting depth.
| cemented pan. | thin layer. ! ] ' i
[] ] ) 1 1 [}
I 1 [ ] ] '
Edroy: i i ] ] : i
13, Weccccomeeeo iModerate: iModerate: iFloods, {Percs slowly, {Percs slowly, |Percs slowly,
| seepage, \ compressible. | percs slowly. | floods, | wetness, | wetness.
E thin layer. E ! | wetness, i E
1 ] ]
] I I ] I ]
Goliad: i i H ! 1 H
15, 16, 17, 18---{Severe: iModerate: INot needed-----|Thin layer----- jCemented pan---}Favorable,
| cemented pan, | thin layer, i i i | erodes easily.
! seepage. ! compressible. | i i i
1 1 [] 1 () ]
] ] ] I 1 ]
Lacoste: ] | ] | ' i
T19: i 1 | i i |
Lacoste part---|Severe: iSevere: |Cemented pan---|Droughty, |Cemented pan---|Droughty,
} cemented pan, | thin layer. i | rooting depth.| | rooting depth,
! seepage. ! ] i i ]
i i | | i i
Olmos part----- iSevere: iSevere: iNot needed----~ iThin layer, |Cemented pan---i{Not needed.
} cemented pan. | thin layer, ! | excess lime. | i
) | large stones. | i i H
i i i i i i
Lattas: H 1 1 i H i
20, 21ecmccceeaao iSlight=eewe—-aaeo {Moderate: |Percs slowly, |Slow intake----|Percs slowly---iPercs slowly.
! | compressible, | cutbanks cave.| | i
! i unstable fill.| | ! }
] 1 1 ] 1
1 I ] ] 1 ]
Leming: 1 | i i ) |
22=mmm e m e 1Slight-==eeeo-- iModerate: iPercs slowly---{Droughty, iToo sandy------ iDroughty,
H ! piping. | | erodes easily.! E too sandy.
] ] 1 ] 1
1 1 ] I ] ]
Miguel: | | i i i ]
S ettt -~==}Slightecaeem-a- 1Slight=—ceecame- iPercs slowly---i{Slow intake---~}{Favorable------ iPercs slowly.
[] 1 ]
1 1 ] ] ] ]
Odem: ' | ' H i i
T ---{Severe: {Moderate: INot needed====- {Fast intake, iNot needed--==- iFavorable.
seepage, unstable fill,| seepage. H |
1 1
| |

! ! )
] | piping. i
' ! '

