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This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1988. Soil names and
descriptions were approved in 1990. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1988. This survey was made
cooperatively by the Natural Resources Conservation Service and the Texas
Agricultural Experiment Station. The survey is part of the technical assistance
furnished to the Llano County Soil and Water Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at
a larger scale.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, gender, religion,
age, disability, political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA’s TARGET Center at 202-720-2600 (voice and
TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC
20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover : Enchanted Rock is a 640-acre granite outcrop rising 325 feet above the ground. It is in
southern Llano County and is in the Rock outcrop, granite, map unit.
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Foreword

This soil survey contains information that can be used in land-planning programs
in Llano County. It contains predictions of soil behavior for selected land uses. The
survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, ranchers, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may
impose special restrictions on land use or land treatment. The information in this
report is intended to identify soil properties that are used in making various land use
or land treatment decisions. Statements made in this report are intended to help the
land users identify and reduce the effects of soil limitations that affect various land
uses. The landowner or user is responsible for identifying and complying with
existing laws and regulations.

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are shallow to bedrock. Some are
too unstable to be used as a foundation for buildings or roads. Clayey or wet soils
are poorly suited to use as septic tank absorption fields. A high water table makes a
soil poorly suited to basements or underground 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 soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Natural
Resources Conservation Service or the Cooperative Extension Service.

John P. Burt
State Conservationist
Natural Resources Conservation Service

vii



Soil Survey of

Llano County, Texas

By Auline R. Goerdel, Natural Resources Conservation Service

Fieldwork by Winfred C. Coburn, Paul R. Finnell, and Auline R. Goerdel, soil scientists,

Natural Resources Conservation Service

United States Department of Agriculture, Natural Resources Conservation Service,

in cooperation with

the Texas Agricultural Experiment Station

Llano Counry is in central Texas . It borders San
Saba County on the north; Mason County on the west;
Gillespie and Blanco Counties on the south; and Burnet
County, the Highland Lakes, and the Colorado River on
the east. The county is about 29 miles north to south and
34 miles east to west. It has an area of about 966 square
miles, or 618,413 acres. Of this area, 17,093 acres is
areas of water larger than 40 acres.

Llano County is in the Central Basin Land Resource
Area. The topography is nearly level to steep. The
elevation ranges from 825 feet above sea level at
Kingsland to 1,904 feet in the northwest corner of the
county. Most of the soils formed under a post oak,
blackjack oak, and live oak savannah with mid and tall
grasses. Many isolated hills and mountains are scattered
throughout the county. Enchanted Rock, a large granite
outcrop, and Packsaddle Mountain, a sandstone
mountain, are two distinctive landmarks within the
county. The Llano River flows through the county,
entering near Castell on the west and flowing east into
Lake LBJ at Kingsland. Other major streams are
Bullhead Creek, Hickory Creek, Johnson Creek, Little
Llano River, Pecan Creek, Sandy Creek, and San
Fernando Creek.

The major land use in Llano County is cattle ranching.
In 1992, about 87 percent of the county was used as
rangeland, 2 percent as improved pastureland, and 1
percent as cropland. The other 10 percent includes water
areas, built-up land, and miscellaneous areas.

This soil survey updates the “Reconnaissance Soil
Survey of South-Central Texas” published in 1915 (4). It
provides additional information and has larger maps,
which show the soils in greater detail.

General Nature of the County

This section gives general information concerning Llano
County. It discusses settlement and population,
agriculture, natural resources, and climate.

Settlement and Population

Llano County was created from the Bexar District,
Gillespie County, in 1856. Llano, is Spanish for “plains.”
Llano, the county seat, is located on the Llano River near
the center of the county. In 1990, according to the Bureau
of Census, the population of the county was 11,631. Llano
had a population of 2,962. About 60 percent of the
population lives in the cities of Buchanan Dam, Kingsland,
and Sunrise Beach. Other communities are Bluffton,
Castell, Horseshoe Bay, Lone Grove, Sandy Harbor,
Valley Spring, and Tow. There are also residential
developments along Lake Buchanan and Lake Lyndon B.
Johnson.

Agriculture

The major agricultural enterprise is the beef cattle
industry. Hogs and goats are also produced. In cultivated
areas, crops such as peanuts, oats, and hay are grown.
Other more specialized farming operations include
vineyards and pecan orchards.

Natural Resources

The soil is the most important resource in Llano County.
The geology of the county is unique and complex, and the
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Figure 1.—Location of Llano County, in Texas.

soils vary widely in parent material. There are five primary
types of bedrock within the county. They are granite,
gneiss, schist, limestone, and sandstone. The age of the
bedrock ranges from Precambrian (1.3 billion years old) to
Ordovician (425 million years old). Llano County has
several granite quarrie Vermiculite and marble are

also mined.

Climate

Llano County has hot summers and mild winters. An
occasional surge of cold air in winter causes a sharp drop
in temperatures. Rainfall is usually heaviest in late spring
or early fall. In the fall, rainfall is often associated with a
dissipating tropical storm. Total annual precipitation is
generally adequate for range vegetation, but without
supplemental irrigation, it is often not adequate for cotton,

small grains, and sorghum.
Table 1| gives data on temperature and precipitation for

the survey area as recorded at Llano in the period 1961 to
1990.[Table 2|shows probable dates of the first freeze in

fall and the last freeze in spring.|Table 3
the length of the growing season.

In winter, the average temperature is 47.3 degrees
F and the average daily minimum temperature is 33.3
degrees. The lowest temperature on record, which
occurred on December 22, 1929, is -7 degrees. In
summer, the average temperature is 82.6 degrees,
and the average daily maximum temperature is 94.7
degrees. The highest temperature on record, which
occurred at Llano on July 15, 1933, is degrees.

Growing degree days are shown in They
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.

The total annual precipitation is about 26.44 inches. Of
this, about 18.88 inches, or 71 percent, generally falls in
April through October. The growing season for most crops

provides data on
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falls within this period. The heaviest 1-day rainfall on
record is 12.53 inches at Llano on September 11, 1952.
Thunderstorms occur on about 41 days each year, and
most occur in May.

Tornadoes and severe thunderstorms occur
occasionally. These storms are local and of short duration,
and the pattern of damage is variable and spotty.

The average seasonal snowfall is 1.2 inches. The
greatest snow depth at any one time on record is 8 inches
on January 31, 1949. The heaviest 1-day snowfall on
record is 10 inches on February 23, 1966.

The average relative humidity in midafternoon is about
56 percent. Humidity is higher at night, and the average at
dawn is about 83 percent. The sun shines 73 percent of
the time possible in summer and 50 percent in winter. The
prevailing wind is from the south. Average windspeed is
highest, 10.8 miles per hour, in March.

How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion of
their suitability, limitations, and management for specified

uses. Soil scientists observed the steepness, length, and
shape of the slopes; the general pattern of drainage; the
kinds of crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living
organisms and has not been changed by other biological
activity.

The soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind of landform or with a
segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their
position to specific segments of the landform, a soil
scientist develops a concept or model of how they were
formed. Thus, during mapping, this model enables the soil
scientist to predict with a considerable degree of accuracy
the kind of soil or miscellaneous area at a specific location
on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually

Figure 2.—Granite quarry in an area of Rock outcrop, granite.



change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape
relationship, are sufficient to verify predictions of the
kinds of soil in an area and to determine the
boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils
to taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with similar soils
in the same taxonomic class in other areas so that they
could confirm data and assemble additional data based
on experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory

analyses and for engineering tests. Soil scientists interpret

the data from these analyses and tests as well as the
field-observed characteristics and the soil properties to
determine the expected behavior of the soils under
different uses. Interpretations for all of the soils are field
tested through observation of the soils in different uses
and under different levels of management. Some
interpretations are modified to fit local conditions, and
some new interpretations are developed to meet local
needs. Data are assembled from other sources, such as
research information, production records, and field
experience of specialists. For example, data on crop
yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can predict
with a fairly high degree of accuracy that a given soil
will have a high water table within certain depths in
most years, but they cannot predict that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil map
is a unigue natural landscape. Typically, it consists of one
or more major soils or miscellaneous areas and some
minor soils or miscellaneous areas. It is named for the
major soils or miscellaneous areas. The components of
one map unit can occur in another but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise, areas
where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for selecting
a site for a road or building or other structure. The soils in
any one map unit differ from place to place in slope, depth,
drainage, and other characteristics that affect
management.

Soils formed in material weathered from
granite and gneiss; on uplands

This group of general soil map units makes up about 61
percent of the land area in LIano County. The major soils
are Castell, Click, Keese, Lou, and Voca. Rock outcrop is
also part of this group. These units are dominantly on foot
slopes, convex ridgetops, side slopes, and hills. They have
a loamy surface layer and a loamy or clayey subsoil. They
are underlain by granite grus, granite, or gneiss bedrock.

The native vegetation is a mid and tall grass savannah
that has scattered live oak, post oak, or blackjack oak.
Much of the area is used for rangeland, and a few small
areas are used for pasture.

1. Castell-Keese

Gently sloping to steep, moderately deep or shallow,
loamy soils underlain by gneiss or granite bedrock.

The Castell soils in this map unit are on foot slopes,
and the Keese soils are on ridgetops, small knobs, and
side slopes. Slopes range from 1 to 30 percent, but are
mostly 1 to 8 percent. The underlying material is

Precambrian gneiss and granite|(fig. 3).

This map unit makes up about 29 percent of the county.

It is about 37 percent Castell soils, 32 percent Keese soils,
and 31 percent other soils and Rock outcrop.

The Castell soils are gently sloping and are moderately
deep. Typically, the surface layer is brown sandy loam. The
subsoil is yellowish brown sandy clay in the upper part and
strong brown sandy clay in the lower part. The underlying
material is weathered gneiss bedrock.

The Keese soils are gently sloping to steep and are
shallow. Stones are on the soil surface. Typically, the
surface layer is dark brown coarse sandy loam in the
upper part and strong brown gravelly coarse sandy loam in
the lower part. The underlying material is granite grus or
weathered gneiss bedrock.

Of minor extent in this map unit are the Bauman, Click,
Fieldcreek, Katemcy, Ligon, Lou, and Voca soils. Areas of
Riverwash and Rock outcrop are also included. The deep,
loamy Bauman soils are in nearly level drainageways. The
deep, loamy Click soils are on gently sloping ridgetops and
side slopes. The very deep, loamy Fieldcreek soils are on
flood plains of small streams and creeks. The moderately
deep, loamy Katemcy soils are in gently sloping valleys
and are underlain by schist. The moderately deep, loamy
Ligon soils are on gently sloping to strongly sloping ridges
and side slopes and are underlain by schist. The
moderately deep, loamy Lou soils are on gently sloping
ridgetops. The deep, loamy Voca soils are on broad, nearly
level foot slopes. The sandy Riverwash is the stream bed
of larger creeks. The Rock outcrop is barren or nearly
barren gneiss or granite bedrock.

The soils in this unit are used mainly as rangeland. The
native plant community is mainly a live oak and post oak
savannah with an understory of mid and tall grasses.
Mesquite has invaded most areas. The very low and low
available water capacity and the shallow and moderately
deep root zone limit forage production of native grasses.

Production of cultivated crops and pasture grasses is
limited in the Castell soils by the low available water
capacity and the moderately deep root zone. The Keese
soils are not suited for use as cropland or pasture because
of depth to rock and stones on the surface. The hazard of
water erosion is moderate.

The soils in this unit are well suited to wildlife habitat.
Deer, turkey, dove, quail, and squirrel are the most
common game species. In most of these areas, ranchers
manage deer and turkey for hunting.
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Figure 3.—Typical pattern of soils and parent material in the Castell-Keese general soil map unit.