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
1 Limitations for-- i Features affecting--
S0il name and | Pond | Embankments, | | i Terraces 1
map symbol \ reservoir i dikes, and | Drainage i Irrigation H and i Grassed
1 areas | levees i i | diversions 1 waterways
1) T Ll T T 1]
E E ! i i E
O0il-Waste land: ' i i ] ] ]
R e e e L et 1 -—= ] -—- i -—- ] -— ! -— ] ——-
i | | i ] i
Olmos: ' 1 i i ! ]
[ P —— iSevere: iSevere: iNot needed----- iThin layer, {Cemented pan---|{Not needed.
! cemented pan. | thin layer, i | excess lime. | i
! ! large stones. | 1 i i
i i 1 | i 1
Opelika: . i i ! 1 i
27, 28--==cmeeeaa {Moderate: {Moderate: |Percs slowly--=-|Slow intake----|Favorable------ {Favorable.
| seepage. | compressible. | 1 | 1
1 1 1 ] 1 []
1 ] 1 ] ] ]
Papagua: 1 i i i | 1
L1~ PO —— 'Moderate: 1Slightecmeecaeax |Percs slowly--~iSlow intake----|Favorable---~-- {Favorable.
! seepage. ! i i i i
i i i i i |
Papalote: ! i i i i i
30, 31-mee—mceaem iModerate: islightee-aceo-= |Percs slowly---|Favorable------ iFavorable------ |Favorable.
! seepage. i i i ] 1
] ] ] i i ]
parrita: ' ' | i i i
- |Severe: iSevere: {Not needed----- {Rooting depth--|Cemented pan, |Rooting depth.
! cemented pan, | thin layer. ] | ! rooting depth.|
! seepage. 1 | ] | }
! i i ' ' ]
Pernitas: ! H i 1 ] i
33, 34, 35, 36---|Moderate: |Moderate: iNot needed----- iExcess lime, {Favorable------ {Favorable.
| seepage. ! compressible, | | seepage. i 1
! ! shrink-swell. | i i 1
i ! | | i 1
Pettus: i i i i i i
37, 38, 39------- iSevere: {Moderate: iNot needed==--- {Excess lime, \Cemented pan, |Droughty,
| seepage. ! thin layer, H | seepage, | droughty. | rooting depth.
1 E seepage. E | rooting depth.] i
1 1 1 1
1 1 1 1 1 ]
Pharr: 1 | i | ! i
40, 41, 42, 43---iModerate: iModerate: |Favorable-=-=-- |Favorable—-==--- |Favorable-—w=u- {Favorable.
| seepage. | compressible. | i ! E
] 1 1
1 ] I 1 1 I
Pits: | ] | ] i i
L e it i - 1 - i -— i -—— i -— i -—
| i | ] i ]
Racombes: ' 1 1 | ] '
[T PO IModerate: iModerate: {Favorable-=---- {Favorable------ iNot needed----- iNot needed.
| seepage. ! compressible, | ] | i
! | seepage. | i | i
i i ] i i i
Runge H | : ] | i
46, 47, 48, 49, | i ] i | ]
oY1 PR !Moderate: {Moderate: iNot needed----- {Favorable------ iFavorable------ |Favorable.
| seepage. ! compressible. | i i i
1 1 1 ) 1 ]
] [ ] [ 1 1
Sarita: ' ! i i ] |
5]emmm——————————— !Severe: !Severe: iNot needed----- |Fast intake, iToo sandy~----- iDroughty.
| seepage. | seepage, i | droughty. | H
! ! unstable fill.| 1 i |
i i i i i i
Sinton: ' 1 ] i | !
L {Severe: |Moderate: 1Floodg======cn= 1Floodg=eeemeceam= |Favorable------ {Favorable.
| seepage. | compressible, | ' i ]
! ! piping. i i i 1
i i | i \ 1

1This map unit is made up of two or more dominant kinds of soil. See description of the map unit for the
composition and behavior characteristics of the map unit.
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TABLE 13.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

T L] T L)
4 ) ] ]
Soil name and | Camp areas H Picnic areas | Playgrounds ! Paths and trails
map symbol ! i i i
] i i 1
T T T T
1 ] ] 1
[] [] 1 1
[ 1 1 ]
Aransas: ] 1 ] H
1, 2==~== N—————————— iSevere: iSevere: iSevere: iSevere:
i floods, | wetness, i floods, i wetness,
| wetness, | too clayey. { wetness, i too clayey.
! too clayey. 1 ! too clayey. i
] ) 1 1
] 1 ] ]
Clareville: 1 i i i
B L E P iModerate: iModerate: iModerate: iModerate:
| too clayey, | too clayey. i too clayey, | too clayey.
| percs slowly. i | percs slowly. i
) ] ] ]
[ ] 1 ]
Comitas: i ! i ]
-------------------- iModerate: iModerate: iModerate: iModerate:
| too sandy. i too sandy. | too sandy. | too sandy.
] 1 1 ]
i I ] ]
Czar: ! ! | '
R 1Slightemmm——=mmm—eanan 1Slightemmmmmimm———a 181ightemmmmmm—o———- {Slight.
1 ] ) !
] ] ] ]
R ittt e 1Slight==-ccemcmmaaan 1Slight-mmcemaeaaaan iModerate: 1Slight.
i i | slope. |
! i i ]
Danjer: ! ! i ]
Ty Bomcmmmemmmmae e {Severe: |Severe: }Severe: |Severe:
| percs slowly, | too clayey. | percs slowly, \ too clayey.
| too clayey. ! ! too clayey. i
1 ] 1 1
t ] 1 1
Delfina: i i i i
R T iModerate: {Moderate: iModerate: |Moderate:
| percs slowly, ! too sandy. | too sandy. i too sandy.
| too sandy. i H |
1 1 ] []
1 1 ] i
L data iModerate: 1Slighte—cecmaacaaen 18lighte—mecmemeceam iSlight.
| percs slowly. | i i
1 1 t 1
] 1 ] ]
LR {Moderate: 1Slightem=cececcaaaaa |Moderate: 1Slight.
| percs slowly. i | slope. |
1 1 ] 1
1 I ] ]
Delmita: ] | ] )
12=cccmmmenccccacnnas 1Slighte==—cccmmeaaaaa- 1Slighte—eeceeeaaaaax iModerate: iSlight.
! ! ! cemented pan. H
1 1 ] []
1 1 ] 1
Edroy: i | ] ]
13, T4eccccmmmceccaee iSevere: |Severe: |Severe: iSevere:
| wetness, | wetness, | wetness, | wetness,
{ floods, | floods, | floods, i floods,
| too clayey. | too clayey. { too clayey. { too clayey.
1 ] 1 1
] ] 1 1
Goliad: 1 i i |
15 cmmm e cee e 1Slight=mmmm—mmmm—maan RS T3 1] T — !1Slightemmmmme—oamn ‘Slight.
] 1 [] 1
1 | 1 ]
L R 18lighteemcmccncccceae 18light=-mcccmaeeea |Moderate: 1Slight.
! i | slope. i
i i i :
17, 18ecmccccccacnna- {Moderate: iModerate: |Moderate: iModerate:
| too clayey. i too clayey. | too clayey, | too clayey.
i ! | slope. |
' i ! i
Lacoste: ! ! ] i
T19: ' ' | '
Lacoste parte~—---- {Slight=eme—cemacaacax 18lightemecrmmceenna iSevere: 1Slight.
1
b
1
]

See footnote at end of table.

\ cemented pan.
]
]
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TABLE 13.-~-RECREATIONAL DEVELOPMENT--Continued
T T T T