The depth to rock, low strength, and slope are
limitations on sites for buildings and septic tank absorption
fields.

2. Voca-Lou-Click

Nearly level to moderately sloping, moderately deep or
deep, loamy soils underlain by granite grus.

The Voca soils in this map unit are on foot slopes, the
Lou soils are on foot slopes and ridgetops, and the Click
soils are on foot slopes, ridgetops, and side slopes. Slopes
range from O to 8 percent, but are mostly 0 to 3 percent.
The underlying material is granite grus that has weathered
from Precambrian granite.

This map unit makes up about 16 percent of the county.
It is about 33 percent Voca soils, 32 percent Lou soils, 14
percent Click soils, and 21 percent other soils.

The Voca soils are nearly level to very gently sloping
and are deep. Typically, the surface layer is brown gravelly
sandy loam. The subsoil is reddish brown gravelly sandy
clay in the upper part and mottled reddish brown and
brown gravelly sandy clay loam in the lower part. The
underlying material is granite grus .

The Lou soils are gently sloping and are moderately
deep. Typically, the surface layer is brown coarse sandy
loam. The subsoil is reddish brown gravelly coarse sandy
loam in the upper part and yellowish red gravelly sandy
clay loam in the lower part. The underlying material is
granite grus.

The Click soils are gently sloping to moderately sloping
and are deep. Typically, the surface layer is brown very

gravelly coarse sandy loam. The subsoil is yellowish red
very gravelly coarse sandy loam and red very gravelly
sandy clay loam in the upper part. It is light red very
gravelly coarse sandy loam in the lower part. The
underlying material is granite grus.

Of minor extent in this map unit are the Bauman,
Castell, Fieldcreek, Honeycreek, Katemcy, Keese, and
Ligon soils. Areas of Riverwash and Rock outcrop are also
included. The deep, loamy Bauman soils are in nearly level
drainageways. The moderately deep, loamy Castell soils
are on gently sloping foot slopes and are underlain by
gneiss. The very deep, loamy Fieldcreek soils are on flood
plains of small streams and creeks. The deep, loamy
Honeycreek soils are on gently sloping foot slopes and are
underlain by schist. The moderately deep, loamy Katemcy
soils are on gently sloping foot slopes and are underlain by
schist. The shallow, loamy Keese soils are on gently
sloping to steep ridgetops and hills and are underlain by
granite or gneiss. The moderately deep, loamy Ligon soils
are on gently sloping to strongly sloping ridgetops and side
slopes and are underlain by schist. The sandy, gravelly,
and cobbly Riverwash is the stream bed of larger creeks.
The Rock outcrop is barren or nearly barren gneiss or
granite bedrock.

The soils in this unit are mainly used as rangeland. The
native plant community is an open savannah of post oak,
blackjack oak, and live oak with an understory of mid and
tall grasses. Most areas have been invaded by mesquite
trees. The very low and low available water capacity limits
forage production of native rangeland grasses.

Production of cultivated crops and pasture grasses is
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severely limited by the very low and low available water
capacity.

The soils in this unit are well suited to wildlife habitat.
Deer, turkey, dove, quail, and squirrel are the most
common game species. In most of these areas, ranchers
manage deer and turkey for hunting.

The soils in this unit have moderate limitations on sites
for buildings. They have severe limitations on sites for
septic tank absorption fields because of the depth to rock
and slow permeability.

3. Keese-Rock outcrop

Gently sloping to steep, shallow, loamy soils underlain by
gneiss and granite bedrock, and rock outcrop.

The Keese soils in this map unit are on foot slopes and
side slopes. Slopes range from 1 to 30 percent, but are
mostly 8 to 30 percent. The underlying material is
Precambrian gneiss and granite.

This map unit makes up about 16 percent of the county.
It is about 51 percent Keese soils, 22 percent Rock
outcrop and 27 percent other soils.

The Keese soils are gently sloping to steep and are
shallow. Stones are on the soil surface. Typically, the
surface layer is dark brown coarse sandy loam in the upper
part and strong brown gravelly coarse sandy loam in the
lower part. The underlying material is granite or gneiss
bedrock.

The Rock outcrop is barren or nearly barren granite or
gneiss bedrock.

Of minor extent in this map unit are the Bauman,
Castell, Click, Katemcy, Ligon, Lou, and Voca soils. The
deep, loamy Bauman soils are in nearly level
drainageways. The moderately deep, loamy Castell soils
are on gently sloping foot slopes. The deep, loamy Click
soils are on gently sloping to moderately sloping foot
slopes and are underlain by granite grus. The moderately
deep, loamy Katemcy soils are on gently sloping foot
slopes and are underlain by schist. The moderately
deep, loamy Ligon soils are on gently sloping to strongly
sloping ridgetops and are underlain by schist. The
moderately deep, loamy Lou soils are on gently sloping
foot slopes and are underlain by granite grus. The deep,
loamy Voca soils are on broad, nearly level to very
gently sloping foot slopes and are underlain by granite
grus.

These soils are used mainly as rangeland. The native
plant community is a savannah of scattered live oak and
blackjack oak with an understory of mid and tall grasses.
The very low available water capacity limits forage
production of rangeland grasses.

This unit is not suited for use as cropland or pasture
because of the surface stones, very low available water
capacity, shallow root zone, and slope.

The soils in this unit are well suited to wildlife habitat.
Deer, turkey, dove, quail, and squirrel are the most

o

Figure 4.—Typical pattern of soils and parent material in the Voca-Lou-Click general soil map unit.
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Figure 5.—Typical pattern of soils and parent material in the Ligon-Katemcy general soil map unit.

common game species. In most of these areas, ranchers
manage deer and turkey for hunting.

The surface stones, depth to rock, and slope are severe
limitations on sites for buildings and septic tank absorption
fields.

Soils formed in material weathered from
schist, sandstone, and limestone; on
uplands

This group of general soil map units makes up about
25 percent of the land area in Llano County. The major
soils are Campair, Katemcy, Ligon, Loneoak, Nebgen,
and Yates. Rock outcrop is also part of this group.
These units are dominantly on foot slopes, convex
ridgetops, side slopes, and hills. They have a sandy or
loamy surface layer and a loamy or clayey subsoil. They
are underlain by schist, sandstone, or limestone
bedrock.

The native plant community consists of scattered post
oak, blackjack oak, or live oak with an understory of mid
and tall grasses. Much of the area is used as rangeland.
Some areas of the Campair and Loneoak soils are used
as cropland and pasture.

4. Ligon-Katemcy

Gently sloping to strongly sloping, moderately deep, loamy
soils underlain by schist bedrock.

The Ligon soils in this map unit are on ridgetops and
side slopes, and the Katemcy soils are on foot slopes and

side slopes. Slopes range from 1 to 12 percent, but are
mostly 1 to 5 percent. The underlying material is
Precambrian schist.

This map unit makes up about 14 percent of the county.
It is about 62 percent Ligon soils, 22 percent Katemcy
soils, and 16 percent other soils.

The Ligon soils are on gently sloping to strongly sloping
ridges. Typically, the surface layer is reddish brown fine
sandy loam. The subsoil is reddish brown clay in the upper
part and red clay and sandy clay loam in the lower part.
The underlying material is tilted, weathered schist

The Katemcy soils are on gently sloping side slopes
and foot slopes. Typically, the surface layer is reddish
brown sandy loam. The subsoil is reddish brown sandy
clay loam and red clay in the upper part, and it is reddish
brown gravelly sandy clay grading to channery sandy clay
loam in the lower part. The underlying material is tilted,
weathered schist.

Of minor extent in this map unit are the Bauman,
Castell, Cho, Click, Fieldcreek, Honeycreek, Keese, Lou,
Luckenbach, Nuvalde, Packsaddle, and Voca soils. Areas
of Riverwash and Rock outcrop are also included. The
deep, loamy Bauman soils are in nearly level
drainageways. The moderately deep, loamy Castell soils
are on gently sloping foot slopes and are underlain by
gneiss. The very shallow and shallow, loamy Cho soils
have a thin, hard caliche layer and are on gently sloping
ridges. The deep, loamy Click soils are on gently sloping
ridges and are underlain by granite grus. The very deep,
loamy Fieldcreek soils are on flood plains of small streams
and creeks. The deep, loamy Honeycreek soils are on
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gently sloping foot slopes and are underlain by schist. The
shallow, loamy Keese soils are on gently sloping to steep
ridgetops and hills and are underlain by granite or gneiss.
The moderately deep, loamy Lou soils are on gently
sloping ridges and are underlain by granite grus. The very
deep, loamy Luckenbach and Nuvalde soils are on broad,
gently sloping foot slopes and are underlain by loamy
material. The moderately deep, loamy Packsaddle soils are
on gently sloping to moderately sloping ridges and are
underlain by graphitic schist. The deep, loamy Voca soils
are on broad, nearly level to very gently sloping foot slopes
and are underlain by granite grus. The sandy, gravelly, and
cobbly Riverwash is the stream bed of larger creeks. The
Rock outcrop is barren or nearly barren gneiss or granite
bedrock.

The soils in this unit are mainly used as rangeland. The
native plant community is a grassland with occasional post
oak and blackjack oak throughout the landscape. Mesquite
trees and whitebrush have invaded these soils. The low
available water capacity limits forage production of
rangeland grasses.

The low available water capacity and moderately deep
root zone limit production of cultivated crops and pasture
grasses.

The soils in this unit are well suited to wildlife habitat.
Deer, turkey, dove, and quail are the most abundant game
species. In most of these areas, ranchers manage deer
and turkey for hunting.

Depth to bedrock and slow percolation are severe
limitations on sites for septic tank absorption fields and
buildings.

5. Nebgen-Yates-Rock outcrop

Gently sloping to steep, very shallow or shallow, loamy soils
underlain by sandstone or limestone bedrock.

The Nebgen and Yates soils in this map unit are on
ridgetops, foot slopes, and escarpments. Stones are on
the soil surface. Slopes range from 1 to 40 percent, but
are mostly 8 to 40 percent. The underlying material is
Cambrian sandstone or limestone.

This map unit makes up about 8 percent of the county.
It is about 27 percent Nebgen soils, 22 percent Yates soils,
11 percent Rock outcrop, and 40 percent other soils.

Typically, the Nebgen soils are stongly sloping to steep.
They have a surface layer that is dark brown sandy loam.
The underlying material is sandstone bedrock.

Typically, the Yates soils are gently sloping to steep.
They have a surface layer that is reddish brown very stony
loam. The underlying material is limestone bedrock.

Rock outcrop occurs throughout this unit as a complex
with other soils. It is barren or nearly barren sandstone or
limestone bedrock.

Of minor extent in this unit are the Eckrant, Hye, Oben,

Oplin, Pontotoc, Roughcreek, and Rumple soils. The very
shallow and shallow, clayey Eckrant soils are on broad,
gently sloping ridgetops and steep escarpments and are
underlain by limestone. The moderately deep, loamy Hye
soils are on gently sloping ridges near the base of
escarpments and are underlain by sandstone. The
shallow, loamy Oben soils are on broad, gently sloping
hilltops and are underlain by sandstone. The very shallow
and shallow, loamy Oplin soils are on broad, gently sloping
hilltops and steep escarpments and are underlain by
limestone. The very deep, loamy Pontotoc soils are on foot
slopes near the base of escarpments and are underlain by
sandstone. The shallow, loamy Roughcreek soils are on
broad, gently sloping to moderately sloping hilltops and
steep escarpments and are underlain by limestone. The
moderately deep, loamy Rumple soils are on broad, gently
sloping ridgetops and are underlain by limestone.