1 I ] ]
Soil name and | Camp areas i Picnic areas i Playgrounds i Paths and trails
map sSymbol i ) b i
: i i ;
1 i i i
[} ] [] ]
] t 1 ]
Lacoste: ! : ] ]
0lmos parte————-- |Severe: {Severe: {Severe: |Severe:
{ small stones, | small stones, { small stones, | small stones,
| large stones. { large stones. i large stones. | large stones.
[] ] 1 []
] ] 1 ]
Lattas: 1 ] i i
20, 21---cccmemmmam |Severe: iSevere: 1Severe: iSevere:
{ too clayey. | too clayey. i too clayey. i too clayey.
] ] 1 ]
] ] 1 ]
Leming i H i i
22=c e IModerate: iModerate: iModerate: iModerate:
| too sandy, | too sandy. | too sandy, | too sandy.
| percs slowly. H { percs slowly, i
] ] 1 []
I ] 1 ]
Miguel: i i i i
P D T T P, iModerate: 18lighteeecmccacanax {Moderate: iSlight.
! percs slowly,. ] | percs slowly. '
1 [] 1 1
] ] ] i
Odem: | | ' i
] !Severe: {Moderate: {Moderate: iSlight.
| floods. { floods. { floods. |
] [] ) 1
1 i ] 1
0il-Waste land: i | : i
e e L E L ' -—— i -—- : -—- | -—-
] ] 3 ]
4 ] ] '
Olmos ] i ' i
126-ccccmmmecaeeee iSevere: |Severe: iSevere: iSevere:
! small stones, | small stones, | small stones, ! small stones,
{ large stones. | large stones. | large stones. | large stones.
1 ) ] ]
1 ] ] 1
Opelika: H i 1 i
27, 28~~——mmcmmeee iSevere: iModerate: iSevere: {Moderate:
{ percs slowly, i wetness. ! percs slowly, | wetness.
| wetness. 1 | wetness. i
[] ] ] 1
] 1 1 1
Papagua: i ] ) i
L3 {Moderate: {Moderate: |Moderate: |Moderate:
| too sandy, { too sandy, { wetness, | too sandy.
| wetness, | wetness. | too sandy, !
| percs slowly. H | percs slowly. 1
t ) 1 1
] 1 1 I
Papalote: 1 i i i
----------------- iModerate: {Moderate: |Moderate: iModerate:
| percs slowly, | too sandy. | too sandy. | too sandy.
| too sandy. ' ' i
1 ] 1 1
1 ] 1 1
B R i iModerate: 1Slight-—ececaaaaaa. 1Slighte=ccccccuaaa- 1Slight.
! percs slowly. i i i
1 1 1 )
I ] ] ]
Parrita | | i |
R {Moderate: |Moderate: iSevere: |Moderate:
i too clayey. ! too clayey. | cemented pan. i too clayey.
1 ] ] 1
1 ] ] I
Pernitas: | | i i
33— 1Slight-eeeceecaaaa- 1Slighteee~eemcaaa—a- iModerate: iSlight.
! ! i slope. i
| i ' |
L T T T, {Moderate: iModerate: iModerate: iModerate:
i too clayey. | too clayey. | too clayey. | too clayey.
1 ) 1] 1
I ] ' ]
35— e iModerate: {Moderate: {Moderate: |Moderate:
{ too clayey. | too clayey. | too clayey, | too clayey.
i i | slope. ]
! | i i
B R {Moderate: |Moderate: iSevere: iModerate:
| too clayey. { too clayey. i slope. | too clayey.
1 ) []
1 1 ]