This unit is mainly used as rangeland. The native plant
community on the Yates soils is a mid grass prairie. The
native plant community on the Nebgen soils is a savannah
of mid and tall grasses with an overstory of post oak and
blackjack oak. The very low available water capacity limits
forage production of rangeland grasses.

This unit is not suited to cropland or pasture because of
the surface stones, very low available water capacity, very
shallow or shallow root zone, and slope. Minor soils, such
as the Hye and Pontotoc soils, are suitable for cropland
and pasture.

The soils in this unit are moderately suited to wildlife
habitat. Deer, turkey, dove, and quail are the most
abundant game species. In most of these areas, ranchers
manage deer and turkey for hunting.

The surface stones, depth to bedrock, and slope are
severe limitations on sites for buildings and septic tank
absorption fields.

6. Campair-Loneoak

Nearly level to gently sloping, moderately deep or deep,
sandy soils underlain by sandstone bedrock.

The Campair soils in this map unit are on side slopes
and the Loneoak soils are on foot slopes. Slopes range
from 0 to 5 percent, but are mostly 1 to 5 percent. This unit
is in broad valleys between sandstone hills. The underlying
material is Cambrian sandstone.

This map unit makes up about 3 percent of the county.
It is 43 percent Campair soils, 37 percent Loneoak soils,
and 20 percent other soils.

The Campair soils are gently sloping and are moderately
deep. Typically, the surface layer is pale brown and very
pale brown sand. The subsoil is reddish brown and reddish
yellow sandy clay loam in the upper part and light gray
sandy clay loam in the lower part. The underlying material
is cemented sandstone bedrock



10

Soil Survey

Figure 6.—Typical pattern of soils and parent material in the Campair-Loneoak general soil map unit.

The Loneoak soils are nearly level and are deep.
Typically, the surface layer is yellowish brown sand in the
upper part and very pale brown loamy sand in the lower
part. The subsoil is light yellowish brown to brownish
yellow sandy clay and sandy clay loam. The underlying
material is weakly cemented sandstone bedrock.

Of minor extent in this map unit are the Hye, Matilo,
Nebgen, Oben, and Pontotoc soils. The moderately deep,
loamy Hye soils are on gently sloping ridges. The very
deep, sandy Matilo soils are on gently sloping foot slopes.
The very shallow and shallow, loamy Nebgen soils are on
moderately sloping ridges and steep hills. The shallow,
loamy Oben soils are on broad, gently sloping ridgetops.
The very deep, loamy Pontotoc soils are on gently sloping
foot slopes.

The soils in this unit are used as cropland, rangeland,
and pasture. Grain and forage sorghums, peanuts, and
small grains are the main crops. The peanuts are irrigated
using water from wells.

The native plant community is a post oak and blackjack
oak savannah with an understory of mid and tall grasses.

The soils in this unit are well suited to wildlife habitat.
Deer, turkey, quail, dove, and squirrel are the most
common game species. On some of the rangeland areas,
ranchers manage deer and turkey for hunting.

The depth to bedrock, slow percolation, and a seasonal
perched water table are limitations on sites for septic tank
absorption fields. The depth to rock and shrink-swell
potential are limitations on sites for buildings.

Soils formed in material weathered from
limestone; on uplands

This group of general soil map units makes up about 9
percent of the land area in LIano County. The major soils
are Eckrant, Hensley, and Roughcreek. Rock outcrop is
also part of this group. These units are dominantly on
ridgetops, hills, and escarpments. They have a loamy or
clayey surface layer and a clayey subsoil. They are
underlain by limestone bedrock.

The native vegetation consists of a tall grass savannah
with scattered oak. These areas are used as rangeland.

7. Roughcreek-Eckrant-Rock outcrop

Gently sloping to steep, very shallow or shallow, loamy and
clayey soils underlain by limestone bedrock.

The Roughcreek soils in this map unit are on ridgetops
and escarpments, and the Eckrant soils are on ridgetops,
side slopes, and escarpments. Stones are on the soil
surface. Slopes range from 1 to 40 percent, but are mostly
1 to 8 percent. The underlying material is Ordovician
limestone.

This map unit makes up about 8 percent of the county.
Itis about 26 percent Roughcreek soils, 23 percent
Eckrant soils, 13 percent Rock outcrop, and 38 percent
other soils.

The loamy Roughcreek soils are strongly sloping to
steep and are shallow. Typically, the surface layer is dark
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brown very stony clay loam. The subsoil is reddish brown
very cobbly clay. The underlying material is limestone
bedrock.

The clayey Eckrant soils are gently sloping to steep and
are very shallow or shallow. Typically, the surface layer is
very dark grayish brown very cobbly clay. The underlying
material is limestone bedrock.

Rock outcrop occurs throughout this unit as a complex
with other soils. It is barren or nearly barren limestone
bedrock.

Of minor extent in this map unit are the Harper,
Hensley, Luckenbach, Nuvalde, Oplin, Real, and Rumple
soils. The shallow, stony, clayey Harper soils are on gently
sloping ridges. The shallow, loamy Hensley soils are on
gently sloping ridges and side slopes. The very deep,
loamy Luckenbach and Nuvalde soils are on broad, gently
sloping foot slopes near the base of the escarpments. The
very shallow and shallow, stony and loamy Oplin soils are
on broad, gently sloping to moderately sloping hilltops and
on steep escarpments. The very shallow and shallow,
loamy Real soils are on gently sloping to moderately
sloping hilltops and steep escarpments and are underlain
by soft limestone. The moderately deep, loamy Rumple
soils are on broad, gently sloping ridges.

The soils in this map unit are used mainly as rangeland.
The native plant community is a savannah of tall grasses
with live oak, Texas oak, and shin oak.

The major soils are not suited to cropland or pasture
because of the slope, surface stones, and very shallow or
shallow root zone. Some areas of the Luckenbach and
Nuvalde soils are used as cropland or pasture.

This unit is well suited to wildlife habitat. Deer, turkey,
dove, quail, and squirrel are the most common game
species. In most areas, ranchers manage deer and turkey
for hunting.

The depth to rock, large stones, slope, and corrosivity
to uncoated steel are severe limitations on sites for
buildings, roads, and septic tank absorption fields.

8. Hensley

Gently sloping, shallow, loamy soils underlain by limestone
bedrock.

The Hensley soils in this map unit are on ridgetops and
side slopes. Stones are on the soil surface. Slopes range
from 1 to 5 percent. The underlying material is Ordovician
limestone.

This map unit makes up about 1 percent of the county.
Itis about 72 percent Hensley soils and 28 percent other
soils and Rock outcrop.

Typically, the Hensley soils have a surface layer that is
dark brown loam. The subsoil is red clay. The underlying
material is limestone bedrock.

Of minor extent in this map unit are the Eckrant and

Roughcreek soils. Areas of Rock outcrop are also included.
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The very shallow and shallow, clayey Eckrant soils and the
shallow, very stony, and loamy Roughcreek soils are on
broad, gently sloping to moderately sloping hilltops and on
steep escarpments. The Rock outcrop occurs as a
complex with the Eckrant and Roughcreek soils. It is
barren or nearly barren limestone bedrock.

This unit is mainly used as rangeland. The native plant
community is a savannah of tall grasses with scattered
post oak, blackjack oak, and live oak. The very low
available water capacity limits forage production of
rangeland grasses.

The surface stones and shallow root zone severely limit
use of this soil as cropland or pasture.

The soils in this unit are moderately suited to wildlife
habitat. Deer, turkey, quail, dove, and squirrel are the most
common game species. On some of the areas, ranchers
manage deer and turkey for hunting.

The surface stones and depth to bedrock are severe
limitations on sites for buildings and septic tank absorption
fields.

Soils formed dominantly in alluvium; on flood
plains and terraces

This group of general soil map units makes up about 3
percent of the land area in LIano County. The major soils
are Bastrop, Boerne, Luckenbach, and Nuvalde. These
soils are on foot slopes and terraces below the base of
escarpments and are on flood plains and terraces of the
Colorado River. They have a sandy or loamy surface layer
and a loamy or clayey subsoil. They are underlain by
loamy alluvium.

The native vegetation consists of a savannah of mid
and tall grasses with an overstory of mixed hardwoods.
Most of the areas are used as cropland, pasture, or
rangeland.

9. Riverwash-Boerne-Bastrop

Riverwash, and nearly level to gently sloping, very deep,
loamy and sandy soils underlain by loamy alluvium.

This map unit includes the Llano River and the narrow,
nearly level to gently sloping stream terraces. The Bastrop
soils are on stream terraces, and the Boerne soils are on
flood plains along the Colorado River. Slopes range from 0
to 5 percent, but are mostly 0 to 3 percent. The underlying
material is loamy alluvium of Holocene age.

This map unit makes up about 2 percent of the county.
Itis about 28 percent riverbed of the Llano River, 16
percent Boerne soils, 15 percent Bastrop soils, and 41
percent other soils and Rock outcrop.

The Llano River riverbed consists of Riverwash, Rock
outcrop, and the flowing stream. Riverwash is sandy,
gravelly, and cobbly alluvium. Rock outcrop is barren or
nearly barren gneiss or granite bedrock.
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The loamy Boerne soils are nearly level. Typically, the
surface layer is dark yellowish brown fine sandy loam. The
subsoil is strong brown and pink fine sandy loam. The
underlying material is reddish yellow loam.

The sandy Bastrop soils are gently sloping. Typically,
the surface layer is dark yellowish brown and dark brown
loamy fine sand. The subsoil is yellowish red and reddish
yellow sandy clay loam.

Of minor extent in this map unit are the Castell, Click,
Katemcy, Keese, Ligon, Lou, Venus, Voca, and Weswood
soils. The moderately deep, loamy Castell soils are on
gently sloping foot slopes and are underlain by gneiss. The
deep, loamy Click soils are on gently sloping foot slopes
and are underlain by granite grus. The moderately deep,
loamy Katemcy soils are on gently sloping foot slopes and
are underlain by schist. The shallow, loamy Keese soils are
on gently sloping to steep ridges and are underlain by
gneiss or granite. The moderately deep, loamy Ligon soils
are on gently sloping to moderately sloping upland ridges
and are underlain by schist. The moderately deep, loamy
Lou soils are on gently sloping ridges and are underlain by
granite grus. The very deep, loamy Venus soils are on
gently sloping low stream terraces. The deep, loamy Voca
soils are on broad, nearly level to very gently sloping foot
slopes and are underlain by granite grus. The very deep,
loamy Weswood soils are on nearly level flood plains.

The riverbed of the Llano River has very limited use as
rangeland for grazing. The narrow strip of stream terrace
soils are used as cropland, pasture, and rangeland.

Most of these areas are too narrow and too small to be
used as cropland or pasture. Where an area is wide
enough to be used as cropland, it needs protection from
runoff from adjacent upland areas. The native plant
community is semi-wooded with tall and mid grasses.

The soils in this unit are well suited to wildlife habitat.
Deer, turkey, quail, dove, and squirrel are the most
common game species. On some of the rangeland areas,
ranchers manage deer and turkey for hunting.

The soils of the low stream terraces and flood plain
have a severe limitation on sites for buildings because of
the flooding hazard.

10. Nuvalde-Luckenbach

Nearly level to very gently sloping, very deep, loamy soils
underlain by loamy material.

The Nuvalde and Luckenbach soils in this map unit are
on nearly level and very gently sloping toe slopes at the
base of escarpments and on terraces. Slopes range from
0 to 3 percent. The underlying material is alluvium of
Pleistocene age.