See footnote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued

97

T T 1] T
] ] ] ]
Soil name and i Camp areas H Picnic areas 1 Playgrounds i Paths and trails
map symbol 1 1 i i
i i i i
T L] T T
1 ] 1 1
1 t ) ]
] ] ] ]
Pettus: ] i | i
R R |Moderate: iModerate: iModerate: iModerate:
\ too clayey. | too clayey. | too clayey. | too clayey.
) 1 1 1
1 ] I ]
38, 39-c-ememnonaa= {Moderate: iModerate: iSevere: |Moderate:
! too clayey. | too clayey. | too clayey, | too clayey.
] i ! slope. ]
[] ] ] 1
] 1 1 ]
Pharr: : i i i
Y S SR 1Slightmmmemm——————e 181ightemmmmem—————- 1Slight=me-m——cmaenun 1Slight.
1 ] 1 1
I 1 ] ]
L B ittt 1Slighte-eeeeeaaaaa= 1Slighteemememceme—— iModerate: iSlight.
1 i | slope. i
: i i i
L et L L L Bt {Moderate: |Moderate: {Moderate: |Moderate:
i too clayey. | too clayey. i too clayey. i too clayey.
t 1 1 []
] 1 ] L]
LR e L L L T L T {Moderate: {Moderate: iModerate: {Moderate:
\ too clayey. i too clayey. { too clayey, | too clayey.
H ! i slope. i
1 ] 1 1
1 ] ] I
Pits: ] ] ! i
L L Ll i -——- i -—- i —— i -—-
[] 1 ] )
] 1 1 ]
Racombes: i i i i
L R iModerate: iModerate: iModerate: iModerate:
! too clayey. | too clayey. \ too clayey. ! too clayey.
] [] 1 1
] ] ] ]
Runge: ' ] i i
L et T 1Slight=eeeeecccaa-" 1Slighteeeemecacacax 1Slight===eeceneaaac iSlight.
[] ] 1 1
1 1 1 1
47, UB-ccmcceeee 1Slight=—ccemmecaaa- 1Slightesemeeaeacaaa {Moderate: iSlight.
i i ! slope. !
| ] ] |
L e e E ) iModerate: |Moderate: iModerate: iModerate:
! too clayey. | too clayey. { too clayey. i too clayey.
1 1 [] ]
] 1 ] I
50-=cmmc e iModerate: {Moderate: iModerate: iModerate:
| too clayey. | too clayey. | too clayey, ! too clayey.
i ! | slope. i
i i i i
Sarita: 1 i H ]
R atated iSevere: |Severe: iSevere: |Severe:
{ too sandy. { too sandy. | too sandy. | too sandy.
1 1 ) 1
] ] 1 ]
Sinton: ! ! ! !
52-mmmmm e |Severe: |Moderate: {Moderate: iSlight.
| floods. i floods. i floods. |
i i ! i
IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for the

composition and behavior characteristics of the map unit.
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TABLE 14.--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
soil was not rated]