This map unit makes up about 1 percent of the county.
About 48 percent is Nuvalde soils, 36 percent Luckenbach
soils, and 16 percent other soils.

Typically, the Nuvalde soils have a surface layer that is
dark brown clay loam. The subsoil is dark brown, brown,
and yellowish brown clay loam. The underlying material is
dark brown clay loam.

Typically, the Luckenbach soils have a surface layer that
is very dark grayish brown clay loam. The subsoil is brown
and yellowish brown clay. The underlying material is strong
brown clay loam.

Of minor extent in this map unit are the Cho, Hye, Krum,
Pedernales, and VVenus series. The very shallow and
shallow, loamy Cho soils are on gently sloping ridges and
have a thin, hard caliche layer. The moderately deep,
loamy Hye soils are on gently sloping ridges and are
underlain by sandstone. The very deep, clayey Krum soils
are on broad, gently sloping valley floors. The very deep,
loamy Pedernales soils are on gently sloping ridges. The
very deep, loamy Venus soils are in broad, nearly level
valleys.

These soils are mainly used as cropland and pasture.
Some areas are used as rangeland.

The native plant community is a tall grass prairie that
has few woody species.

The soils in this unit are moderately suited to wildlife
habitat. Deer, turkey, quail, dove, and squirrel are the most
common game species. On some of the rangeland areas,
ranchers manage deer and turkey for hunting.

The shrink-swell potential is a severe limitation on
sites for buildings. The slow percolation rate is a severe
limitation on sites for septic tank absorption fields.
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The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine
the suitability and potential of a unit for specific uses. They
also can be used to plan the management needed for
those uses. More information about each map unit is given
under the heading “Use and Management of the Soils.”

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and
miscellaneous areas are natural phenomena, and they
have the characteristic variability of all natural phenomena.
Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of
soils of a single taxonomic class rarely, if ever, can be
mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the
soils or miscellaneous areas for which it is named and
some “included” areas that belong to other taxonomic
classes.

Most included soils have properties similar to those of
the dominant soil or soils in the map unit, and thus they do
not affect use and management. These are called
noncontrasting, or similar, inclusions. They may or may
not be mentioned in the map unit description. Other
included soils and miscellaneous areas, however, have
properties and behavioral characteristics divergent enough
to affect use or to require different management. These
are called contrasting, or dissimilar, inclusions. They
generally are in small areas and could not be mapped
separately because of the scale used. Some small areas
of strongly contrasting soils or miscellaneous areas are
identified by a special symbol on the maps. The included
areas of contrasting soils or miscellaneous areas are
mentioned in the map unit descriptions. A few included
areas may not have been observed, and consequently
they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical
to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of included areas in a map unit in no way
diminishes the usefulness or accuracy of the data. The
objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into
landforms or landform segments that have similar use and
management requirements. The delineation of such
segments on the map provides sufficient information for
the development of resource plans, but if intensive use of
small areas is planned, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up a
soil series. Except for differences in texture of the surface
layer, all the 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, slope, stoniness, salinity, degree of erosion, and
other characteristics that affect their use. On the basis of
such differences, a soil series is divided into soil phases.
Most of the areas shown on the detailed soil maps are
phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Ligon fine sandy loam, 1 to 5 percent slopes, is a
phase of the Ligon series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in such
small areas that they cannot be shown separately on the
maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Keese-Rock outcrop complex, 1 to 8 percent slopes, very
stony, is an example.

This survey includes some map units that are
miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Riverwash,
frequently flooded, is an example. There are some kinds of
miscellaneous areas for which there is not a detailed
description. In this survey these are dams and water areas
more than 40 acres in size.
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gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of Tables”)
give properties of the soils and the limitations, capabilities,
and potentials for many uses. The “Glossary” defines
many of the terms used in describing the soils or
miscellaneous areas.

BaC—Bastrop loamy fine sand, 1 to 5 percent slopes.
This very deep, gently sloping soil is on terraces along the
Llano and Colorado Rivers. The slopes are convex. Areas
are elongated and range from 10 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 5 inches; dark yellowish brown loamy fine sand

Subsurface layer:
5to 13 inches; dark brown loamy fine sand

Subsoil:
13 to 48 inches; yellowish red sandy clay loam
48 to 80 inches; reddish yellow sandy clay loam

Important soil properties—

Available water capacity: moderate

Permeability: moderate

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: very deep

Soil reaction: neutral in surface layer; slightly acid and
neutral in subsoil

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Boerne, Fieldcreek, Venus, and Weswood soils. These
soils do not have a sandy clay loam subsoil and are on
flood plains and lower terraces. The included soils make
up less than 15 percent of any mapped area.

The Bastrop soil is used as cropland, pasture, or
rangeland.

This soil is well suited to use as cropland. The
moderate water and wind erosion hazards limit production
of cultivated crops.

This soil is well suited to use as pasture. Soil blowing is
a limitation when establishing pasture grasses.

This Bastrop soil is well suited to rangeland.

This soil is suited to most urban uses. Seepage and
slope are limitations on sites for some sanitary facilities,
and low strength is a limitation on sites for roads and
streets.

Soil Survey

This soil is in capability subclass Ille and the Sandy
Loam range site.

BmA—Bauman loam, 0 to 2 percent slopes. This deep,
nearly level soil is along drainageways. The slopes are
linear to concave. Areas are elongated and range from 5
to 40 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 4 inches; light brownish gray loam

Subsurface layer:
4 to 6 inches; light gray loam

Subsoil:

6 to 11 inches; dark gray clay loam that has common
granite pebbles

11 to 20 inches; dark brown clay loam that has common
granite pebbles

20 to 26 inches; brown clay loam that has common granite
pebbles

26 to 42 inches; light brownish gray gravelly sandy clay
loam that has films and threads of gypsum, common
masses of calcium carbonate, and 30 percent granite
pebbles

Substratum:
42 to 72 inches; finely fragmented granite grus that has
fragments coated with red clay

Important soil properties—

Available water capacity: low

Permeability: slow

Drainage: moderately well drained

Runoff: low

Water table: none within a depth of 6 feet. A seasonal
perched water table occurs during heavy rainfall
periods in the spring months

Root zone: deep; however, the high sodium content in the
subsoil is more resistant to root penetration

Soil reaction: slightly acid in the surface layer and slightly
alkaline to moderately alkaline in the subsoil

Shrink-swell potential: low in the surface layer and high in
the subsoil

Water erosion hazard: slight

Wind erosion hazard. slight

Included with this soil in mapping are small areas of
Castell, Click, Lou, and Voca soils. The Castell soils are 20
to 40 inches deep, are in the higher positions, and are
underlain by gneiss bedrock. The Click, Lou, and Voca
soils are in the slightly higher positions. The Click and
Lou soils have loamy subsoils. The Voca soils are
underlain by granite bedrock. These soils do not have the
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high sodium content in the subsoil like the Bauman soils.
The included soils make up about 10 percent of any
mapped area.
The Bauman soil is used as pasture or rangeland.
This soil is poorly suited to use as cropland. The high

sodium content limits the kinds of crops that can be grown.

The low available water capacity is a limitation. The water
uptake by plant roots is restricted, and root growth into the
sodium-affected layers is reduced.

This soil is poorly suited to use as pasture. The high
sodium content in the soil limits the kinds of pasture
grasses grown and the amount of forage produced. The
low available water capacity is a limitation.

This Bauman soil is suited to rangeland. The high
sodium content in the soil limits the kinds of plants grown
and the amount of forage produced. The low available
water capacity is a limitation.

This soil is poorly suited to urban uses. The slow
permeability and depth to rock are severe limitations on
sites for most sanitary facilities. The high shrink-swell
potential is a limitation on sites for buildings.

This soil is in capability subclass IVs and the Tightland
range site.

Br—Boerne fine sandy loam, rarely flooded. This very
deep, nearly level soil is on the second-level flood plain of
the Llano River. The slopes are convex. Areas are oblong
and range from 10 to 50 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 10 inches; dark yellowish brown fine sandy loam

Subsoil:

10 to 21 inches; strong brown fine sandy loam

21 to 50 inches; pink fine sandy loam

50 to 62 inches; reddish yellow loam that has few masses
and many films and threads of calcium carbonate

Important soil properties—

Available water capacity: moderate
Permeability: moderately rapid

Drainage: well drained

Runoff: negligible

Water table: none within a depth of 6 feet
Root zone: very deep

Soil reaction: moderately alkaline
Shrink-swell potential: low

Water erosion hazard: slight

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Bastrop, Castell, Keese, and Venus soils. The Bastrop
soils have a sandy clay loam subsoil. The Castell soils are
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20 to 40 inches deep, have a clayey subsoil, and are
underlain by gneiss bedrock. The Keese soils are less
than 20 inches deep and are underlain by granite or
gneiss bedrock. The Venus soils are more clayey in the
subsoil. The included soils make up less than 15 percent
of any mapped area.

The Boerne soil is used mainly as pasture. A few small
areas are used as rangeland or cropland.

This soil is suited to cropland. The moderate wind
erosion hazard limits its use as cropland. The high lime
content can limit growth of some cultivated crops.

This soil is well suited to pasture and rangeland.

This Boerne soil is not suited to urban uses because of
the hazard of flooding. Seepage is a severe limitation on
sites for most sanitary facilities.

This soil is in capability subclass Ilw and the Loamy
Bottomland range site.

CaB—Campair sand, 1 to 5 percent slopes. This
moderately deep, gently sloping soil is on gently sloping
uplands. The slopes are convex. Areas are rounded to
irregular in shape and range from 10 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0to 11 inches; pale brown sand

Subsurface layer:
11 to 14 inches; very pale brown sand

Subsoil:

14 to 18 inches; reddish brown sandy clay loam

18 to 31 inches; reddish yellow sandy clay loam that has
red mottles

31 to 38 inches; light gray sandy clay loam that has red
and yellowish brown mottles

Substratum:
38 to 42 inches; coarse-grained, strongly cemented
sandstone

Important soil properties—

Available water capacity: low

Permeability: moderate

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: slightly acid in the surface layer and
moderately acid in the subsoil

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: severe
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Included with this soil in mapping are small areas of
Castell and Loneoak soils. The Castell soils have a
clayey subsoil and are underlain by gneiss bedrock.
The Loneoak soils are 40 to 60 inches deep, have a
thick sandy surface layer, and are on foot slopes. The
included soils make up about 10 percent of any mapped
area.

The Campair soil is used mainly as cropland, pasture,
or rangeland.

This soil is suited to cropland. The moderate water
erosion hazard and severe wind erosion hazard limit its
use as cropland. The low available water capacity and
moderately deep root zone are limitations.

This soil is suited to pasture and rangeland. The low
available water capacity and moderately deep root zone
are limitations.

This Campair soil is poorly suited to most urban uses.
The depth to bedrock is a severe limitation on sites for
sanitary facilities and buildings.

This soil is in capability subclass Ille and the Sandy
Loam range site.

CeC—Castell sandy loam, 1 to 5 percent slopes. This
moderately deep, gently sloping soil is on foot slopes. The
slopes are concave to convex. Areas are oblong to
irregular in shape and range from 15 to 1,000 acres in
size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 8 inches; brown sandy loam

Subsoil:

8 to 17 inches; yellowish brown sandy clay

17 to 30 inches; strong brown sandy clay that has reddish
yellow and yellowish brown mottles

Substratum:
30 to 42 inches; weathered pinkish gneiss that increases
in hardness with depth

Important soil properties—

Available water capacity: low

Permeability: slow

Drainage: well drained

Runoff: medium

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: slightly acid in the surface layer and slightly
acid to moderately acid in the subsoil

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Soil Survey

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Bauman, Keese, Ligon, and Voca soils. The Bauman soils
have a high sodium content in the subsoil and are along
drainageways. The Keese soils are less than 20 inches
deep and are underlain by granite or gneiss bedrock. The
Ligon soils are underlain by schist. The Keese and Ligon
soils are on more sloping ridges. The Voca soils are 40 to
60 inches deep and are in the lower positions. The
included soils make up less than 20 percent of any
mapped area.

The Castell soil is used as pasture, rangeland, or
cropland.

This soil is poorly suited to cropland. The moderate
water and wind erosion hazards limit its use as cropland.
The low available water capacity and moderately deep
root zone are limitations.

Some areas that were once cultivated have been
allowed to revert to native grasses and are used as
rangeland, or they have been planted to improved
grasses and are used as pasture. On most of these
rangeland areas, the native grasses provide low
quality forage. The low available water capacity and
moderately deep root zone are limitations for both
pasture and range.

This soil is poorly suited to urban uses. The depth to
bedrock is a severe limitation on sites for sanitary facilities.
The depth to bedrock, moderate shrink-swell potential, and
low strength are limitations on sites for buildings and
roads.

This soil is in capability subclass Ille and the Sandy
Loam range site.

ChB—Cho loam, 1 to 3 percent slopes. This very
shallow and shallow, very gently sloping soil is on uplands
below limestone hills. The slopes are linear to convex.
Areas are oblong to irregular in shape and range from 80
to 400 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 14 inches; dark brown loam

Substratum:

14 to 16 inches; reddish yellow indurated caliche

16 to 45 inches; pink gravelly loam that has many
concretions of calcium carbonate

Important soil properties—

Available water capacity: very low
Permeability: moderate
Drainage: well drained
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Runoff: 1 to 3 percent slopes—low; 3 to 5 percent
slopes—medium

Water table: none within a depth of 6 feet

Root zone: very shallow to shallow

Soil reaction: moderately alkaline

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
similar soils that are deeper than 20 inches to the
indurated layer and soils without an indurated layer. The
included soils make up about 10 percent of any mapped
area.

The Cho soil is used mainly as rangeland.

This soil is poorly suited to cropland. The moderate
water erosion hazard limits its use as cropland. The very
shallow and shallow root zone and the very low available
water capacity are limitations.

This soil is poorly suited to pasture. The very shallow
and shallow root zone and the very low available water
capacity are severe limitations.

This Cho soil is suited to rangeland. The very low
available water capacity is a limitation.

This soil is not suited to most urban uses. The shallow
depth to a cemented layer is a severe limitation on sites
for most sanitary facilities and buildings.

This soil is in capability subclass IVs and the Shallow
range site.

CkC—Click very gravelly coarse sandy loam, 1to 8
percent slopes. This deep, gently sloping to moderately
sloping soil is on convex ridgetops and side slopes. The
slopes are concave to convex. Areas are oblong to
irregular in shape and range from 15 to 1,000 acres in
size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 11 inches; brown very gravelly coarse sandy loam

Subsoil:

11 to 18 inches; yellowish red very gravelly coarse sandy
loam

18 to 29 inches; red very gravelly sandy clay loam

29 to 46 inches; light red very gravelly coarse sandy loam

Substratum:

46 to 53 inches; red finely fragmented granite grus that
has red clay coatings on fragments

53 to 56 inches; pink indurated and fractured granite.

Important soil properties—

Available water capacity: very low
Permeability: rapid
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Drainage: somewhat excessively drained

Runoff: 1 to 3 percent slopes—negligible; 3 to 5 percent
slopes—very low; 5 to 8 percent slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: deep

Soil reaction: slightly acid in the surface layer and neutral
in the subsoll

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard. slight

Included with this soil in mapping are small areas of
Bauman, Keese, Lou, and Voca soils. The Bauman
soils have a clay loam subsoil and are along narrow
drainageways. The Keese soils are less than 20 inches
deep and are underlain by granite or gneiss bedrock. The
Lou soils are 20 to 40 inches deep and are in positions
similar to those of the Click soils. The Voca soils have a
clayey subsoil and are on nearly level to gently sloping
smooth areas. The included soils make up less than 15
percent of any mapped area.

The Click soil is used mainly as rangeland or pasture.

This soil is not suited to cropland because of the
gravelly surface layer, very low available water capacity,
and moderate water erosion hazard.

Some areas that were once cultivated have been
allowed to revert to native grasses and are used as
rangeland, or they have been planted to improved
grasses and are used as pasture. The very low available
water capacity is a limitation for both pasture and
rangeland.

This soil is poorly suited to most urban uses. The rapid
permeability is a limitation on sites for septic tank
absorption fields. Seepage is a severe limitation on sites
for sanitary facilities. Slope is a limitation on sites for most
buildings.

This soil is in capability subclass Vls and the Granite
Gravel range site.

EcC—Eckrant-Rock outcrop complex, 1 to 8 percent
slopes, extremely stony. This complex consists of very
shallow and shallow, gently sloping to moderately sloping
Eckrant soils and Rock outcrop. A typical area is 80
percent Eckrant soils, 12 percent rock outcrop, and 8
percent other soils. The Eckrant soil has stones and
cobbles covering 26 percent of the soil surface. Rock
outcrop is barren or nearly barren limestone bedrock. The
slopes are concave to convex. Areas are oblong to
irregular in shape and range from 40 to 1,000 acres in
size.

The typical sequence, depth, and composition of the
layers of the Eckrant soil are—

Surface layer:
0 to 4 inches; very dark grayish brown very cobbly clay
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Subsurface layer:
4 to 11 inches; very dark gray very cobbly clay

Substratum:
11 to 13 inches; light gray indurated limestone bedrock

Important soil properties—

Available water capacity: very low

Permeability: moderately slow

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Iow; 5 to 8 percent slopes—medium

Water table: none within a depth of 6 feet

Root zone: very shallow to shallow

Soil reaction: slightly alkaline

Shrink-swell potential: moderate

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this complex in mapping are small areas
of Oplin and Yates soils. The Oplin soils are loamy and
calcareous. The Yates soils are reddish brown and loamy.
Both of these soils are in positions similar to those of the
Eckrant soils. The included soils make up less than 20
percent of any mapped area.

The Eckrant-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the very shallow to shallow root zone, large
stones on the surface, and rock outcrop.

This complex is suited to rangeland. The very shallow
and shallow root zone, very low available water capacity,
and rock outcrop are limitations.

This map unit is poorly suited to most urban uses. The
depth to bedrock and large stones are severe limitations
on sites for sanitary facilities and buildings.

The Eckrant soils are in capability subclass VlIs and

the Low Stony Hill range site. Rock outcrop is in capability

class Vllls and is not assigned a range site.

EcF—Eckrant-Rock outcrop complex, 10 to 40 percent
slopes, extremely stony. This complex consists of very
shallow and shallow, strongly sloping to steep Eckrant
soils and Rock outcrop. A typical area is 70 percent
Eckrant soils, 20 percent Rock outcrop, and 10 percent
other soils. The Eckrant soil has stones and cobbles
covering about 25 percent of the soil surface. Rock
outcrop is barren or nearly barren limestone bedrock.
The slopes are concave to convex. Areas are oblong to
irregular in shape and range from 40 to 1,000 acres in
size.

Soil Survey

The typical sequence, depth, and composition of the
layers of the Eckrant soil are—

Surface layer:

0 to 4 inches; very dark grayish brown very cobbly clay

Subsurface layer:

4 to 13 inches; very dark grayish brown very cobbly clay

Substratum:

13 to 14 inches; light gray coarsely fractured and
indurated limestone bedrock

Important soil properties—

Available water capacity: very low

Permeability: mode rately slow

Drainage: well drained

Runoff: 10 to 20 percent slopes—medium; 20 to 40
percent slopes—high

Water table: none within a depth of 6 feet

Root zone: very shallow to shallow

Soil reaction: slightly alkaline

Shrink-swell potential: moderate

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this complex in mapping are small
areas of Oplin and Yates soils. The Oplin soils are
loamy and calcareous. The Yates soils are reddish
brown and loamy. Both of these soils are in positions
similar to those of the Eckrant soils. The included
soils make up less than 20 percent of any mapped
area.

The Eckrant-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the steep slopes, very shallow and shallow
root zone, severe water erosion hazard, rock outcrop,
and stones on the surface.

The very shallow and shallow root zone, very low
available water capacity, steep slopes, and rock outcrop
limit forage production on rangeland.

This complex is not suited to urban uses. The depth to
bedrock and steep slopes are severe limitations on sites
for sanitary facilities and buildings.

The Eckrant soil is in capability subclass Vlis and the
Steep Rocky range site. Rock outcrop is in capability class
VIlIs and is not assigned a range site.

Fe—Fieldcreek fine sandy loam, occasionally flooded.
This very deep, nearly level soil is on low terraces and on
flood plains along streams and creeks. The slopes are
linear. Areas are long and narrow and range from 10 to
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500 acres in size. This soil is flooded about once in 15
years.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 8 inches; dark brown fine sandy loam

Subsurface layer:
8 to 25 inches; dark grayish brown loam

Subsoil:
25 to 48 inches; dark brown loam
48 to 80 inches; brown fine sandy loam

Important soil properties—

Available water capacity: moderate

Permeability: moderately rapid

Drainage: well drained

Runoff: negligible

Water table: none within a depth of 6 feet

Root zone: very deep

Soil reaction: neutral in the surface layer and
slightly alkaline to moderately alkaline in the
subsoil

Shrink-swell potential: low

Water erosion hazard: slight

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
gneiss and granite rock outcrop adjacent to the stream
channels. The included areas make up less than 15
percent of any mapped area.

The Fieldcreek soil is used mainly as pasture or
rangeland. Some areas are used as cropland.

This soil is suited to cropland. The moderate wind
erosion hazard limits its use as cropland. The moderate
available water capacity is a limitation. Occasional
flooding can cause crop damage.

This soil is suited to pasture and rangeland. The
moderate available water capacity is a limitation.

This Fieldcreek soil is not suited to most urban uses
because of the flooding hazard.

This soil is in capability subclass Ilw and the Loamy
Bottomland range site.

HaB—Harper clay, 0 to 3 percent slopes, stony. This
shallow, nearly level to very gently sloping soil is on
limestone hills. This soil has stones covering about
3 percent of the soil surface. The slopes are linear.
Areas are oblong and range from 80 to 150 acres in
size.
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The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0to 11 inches; very dark gray clay that has limestone
fragments on the surface and in the soil

Substratum:
11 to 15 inches; light gray indurated, fractured dolomitic
limestone bedrock

Important soil properties—

Available water capacity: very low
Permeability: moderately slow

Drainage: well drained

Runoff: very low

Water table: none within a depth of 6 feet
Root zone: shallow

Soil reaction: slightly alkaline
Shrink-swell potential: high

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Eckrant, Hensley, Roughcreek, and Rumple soils. The
Eckrant soils have more than 35 percent by volume
coarse fragments in the soil. The Hensley soils have a
loamy surface layer and a red clayey subsoil. The
Roughcreek soils have a reddish brown clayey subsoil.
The Rumple soils have less than 1 percent stones on the
surface, are more than 20 inches deep, and have a red
clayey subsoil. The included soils make up about 15
percent of any mapped area.

The Harper soil is used as rangeland.

This soil is not suited to cropland or pasture because of
the shallow root zone, very low available water capacity,
and stones on the surface.