Potential for habitat elements-- Potential as habitat for--
Ll

T T
1 1
Soil name and i~ Grain | 1 Wwild | i |  Open- | |  Range-
map symbol | and ! Grasses | herba- | Shrubs | Wetland | Shallow | land | Wetland | land
H seed | and i ceous | ! plants | water | wild- | wild- | wild-
i crops | legumes i plants i | | areas | life | life | life
T T T T Ll T T T T
| '. : : : ! ! | !
1 1 i ] ] ] ] 1 i
Aransas: i i ] | ] ] ] i 1
. |Fair 'Fair 'Fai |Fair \Poor 1Good {Fair {Fair {Fair.
] ) ] () 1 1 1 [] 1
1 (] [ ] ] ] 1 1 1
2emmmm e mm e iVery poor|Poor {Fai {Fair {Poor 1Good iPoor |Fair jFair.
1 [] 1 1 1 1 1 [] )
1 1 ] i ] ] 1 ] i
Clareville ' ' ' ! | i | ]
E e D LT Tt 1Good 1Good {Fair {Good {Poor iVery poor|Good iVery poori{Fair.
1 1 [] [] ] 1 ] 1 1
1 1 ] [ 1 1 ] ] ]
Comitas: | : i i ] i ] ] !
fommemee e emmemeeem !Fair |Fair |Fair |Fair iPoor \Very poor|Fair iVery pooriFair.
1 [] 1 1 ) ] ] 1 1
1 i 1 1 1 [ ] 1 ]
Czar: ' i ! i i i | i i
5, be—mmeccceem e 1Good iGood iGood iGood iPoor iVery poor|Good iVery pooriGood.
) 1 1 [] 1 1 [] [] 1
i 1 i i 1 ] ] [ 1
Danjer: ' | ! | ] i ] ] ]
Tommccmmme - 'Good {Good |Fai |Fair {Poor {Poor 1Good \Poor {Fair.
1 [] 1 ] ] [] (] 1 1
1 1 ] 1 ] ] ] ] ]
< P |Fair |Good {Fai tFair \Poor {Poor {Fair {Poor iFair.,
1 [} [] ] ] [] [] 1 1
1 ] 1 1 1 ] ] ] ]
Delfina: ! i 1 i i i i | i
9, 10, 1l=secccce-- {Fair 1Good 1Good 1Good | Poor iVery poor|Good iVery poor{Good.
] 1 1 1 [] ) [] 1 []
1 I 1 1 [ ] 1 1 ]
Delmita: | i ' | 1 | | i '
12ccccmom e — - 'Fair {Fair {Fair {Fair |Poor iVery poor|Fair iVery pooriFair.
1 [] 1 1 [] [] [] 1 )
1 1 1 | ] ] ] ] ]
Edroy: | | H i i i ] | i
13mmmmmmmmm e |Fair iFair | Poor | Poor |Poor {Good jFair |Fair iPoor.
t 1 1 [] t 1 ] ] []
] 1 ] ] ] ] i i 1
Yoo e e \Very poor|}Poor | Poor | Poor iPoor 1Good | Poor {Fair {Poor.
] 1 1 1 ] [] 1 ] 1
1 1 1 ] ] ] ] i ]
Goliad: ' 1 i | i i | i i
15, 1T=meecemeaem iGood {Good iGood 1Good {Poor \Very pooriGood {Very pooriGood.
1 [] 1 1 [] ) ] 1 []
] i ] ] ] 1 ] ] [ .
16, 18ec—vcacmme—- {Fair iGood iGood iGood i Poor iVery poor|Good iVery pooriGood.
1 [] ] 1 [] ) (] ] []
1 ] I ] ] 1 ] ] ]
Lacoste: 1 ] ' ] : | ] ' i
T19: ] | | ; i i ' i i
Lacoste part----|Poor iFair \Fair iPoor {Poor iVery poor|Fair \Very poor|Poor.
1 1 1 1 ) 1 1 [] 1
] I ] ] 1 t ] ] 1
Olmos part------ iVery poor|Very poor{Poor {Fair iVery poor|Very poor|Very pooriVery poor|Poor.
] 1 ] ] 1 t 1 1 1
] 1 ] ] ] ] ] 1 I
Lattas: ! 1 ] i ] ] | | ]
20, 21=-==-ccccemmm {Fair 1Good iFair \Fair iPoor iPoor {Fair {Poor {Fair.
1 ] (] ] ] 3 [] ] ]
1 1 ] ] 1 ] ] ] ]
Leming: ' i i i ] i i ] i
.3 S, 'Fair |Good 1Good 1Good |Poor \Poor 1Good iPoor iGood.
] ] [] [] [] ] [] 1 1
i ] ] ] ] ] ] ] ]
Miguel: | ! ! ! ! | . | !
23mmemm——————————— 'Fair {Fair |Good |Good |Poor |Very poor|Fair iVery pooriGood.
1 1 [] [] ] 3 1 1 1
1 ] 1 1 ] ] 1 I 1
Odem | H i | i | ] 1 i
2l |Good 1Good {Fair 1Good {Poor iVery poor|Good {Very poor|Fair.
1 ) 1 1 ) 1 1 ) 1
1 1 1 1 1 1 ] ] [}
Oil-Waste land ' | 1 ' 1 ] i i i
25— i -—— i -——- ' -—- i -——- i - ' -— i -—— ] -~ i -—
1 [] ] 1 [} () 1 1 1
I 1 I ] ] ] ] 1 I
Olmos | ! ' i i i i i i
10f e e {Very poori|Very poor|Poor {Fair |Very poori|Very poor|Very pooriVery pooriPoor.
1 1 1 ] 1 ] 1 1 1
] ] ] ] I ] ] 1 ]
Opelika: ! 1 | i ' i i ] ]
27, 28--cccmceemem {Fair {Fair 1Good 1Good |Fair {Fair |Fair {Fair 1Good.
1 ] 1 ] () 1 [] 1
] ] ] 1 1 I ] 1