This soil is suited to rangeland. The shallow root zone,
very low available water capacity, depth to rock, and rock
outcrop are limitations.

This Harper soil is not suited to urban uses. The depth
to rock, stones on the surface, clayey surface layer, and
high shrink-swell potential are severe limitations on sites
for sanitary facilities and buildings.

This soil is in capability subclass VIs and the Low Stony
Hill range site.

HaC—Harper-Rock outcrop complex, 1 to 5 percent
slopes, very stony. This complex consists of shallow,
gently sloping Harper soils and Rock outcrop. A typical
area is 70 percent Harper soils, 23 percent Rock outcrop,
and 7 percent other soils. The Harper soil has stones and
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cobbles covering about 10 percent of the soil surface.
Rock outcrop is barren or nearly barren limestone
bedrock. The slopes are concave to convex. Areas are
oblong to irregular in shape and range from 80 to 400
acres in size.

The typical sequence, depth, and composition of the
layers of the Harper soil are—

Surface layer:
0to 10 inches; very dark gray clay that has limestone
pebbles and cobbles

Substratum:

10 to 13 inches; light gray indurated, fractured dolomitic
limestone bedrock

Important soil properties—

Available water capacity: very low

Permeability: moderately slow

Drainage: well drained

Runoff: 1 to 5 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: shallow

Soil reaction: slightly alkaline

Shrink-swell potential: high

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this complex in mapping are small
areas of Eckrant, Hensley, Roughcreek, and Rumple
soils. The Eckrant soils have more than 35 percent
by volume coarse fragments in the soil. The Hensley
soils have a loamy surface layer and a red clayey
subsoil. The Roughcreek soils have a reddish brown
clayey subsoil. The Rumple soils have less than
1 percent stones on the surface, are more than 20
inches deep, and have a red clayey subsoil. The
included soils make up less than 15 percent of any
mapped area.

The Harper-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the very stony surface, very low available
water capacity, shallow root zone, and rock outcrop.

This map unit is suited to rangeland. The shallow root
zone, depth to rock, very low available water capacity,
and rock outcrop are limitations.

This complex is not suited to urban uses. The depth to
bedrock and stones on the surface are severe limitations
on sites for sanitary facilities. The depth to bedrock and
high shrink-swell potential are severe limitations on sites
for buildings.

Soil Survey

The Harper soil is in capability subclass VIs and the
Low Stony Hill range site. Rock outcrop is in capability
class VllIs and is not assigned a range site.

HeB—Hensley loam, 1 to 5 percent slopes, stony. This
shallow, gently sloping soil is on ridges and side slopes.
This soil has stones and cobbles covering about 1 percent
of the soil surface. The slopes are linear to convex. Areas
are wide and irregular in shape and range from 40 to 400
acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 5 inches; dark brown loam that has about 5 percent
limestone pebbles and cobbles

Subsoil:
5to 18 inches; red clay

Substratum:
18 to 20 inches; light gray fractured, dolomitic limestone
bedrock

Important soil properties—

Available water capacity: low

Permeability: slow

Drainage: well drained

Runoff: medium

Water table: none within a depth of 6 feet

Root zone: shallow

Soil reaction: neutral in the surface layer and slightly
alkaline in the subsoil

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Eckrant, Harper, Roughcreek, and Rumple soils and Rock
outcrop. The Eckrant, Roughcreek, and Rumple soils have
more than 35 percent by volume coarse fragments in the
soil. In addition, the Rumple soils are more than 20 inches
deep. The Harper soils are clayey throughout. Rock
outcrop consists of barren or nearly barren limestone
bedrock. The included soils make up less than 20 percent
of any mapped area.

The Hensley soil is used as rangeland and pasture.

This soil is not suited to cropland because of the stones
on the surface, low available water capacity, and shallow
root zone.

This Hensley soil is poorly suited to rangeland and
pasture. The depth to rock, shallow root zone, and low
available water capacity are limitations.
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This soil is not suited to urban uses. The depth to
bedrock is a severe limitation on sites for sanitary facilities
and buildings.

This soil is in capability subclass VIs and the Redland
range site.

HoB—Honeycreek fine sandy loam, 1 to 3 percent
slopes. This deep, very gently sloping soil is on foot slopes
and terraces along drainageways and small creeks. The
slopes are concave to linear. Areas are long and narrow
and range from 10 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 9 inches; strong brown fine sandy loam

Subsurface layer:
9to 17 inches; reddish brown fine sandy loam

Subsoil:

17 to 25 inches; reddish brown fine sandy loam

25 to 37 inches; reddish brown sandy clay loam

37 to 50 inches; strong brown gravelly sandy clay loam
50 to 56 inches; reddish yellow gravelly fine sandy loam

Substratum:
56 to 66 inches; weathered schist bedrock

Important soil properties—

Available water capacity: moderate

Permeability: moderate

Drainage: well drained

Runoff: very low

Water table: none within a depth of 6 feet

Root zone: deep

Soil reaction: slightly acid in the surface layer and neutral
in the subsoll

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Castell, Fieldcreek, and Katemcy soils. The Castell soils
have a clayey subsoil and are underlain by gneiss
bedrock. The Fieldcreek soils are less clayey in the
subsoil and are on flood plains and on low terraces along
streams and creeks. The Katemcy soils have a clayey
subsoil and are in the higher positions. The included soils
make up less than 15 percent of any mapped area.

The Honeycreek soil is used as cropland, pasture, or
rangeland.

This soil is suited to cropland. The moderate water
erosion hazard limits its use as cropland. The moderate
available water capacity is a limitation.

This soil is well suited to pasture and rangeland.
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This Honeycreek soil is suited to most urban uses.
Seepage is a limitation on sites for some sanitary facilities.

This soil is in capability subclass Ille and the Sandy
Loam range site.

HyC—Hye fine sandy loam, 1 to 5 percent slopes. This
moderately deep, gently sloping soil is on knolls. The
slopes are convex. Areas are round and range from 20 to
100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 10 inches; brown fine sandy loam

Subsoil:

10 to 24 inches; reddish brown sandy clay loam

24 to 31 inches; yellowish red gravelly sandy clay loam
that has common fragments of ironstone and
sandstone

Substratum:
31 to 38 inches; sandstone bedrock

Important soil properties—

Available water capacity: low

Permeability: moderate

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: neutral

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: severe

Included with this soil in mapping are small areas of
Nebgen, Oben, and Pontotoc soils. The Nebgen and Oben
soils are less than 20 inches deep and are on small
ridges. The Pontotoc soils are red, are generally more
than 60 inches deep, and are on foot slopes. The included
soils make up less than 15 percent of any mapped area.

The Hye soil is used as cropland, pasture, or
rangeland.

This soil is suited to cropland. The moderate water
erosion hazard and severe wind erosion hazard limit its
use as cropland. The low available water capacity and
moderately deep root zone are limitations.

This soil is suited to pasture and rangeland. The low
available water capacity and moderately deep root zone
are limitations.

This Hye soil is poorly suited to urban uses. The depth
to bedrock is a severe limitation on sites for sanitary
facilities. It is also a limitation on sites for buildings.
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This soil is in capability subclass llle and the Red
Sandy Loam range site.

KaC—Katemcy sandy loam, 1 to 5 percent slopes. This
moderately deep, gently sloping soil is on foot slopes. The
slopes are concave to linear. Areas are oblong to irregular
in shape and range from 15 to 200 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 9 inches; reddish brown sandy loam

Subsoil:

9to 11 inches; reddish brown sandy clay loam

11 to 20 inches; red sandy clay

20 to 27 inches; reddish brown gravelly sandy clay

27 to 38 inches; reddish brown channery sandy clay loam
that has common channers

Substratum:
38 to 79 inches; weathered schist bedrock

Important soil properties—

Available water capacity: low

Permeability: moderately slow

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: neutral

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Castell, Honeycreek, Ligon, and Packsaddle soils. The
Castell soils are in positions similar to those of the
Katemcy soils and are underlain by gneiss bedrock. The
Honeycreek soils have a sandy clay loam subsoil and are
also in similar positions. The Ligon soils have an abrupt
texture change between the surface layer and the subsoil
and are on ridges and side slopes. The Packsaddle soils
are on ridges and side slopes, have more than 35 percent
by volume coarse fragments in the subsoil, and are
underlain by graphitic schist. The included soils make up
less than 20 percent of any mapped area.

The Katemcy soil is used as cropland, pasture, or
rangeland.

This soil is suited to cropland. The moderate water and
wind erosion hazard limit its use as cropland. The low
available water capacity and moderately deep root zone
are limitations.
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Most areas that were once cultivated have been
allowed to revert to native grasses and are used as
rangeland, or they have been planted to improved grasses
and are used as pasture. Most of the native grasses in
these areas produce poor quality forage. The low available
water capacity and moderately deep root zone are
limitations for both pasture and rangeland.

This soil is poorly suited to urban uses. The depth to
bedrock and clayey subsoil are severe limitations on sites
for sanitary facilities and buildings.

This soil is in capability subclass llle and the Red
Savannah range site.

KeC—Keese coarse sandy loam, 1 to 8 percent slopes,
stony. This shallow, gently sloping to moderately sloping
soil is on convex ridgetops and side slopes. This soil has
granite or gneiss stones covering about 2 percent of the
soil surface. The slopes are concave to convex. Areas are
oblong to irregular in shape and range from 15 to 1,000
acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 6 inches; dark brown coarse sandy loam that has
common granite pebbles

Subsoil:

6 to 12 inches; dark brown coarse sandy loam that has
common granite pebbles

12 to 16 inches; strong brown gravelly coarse sandy loam

Substratum:
16 to 20 inches; weathered granite grus

Important soil properties—

Available water capacity: very low

Permeability: moderately rapid

Drainage: well drained

Runoff: 1 to 3 percent slopes—negligible; 3 to 5 percent
slopes—very low; 5 to 8 percent slopes—low

Water table: none within a depth of 6 feet

Root zone: shallow

Soil reaction: slightly acid

Shrink-swell potential: low

Water erosion hazard: moderate to severe

Wind erosion hazard. slight

Included with this soil in mapping are small areas of
Bauman, Castell, Click, Lou, and Voca soils. Also included
are areas of Rock outcrop. The Bauman soils are 40 to 60
inches deep, have a clay loam subsoil, and are along
drainageways. The Castell soils are 20 to 40 inches deep,
have a clayey subsoil, and are underlain by gneiss
bedrock. The Click soils are 40 to 60 inches deep. The
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Lou soils are 20 to 40 inches deep. The Click and Lou
soils are on foot slopes. The Voca soils are 40 to 60
inches deep, have a clayey subsoil, and are underlain by
granite. Rock outcrop is barren or nearly barren granite or
gneiss bedrock. Areas of Rock outcrop are less than 5
acres. The included soils make up about 15 percent of any
mapped area.

The Keese soil is used as rangeland.

This soil is not suited to cropland or pasture because of
the depth to rock, shallow root zone, very low available
water capacity, moderate to severe water erosion hazard,
and stones on the surface.

This Keese soll is suited to rangeland. The very low
available water capacity, depth to rock, shallow root zone,
and stones on the soil surface are limitations.

This soil is not suited to urban uses. The depth to rock
is a severe limitation on sites for sanitary facilities and
buildings.

This soil is in capability subclass VlIs and the Shallow
Granite range site.

KoC—Keese-Rock outcrop complex, 1 to 8 percent
slopes, very stony. This complex consists of shallow,
gently sloping to moderately sloping Keese soils and Rock
outcrop . A typical area is about 60 percent Keese
soils, 34 percent Rock outcrop, and 6 percent other soils.
The Keese soil has stones and cobbles covering about 13
percent of the soil surface. Granite boulders are in some
areas. Rock outcrop is barren or nearly barren granite or
gneiss bedrock. The slopes are concave to convex. Areas
are oblong to rounded and range from 50 to 1,000 acres in
size.

The typical sequence, depth, and composition of the
layers of the Keese soil are—

Surface layer:
0 to 5 inches; dark brown coarse sandy loam

Subsoil:
5to 10 inches; dark brown coarse sandy loam
10 to 14 inches; strong brown gravelly coarse sandy loam

Substratum:
14 to 16 inches; reddish brown weathered granite grus
Important soil properties—

Available water capacity: very low

Permeability: moderately rapid

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—medium; 5 to 8 percent slopes—medium

Water table: none within a depth of 6 feet

Root zone: shallow

Soil reaction: slightly acid

Shrink-swell potential: low
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Water erosion hazard: moderate
Wind erosion hazard: slight

Included with this complex in mapping are small areas
of Bauman, Click, Lou, and Voca soils. The Bauman soils
are 40 to 60 inches deep, have a clay loam subsoil, and
are along drainageways. The Click soils are 40 to 60
inches deep. The Lou soils are 20 to 40 inches deep. The
Click and Lou soils are on foot slopes. The Voca soils are
40 to 60 inches deep, have a clayey subsoil, and are in the
lower positions. The included soils make up about 6
percent of any mapped area.

The Keese-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the depth to rock, very low available water
capacity, shallow root zone, stones on the surface, and
rock outcrop.

This complex is suited to rangeland. The very low
available water capacity, depth to rock, shallow root zone,
and rock outcrop are limitations.

This map unit is not suited to urban uses. The depth to
rock and large stones are severe limitations on sites for
sanitary facilities and buildings.

The Keese soil is in capability subclass Vlis and the
Shallow Granite range site. Rock outcrop is in capability
class VlllIs and is not assigned a range site

KoF—Keese-Rock outcrop complex, 12 to 30 percent
slopes, very stony. This complex consists of shallow,
moderately steep to steep Keese soils and Rock outcrop.
A typical area is about 60 percent Keese soils,

30 percent Rock outcrop and large boulders, and 10
percent other soils. The Keese soil has stones covering
about 14 percent of the soil surface. Rock outcrop is
barren or nearly barren granite or gneiss bedrock. The
slopes are linear. Areas are oblong to rounded and range
from 50 to 1,000 acres in size.

The typical sequence, depth, and composition of the
layers of the Keese soil are—

Surface layer:
0 to 5 inches; brown coarse sandy loam

Subsoil:
5 to 14 inches; strong brown coarse sandy loam

Substratum:
14 to 20 inches; reddish brown weathered granite grus

Important soil properties—

Available water capacity: very low

Permeability: moderately rapid

Drainage: well drained

Runoff: 12 to 20 percent slopes—medium; 20 to 30
percent slopes—high
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Water table: none within a depth of 6 feet
Root zone: shallow

Soil reaction: slightly acid

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this complex in mapping are small areas
of Click and Lou soils. The Click soils are 40 to 60 inches
deep. The Lou soils are 20 to 40 inches deep. The Click
and Lou soils are on foot slopes. The included soils make
up about 10 percent of any mapped areas.

Soil Survey

Figure 7.- An area of Keese-Rock outcrop complex, 1 to 8 percent slopes, very stony. It is in the Shallow Granite range site.

The Keese-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the steep slopes, depth to rock, very low
available water capacity, shallow root zone, severe water
erosion hazard, stones on the surface, and rock outcrop.

This map unit is suited to rangeland. The very low
available water capacity, steep slopes, depth to rock,
shallow root zone, and rock outcrop are limitations.

This complex is not suited to urban uses. The depth to
bedrock, large stones, and steep slopes are severe
limitations on sites for sanitary facilities and buildings.
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The Keese soil is in capability subclass Vlis and the
Granite Hill range site. Rock outcrop is in capability class
VIlIs and is not assigned a range site.

KrB—Krum silty clay, 1 to 3 percent slopes. This very
deep, very gently sloping soil is on broad foot slopes
below limestone hills. The slopes are concave to linear.
Areas are oblong and range from 25 to 80 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 28 inches; very dark gray silty clay

Subsoil:

28 to 40 inches; grayish brown silty clay

40 to 48 inches; pale brown silty clay that has 5 percent
masses and concretions of calcium carbonate

48 to 55 inches; pale brown silty clay loam that has 1
percent masses and concretions of calcium carbonate

55 to 80 inches; light yellowish brown clay loam

Important soil properties—

Available water capacity: high
Permeability: moderately slow

Drainage: well drained

Runoff: very low

Water table: none within a depth of 6 feet
Root zone: very deep

Soil reaction: moderately alkaline
Shrink-swell potential: high

Water erosion hazard: slight

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Luckenbach and Nuvalde soils. The Luckenbach and
Nuvalde soils have a brown clay loam surface layer and
are in the slightly higher positions. The included soils
make up about 15 percent of any mapped area.

The Krum soil is used as cropland, pasture, or
rangeland.

This soil is well suited to cropland, pasture, or
rangeland.

This soil is poorly suited to most urban uses. The
moderately slow permeability and the clayey surface
layer are severe limitations on sites for sanitary facilities.
The clayey surface layer is a limitation for shallow
excavations. The high shrink-swell potential and low
strength are severe limitations on sites for buildings and
roads.

This Krum soil is in capability subclass lle and the Clay
Loam range site.

LgC—Ligon fine sandy loam, 1 to 5 percent slopes.
This moderately deep, gently sloping soil is on ridges and
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side slopes. The slopes are convex to linear. Areas are
oblong to rounded and range from 15 to 200 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 4 inches; reddish brown fine sandy loam that has
common quartz pebbles

Subsoil:

4 to 7 inches; reddish brown clay that has common quartz
cobbles

7 to 18 inches; red clay

18 to 23 inches; red sandy clay loam that has common
fragments of weathered schist

Substratum:
23 to 32 inches; reddish brown weathered schist
32 to 51 inches; tilted, weakly cemented schist bedrock

Important soil properties—

Available water capacity: low

Permeability: moderately slow

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: slightly acid in the surface layer and slightly
acid to neutral in the subsoil

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Honeycreek, Katemcy, and Packsaddle soils. The
Honeycreek soils are 40 to 60 inches deep, have a sandy
clay loam subsoil, and are on foot slopes. The Katemcy
soils do not have an abrupt texture change between the
surface layer and the subsoil, and they are on foot slopes.
The Packsaddle soils are on ridges and side slopes, and
they are underlain by graphitic schist bedrock. Also
included are small areas of Ligon cobbly fine sandy loam.
The included soils make up less than 10 percent of any
mapped area.

The Ligon soil is used as cropland, pasture, or
rangeland.

This soil is poorly suited to cropland. The moderate
water erosion hazard limits its use as cropland. The depth
to rock, low available water capacity, and moderately deep
root zone are limitations.

This soil is suited to pasture and rangeland. The depth
to rock, low available water capacity, and moderately deep
root zone are limitations.

This Ligon soil is poorly suited to urban uses. The depth
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to rock is a severe limitation on sites for sanitary facilities.
The depth to rock and moderate shrink-swell potential are
severe limitations on sites for buildings and roads.

This soil is in capability subclass IVs and the Red
Savannah range site.

LgD—Ligon cobbly fine sandy loam, 5 to 12 percent
slopes. This moderately deep, moderately sloping to
strongly sloping soil is on convex ridges and side slopes.
The slopes are concave to convex. Areas are oblong to
rounded and range from 15 to 200 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 3 inches; strong brown cobbly fine sandy loam

Subsoil:

3 to 16 inches; reddish brown clay that has 10 percent
guartz cobbles

16 to 26 inches; reddish brown sandy clay loam that has
10 percent quartz cobbles

Substratum:
26 to 30 inches; weathered, weakly consolidated schist
30 to 60 inches; tilted schist bedrock

Important soil properties—

Available water capacity: low

Permeability: moderately slow

Drainage: well drained

Runoff: medium

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: slightly acid in the surface layer and slightly
acid to neutral in the subsoil

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Honeycreek, Katemcy, and Packsaddle soils. The
Honeycreek soils are 40 to 60 inches deep, have a sandy
clay loam subsoil, and are on foot slopes. The Katemcy
soils are on foot slopes. The Packsaddle soils are on
ridges and side slopes, and they are underlain by graphitic
schist bedrock. Also included are small areas of Ligon fine
sandy loam. These included soils make up less than 15
percent of any mapped area.

The Ligon soil is used as rangeland.

This soil is not suited to cropland or pasture because of
the slope, low available water capacity, and quartz cobbles
on the surface.

This soil is suited to rangeland. The low available water
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capacity, slope, and moderately deep root zone are
limitations.

This Ligon soil is poorly suited to most urban uses. The
depth to rock and slope are severe limitations on sites for
sanitary facilities. The moderate shrink-swell potential,
depth to rock, low strength, and slope are limitations on
sites for buildings and roads.

This soil is in capability subclass VIs and the Shallow
Ridge range site.

LkB—Loneoak sand, 0 to 3 percent slopes. This deep,
nearly level to very gently sloping soil is on foot slopes.
The slopes are concave to linear. Areas are oblong to
rounded and range from 15 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 5 inches; yellowish brown sand

Subsurface layer:

5 to 15 inches; light yellowish brown loamy sand
15 to 21 inches; brown loamy sand

21 to 28 inches; very pale brown loamy sand

Subsoil:

28 to 41 inches; light yellowish brown sandy clay that has
yellowish brown and grayish brown mottles

41 to 50 inches; yellowish brown sandy clay loam that has
yellowish brown, grayish brown, and light gray mottles

50 to 57 inches; brownish yellow sandy clay loam that has
light brownish gray and light gray mottles

Substratum:
57 to 64 inches; weakly cemented sandstone bedrock

Important soil properties—

Available water capacity: moderate

Permeability: slow

Drainage: moderately well drained

Runoff: 0 to 1 percent slopes—Ilow; 1 to 3 percent
slopes—medium

Water table: none within a depth of 6 feet; however, a
temporary perched water table may occur for short
periods following heavy rainfall

Root zone: deep

Soil reaction: slightly acid or neutral in the surface layer
and slightly alkaline in the subsoil

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: severe

Included with this soil in mapping are small areas of
Castell, Campair, and Matilo soils. Also included are
areas of soils that are similar to Loneoak but are
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underlain by gneiss bedrock. The Castell soils are 20 to
40 inches deep, have a sandy loam surface layer, and
are underlain by gneiss bedrock. The Campair soils are
20 to 40 inches deep, have a sandy surface layer 10 to
20 inches thick, and are in the higher positions. The
Matilo soils have a surface layer more than 40 inches
thick. The included soils make up less than 15 percent of
any mapped area.

The Loneoak soil is used as cropland, pasture, or
rangeland.

This soil is suited to cropland. The severe wind erosion
hazard and moderate water erosion hazard limit its use as
cropland. The moderate available water capacity is a
limitation.

This soil is suited to pasture. The moderate available
water capacity is a limitation. The severe wind erosion
hazard is a concern during establishment of improved
grasses.

This Loneoak soll is suited to rangeland. The moderate
available water capacity is a limitation.

This soil is poorly suited to urban uses. The slow
permeability and the seasonally perched water table are
severe limitations on sites for sanitary facilities. The depth
to rock, moderate shrink-swell potential, and low strength
are limitations on sites for buildings and roads. Shallow
excavations need to be shored to prevent cave-ins.

This soil is in capability subclass Ille and the Sandy
range site.