See footnote at end of table.
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TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued

Potential for habitat elements--

Potential as habitat for--

Very poor|Good
[]

T 1
I 1
Soil name and i Grain | 1 wWild | T 1 1T Open- | i Range-
map symbol 1 and ! Grasses | herba- | Shrubs | Wetland | Shallow | land | Wetland | land
i seed | and i ceous | ! plants | water | wild- | wild- | wild-
i crops | legumes | plants ;| i | areas | life | life | life
1 1 1 i i 1 1 i i
' 1 ] ] 1 ] [ 1 1
] 1 1 1 ] 1 i 1 ]
Papagua: ] | ] i ] : ' | |
-1 P —— {Fair {Fair iFair 1Good |Fair \Poor {Fair {Poor \Fair.
] ] 1 [] [] ) 1 1 1
] 1 [ i 1 1 1 | ]
Papalote: i i i i i i | i i
30, 31-=wconcnae—— 1Good iGood 1Good 1Good {Poor | Poor iGood | Poor 1Good.
1 [] [] ] [] 1 ) 1 1
' ] 1 i ] ] 1 ] ]
Parrita: 1 ] ] i ] ] i i i
32-mmmmm e {Fair iGood {Fair 1Good {Poor \Very pooriFair iVery poor|Fair.
1 1 1 [] [] [] 1 1 1
| ] 1 ] 1 ] 1 1 ]
Pernitas | ] ! ' i ] ! i ]
33, 35--=-mmmemeee {Fair 1Good {Fair 1Good i Poor iVery poorjFair iVery poor Fair.
1 [] 1 ] [] 1 ] 1 ]
] 1 ] 1 ] 1 ] 1 ]
L 1Good 1Good {Fair {Good \Poor iVery poor)Good \Very poor|Fair.
' 1 ] 1 1 1 1 ] 1
] ] 1 ] ] 1 ] [ 1
R R i Poor {Fair {Fair 1Good iPoor \Very pooriFair iVery pooriFair.
] 1 1 [] 1 1 1 1 1
] ] 1 1 ] ] ] ] I
Pettus: i i : 1 1 i | i i
37, 38, 39--w----- {Fair {Fair |Fair {Fair {Poor iVery poor|Fair iVery poor|Fair.
] 1 [] (] 1 1 1 ] []
] ] ] 1 1 ] ] ] ]
Pharr: ! ' i ' i ) i | H
40, 41, 42, 43----|Good iGood 1Good iGood {Poor iVery pooriGood |Very poor|Good.
1 [] 1 ) ) [] 1 1 ]
] ] ] ] 1 ] 1 I ]
Pits: ! g g | d i } | |
YlYeemmmcccmm e e : - ! —_— ! _— 1 —_— ! - ! _— ! - ! —— ! -
1 ] 1 1 ] ] ) 1 )
1 [ ] ] ] 1 ] 1 ]
Racombes: | | | | ] ] | i ]
U5 mmmm e e 1Good {Good iGood 1Good iPoor iVery poor|Good iVery pooriGood.
[] 1 1 ] 1 ) [] () 1
1 | ] ] ] i ] 1 1
Runge: ] i i i i | i : !
46, 47, 48, 49, 50iGood 1Good iGood {Good iPoor iVery poor|Good iVery pooriGood.
1 [] 1 1 1 1 [] ) 1
1 ] ] I ] ] i [ I
Sarita: ] i ! H ; i i i ]
Blemmmm e \Fair {Fair {Fair 1Good iPoor |Very poor|Fair iVery pooriFair.
1 1 1 1 ] ] [] 1 ]
1 I 1 1 ] ] 1 1 ]
Sinton: i | i ! ' | ] ] i
LY R et 1Good 1Good 1Good 1Good {Poor i iVery pooriGood.
] 1 ) 1 ] t 1 ]
1 ] | ] ] ] i

IThis map unit is made up of two or more dominant kinds of soil.
composition and behavior characteristics of the map unit.

See description of the map unit for the
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IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for the

composition and behavior characteristics of the map unit.
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for the

composition and behavior characteristics of the map unit.
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TABLE 17.--SOIL AND WATER FEATURES

Absence of an

[The definition of "flooding" in the Glossary explains terms such as "rare" and "brief."

entry indicates that the feature is not a concern]
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See footnote at end of table.
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TABLE 17.--S0IL AND WATER FEATURES--Continued

i | Flooding ! Cemented
Soil name and ! Hydrologic | | i i _pan
map symbol | group i Frequency i Duration | Months 1 Depth 1  Hardness
1 ) 1 1 1 ]
] | ] | 1 []
i i i 1 1 In i
E ! E i ! E
Pernitas: 1 i i i i i
33, 34, 35, 36---| C jNone=mmccmcccnmeaee i - i -—— ! -—— | -——-
1 [} ] ] 1 1
1 ] 1 ] | 1
Pettus: i i i i i i
37, 38, 39~m—=w-- { c INOne—=cecccmcc e i --- 1 -—- i 11-20 iRippable
[] 1 [] 1 1 []
] I 1 ] ] 1
Pharr: | i : i i i
40, 41, 42, 43---} B INonesecccccmnanaaa- i -—- i -— 1 -— i -—
| i ] i ] i
Pits: i ' i ; i \
omeaemecenanaes e T i D B B
1 1 ] 1 ] ]
Racombes: | 1 i i i i
e L T i B iNone=eememommeaeaaa i ~—- i -—— | -—— 4 -—-
i | i | i |
Runge: i 1 1 1 ] i
46, 47, 48, 49, | i i i 1 :
50=mcmmmm e i B iNonee=ee-ueuwccccaa" i -—= i —— i -—— i -——-
i ] i i i i
Sarita ] i i i } i
R e T 2 | A iNONe=eemmm e e e ! —— | -—— t -— i -—
1 1 1 1 [] []
) ' { I ] ]
Sinton i i | i i i
5ommmmmm e H B | Common===mcemmccn—- iBriefeceecccacaa- i Sep-May i -——— H -
[] [ 1 (]
1 1 1

IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for the
composition and behavior characteristics of the map unit.
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TABLE 18.--ENGINEERING TEST DATA

TR means tracel

NP means nonplastic.

[Dashes indicate that data were not available.
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See footnotes at end of table.
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TABLE 18.--ENGINEERING TEST DATA--Continued
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TABLE 19.--CLASSIFICATION OF THE SOILS

111

1
1
Soil name H Family or higher taxonomic class

Ll

]

E
Aransas-------ccececcuuaa- | Fine, montmorillonitic (calcareous), hyperthermic Vertic Haplaquolls
Clareville-escccecmcmameao | Fine, montmorillonitic, hyperthermic Pachic Argiustolls
Comitas—---cccmcmcmm e \ Loamy, mixed, hyperthermic Arenic Aridic Haplustalfs
Czar—==—csccm s e e e e i Fine-loamy, mixed, hyperthermic Pachic Argiustolls
Danjere—cece—coccccmcacrc-- | Fine, montmorillonitic, hyperthermic Typic Pellusterts
Delfina--=eececrcmccccc—wa. { Fine-loamy, mixed, hyperthermic Aquic Paleustalfs
Delmitaew—ccccnccccncanaa- | Fine-loamy, mixed, hyperthermic Petrocalcic Paleustalfs
Edroy-=-ceccccacccccccaana | Fine, mixed, hyperthermic Vertic Haplaquolls
Goliade-=comcemcmc e e e e ! Fine, mixed, hyperthermic Petrocalcic Paleustolls
Lacoste=~=crememmccaceraan { Loamy, mixed, hyperthermic, shallow Petrocalcic Paleustalfs
Lattas—=--ccccccmcmcncn—e ! Fine, montmorillonitic, hyperthermic Typic Pellusterts
Leminge==eceecccccccmcrnea-- | Clayey, mixed, hyperthermic Aquic Arenic Paleustalfs
Miguele-—secmcm—cmcceencee \ Fine, mixed, hyperthermic Udic Paleustalfs
OdeMecemcmm e | Coarse-loamy, mixed, hyperthermic Cumulic Haplustolls
0lmoS==cmecm e e e e | Loamy-skeletal, carbonatic, hyperthermic, shallow Petrocalcic Calciustolls
Opelika====emecmemree e e | Fine-loamy, mixed, hyperthermic Mollic Albagualfs
Papagua---==—c-vececeac—wcua | Fine, mixed, hyperthermic Typic Albaqualfs
Papalote-~e—mecccncmmnanaaa | Fine, mixed, hyperthermic Aquic Paleustalfs
Parrita----ecccecccmcecon-- ! Clayey, mixed, hyperthermic, shallow Petrocalcic Paleustolls
Pernitas----cccecccccceaa- ! Fine-loamy, mixed, hyperthermic Typic Argiustolls
PettuS——cmcmcmm e i Loamy, mixed, hyperthermic, shallow Typic Calciustolls
Pharrecececcccmcmcmcneaa—x | Fine-loamy, mixed, hyperthermic Typic Argiustolls
RacombesS—=-—-erccccccnan-- ! Fine-loamy, mixed, hyperthermic Pachic Argiustolls
Runge-=-ceccccmcrcnmnmeae—— i Fine-loamy, mixed, hyperthermic Typic Argiustolls
Sarita-—--cececcccacccaa-- | Loamy, mixed, hyperthermic Grossarenic Paleustalfs
Sinton--ccccccccccnmncc-o | Fine-loamy, mixed, hyperthermic Cumulic Haplustolls
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