LoB—Lou coarse sandy loam, 1 to 5 percent slopes.
This moderately deep, gently sloping soil is on ridges and
side slopes. The slopes are concave to convex. Areas are
irregular in shape and range from 20 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 7 inches; brown coarse sandy loam

Subsurface layer:
7 to 12 inches; brown gravelly coarse sandy loam

Subsoil:

12 to 20 inches; reddish brown gravelly coarse sandy
loam

20 to 38 inches; yellowish red gravelly sandy clay loam

Substratum:
38 to 75 inches; finely fragmented granite grus that has
fragments coated with red clay

Important soil properties—

Available water capacity: low
Permeability: moderate
Drainage: well drained
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Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: neutral

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Click, Keese, and Voca soils. The Click soils contain more
gravel in the subsoil and are in positions similar to those of
the Lou soils. The Keese soils are loamy, less than 20
inches deep, and are on slightly higher convex ridges. The
Voca soils have a clayey subsoil and are on nearly level to
gently sloping areas that have plane surfaces. The
included soils make up less than 15 percent of any
mapped area.

The Lou soil is used as cropland, pasture, or rangeland.

This soil is suited to cropland. The moderate water
erosion hazard and moderate wind erosion hazard limit
its use as cropland. The low available water capacity and
moderately deep root zone are limitations.

This soil is suited to pasture and rangeland. The low
available water capacity and moderately deep root zone
are Iimitation

This Lou soil is poorly suited to most urban uses. The
depth to rock is a severe limitation on sites for sanitary
facilities. The depth to rock and slope are limitations on
sites for buildings.

This soil is in capability subclass llle and the Granite
Gravel range site.

LuB—Luckenbach clay loam, 0 to 3 percent slopes.
This very deep, nearly level to very gently sloping soil is
on broad foot slopes below limestone hills and on
terraces. The slopes are linear to convex. Areas are
irregular in shape and range from 15 to 300 acres in
size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 9 inches; very dark grayish brown clay loam

Subsoil:

9 to 25 inches; brown clay

25 to 39 inches; yellowish brown clay that has many
concretions of calcium carbonate

39 to 64 inches; strong brown clay loam

Important soil properties—

Available water capacity: high
Permeability: moderately slow
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Figure 8.- Rangeland in an area of Lou coarse sandy loam, 1

Drainage: well drained

Runoff: 0 to 1 percent slopes—negligible; 1 to 3 percent
slopes—very low

Water table: none within a depth of 6 feet

Root zone: very deep

Soil reaction: neutral in the surface layer and slightly
alkaline and moderately alkaline in the subsoil

Shrink-swell potential: low in the surface and moderate
in the subsoll

Water erosion hazard: slight to moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Krum and Nuvalde soils. The Krum soils have a very
dark gray silty clay surface layer, and they are on foot
slopes. The Nuvalde soils are clay loam throughout
and are in similar positions. The Krum and Nuvalde
soils are moderately alkaline throughout. The included
soils make up less than 15 percent of any mapped
area.

to 5 percent slopes. It is in the Granite Gravel range site.

The Luckenbach soil is used as cropland, pasture, or
rangeland.

This soil is well suited to cropland](fig. 9)| The slight to
moderate water erosion hazard can limit its use as
cropland.

This soil is well suited to pasture and rangeland.

This Luckenbach soil is suited to most urban uses. The
moderately slow permeability and clayey subsoil are
severe limitations on sites for sanitary facilities. The
moderate shrink-swell potential and clayey subsoil are
limitations on sites for buildings. Low strength is a severe
limitation on sites for local roads and streets.

This soil is in capability subclass lle and the Clay Loam
range site.

MaC—Matilo sand, 1 to 5 percent slopes. This very
deep, gently sloping soil is on foot slopes of sandstone
hills and ridges. The slopes are linear to convex. Areas
are oblong and range from 40 to 200 acres in size.
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The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 18 inches; pale brown sand

Subsurface layer:
18 to 40 inches; very pale brown sand
40 to 45 inches; white sand

Subsoil:

45 to 56 inches; light gray sandy clay loam that has
yellowish red, yellowish brown, and yellow mottles

56 to 71 inches; mottled light gray, yellowish brown, and
yellowish red sandy clay loam

LA
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Substratum:
71 to 73 inches; weakly cemented sandstone bedrock

Important soil properties—

Available water capacity: low

Permeability: moderate

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: a perched water table may occur for brief
periods at a depth of 4 to 6 feet following heavy rains
during winter and spring months

Root zone: very deep

Figure 9.- A vineyard in an area of Luckenbach clay loam, 0 to 3 percent slopes.
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Soil reaction: slightly acid in the surface layer and
moderately acid in the subsoil

Shrink-swell potential: low

Water erosion hazard: slight

Wind erosion hazard: severe

Included with this soil in mapping are small areas of
Campair and Loneoak soils. The Campair soils are 20 to
40 inches deep to bedrock and are in similar positions.
The Loneoak soils are 40 to 60 inches deep to bedrock.
The included soils make up less than 15 percent of any
mapped area.

The Matilo soil is used for cropland, pasture, and
rangeland.

This soil is suited to cropland. The severe wind erosion
hazard limits its use as cropland. The low available water
capacity is a limitation.

This soil is suited to pasture and rangeland. The low
available water capacity is a limitation. The severe wind
erosion hazard is a concern during establishment of
improved grasses.

This Matilo soil is poorly suited to urban uses. Seepage
is a severe limitation on sites for sanitary facilities. The
seasonal wetness is a limitation on sites for buildings.
Shallow excavations need to be shored to prevent
cave-ins.

This soil is in capability subclass IVe and the Deep
Sand range site.

NeF—Nebgen-Rock outcrop complex, 5 to 30 percent
slopes, extremely stony. This complex consists of very
shallow or shallow Nebgen soils and Rock
outcrop. A typical area is 76 percent Nebgen soils, 14
percent Rock outcrop, and 10 percent other soils. The
Nebgen soil has stones covering about 20 percent of
the soil surface. Rock outcrop is barren or nearly
barren sandstone bedrock. The slopes are concave to
convex. Areas are round and range from 10 to 600 acres
in size.

The typical sequence, depth, and composition of the
layers of the Nebgen soil are—

Surface layer:
0 to 11 inches; dark brown sandy loam

Substratum:
11 to 15 inches; reddish brown indurated sandstone
bedrock

Important soil properties—

Available water capacity: very low

Permeability: moderately rapid

Drainage: well drained

Runoff: 5 to 20 percent slopes—medium; 20 to 30 percent
slopes—high
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Water table: none within a depth of 6 feet
Root zone: very shallow to shallow

Soil reaction: slightly acid

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this complex in mapping are small areas
of Oben and Yates soils. The Oben soils have a sandy
clay loam subsoil and are in positions similar to those of
the Nebgen soils. The Yates soils are underlain by
limestone bedrock. The included soils make up 10 percent
of any mapped area.

The Nebgen-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the slope, depth to rock, very low available
water capacity, very shallow to shallow root zone,
severe water erosion hazard, surface stones, and rock
outcrop.

This map unit is suited to rangeland. The slope, depth
to rock, shallow root zone, very low available water
capacity, and rock outcrop are limitations.

This complex is not suited to urban uses. The slope,
depth to rock, seepage, and large stones are severe
limitations on sites for sanitary facilities. The depth to rock,
large stones, and slope are severe limitations on sites for
buildings.

The Nebgen soil is in capability subclass Vlis and the
Sandstone Hill range site. Rock outcrop is in capability
class VllIs and is not assigned a range site.

NuB—Nuvalde clay loam, 0 to 3 percent slopes. This
very deep, nearly level to very gently sloping soil is on
broad toe slopes below limestone hills and on terraces.
The slopes are linear. Areas are long and narrow and
range from 10 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 14 inches; dark brown clay loam

Subsoil:

14 to 21 inches; dark brown clay loam

21 to 34 inches; brown clay loam that has common
concretions of calcium carbonate

34 to 39 inches; yellowish brown clay loam that has
common concretions of calcium carbonate

39 to 65 inches; dark brown clay loam that has many
masses and concretions of calcium carbonate

Important soil properties—

Available water capacity: high
Permeability: moderate
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Drainage: well drained

Runoff: 0 to 1 percent slopes—negligible; 1 to 3 percent
slopes—very low

Water table: none within a depth of 6 feet

Root zone: very deep

Soil reaction: moderately alkaline

Shrink-swell potential: high in the surface layer and
moderate to high in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Cho, Krum, Luckenbach, and Venus soils. The Cho soils
are shallow to an indurated caliche layer. The Krum soils
have a very dark gray silty clay surface layer and are on
gently sloping foot slopes. The Luckenbach soils have a
clayey subsoil and are in positions similar to those of
the Nuvalde soils. The Venus soils have less clay, less
calcium carbonate, and are also in similar positions. The
included soils make up about 10 percent of any mapped
area.

The Nuvalde soil is used as cropland, pasture, and
rangeland.

This soil is well suited to cropland. The moderate water
erosion hazard limits its use as cropland.

This soil is well suited to pasture or rangeland.

This Nuvalde soil is well suited to most urban uses.
The slow percolation rate and seepage are limitations
on sites for most sanitary facilities. The shrink-swell
potential is a severe limitation on sites for most buildings.

This soil is in capability subclass Ile and the Clay Loam
range site.

ObC—Oben sandy loam, 1 to 5 percent slopes, stony.
This shallow, gently sloping soil is on broad ridgetops. This
soil has stones covering about 2 percent of the soil
surface. The slopes are convex and mostly range from 3
to 5 percent. Areas are round and range from 20 to 100
acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 7 inches; reddish brown sandy loam

Subsoil:
7 to 18 inches; reddish brown sandy clay loam

Substratum:
18 to 24 inches; reddish brown weakly cemented
sandstone bedrock

Important soil properties—

Available water capacity: very low
Permeability: moderate
Drainage: well drained
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Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: shallow

Soil reaction: neutral

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Hye, Nebgen, and Pontotoc soils. The Hye soils are 20 to
40 inches deep. The Nebgen soils do not have a sandy
clay loam subsoil. The Pontotoc soils are deeper than 60
inches. The included soils make up about 15 percent of
the unit.

The Oben soil is used as rangeland.

This soil is not suited to cropland or pasture because of
the depth to rock, very low available water capacity,
moderate water and wind erosion hazards, and stones on
the surface.

This Oben soil is suited to rangeland. The very low
available water capacity, shallow root zone, depth to rock,
and stones on the surface are limitations.

This soil is not suited to urban uses. The depth to rock
is a severe limitation on sites for sanitary facilities and
buildings.

This soil is in capability subclass Vis and the Red
Sandy Loam range site.

OpC—Oplin-Rock outcrop complex, 1 to 8 percent
slopes, stony. This complex consists of very shallow and
shallow Oplin soils and Rock outcrop. A typical area is
about 75 percent Oplin soils, 17 percent Rock outcrop and
large boulders, and 8 percent other soils. The Oplin soil
has stones and cobbles covering about 2 percent of the
soil surface. Rock outcrop is barren or nearly barren
limestone bedrock. The slopes are concave to convex.
Areas are round and range from 25 to 200 acres in size.

The typical sequence, depth, and composition of the
layers of the Oplin soil are—

Surface layer:
0 to 5 inches; brown very cobbly clay loam

Subsurface layer:
5to 10 inches; dark brown very cobbly clay loam

Substratum:
10 to 12 inches; coarsely fractured and indurated
limestone

Important soil properties—

Available water capacity: very low

Permeability: moderate

Drainage: well drained

Runoff: Oplin, 1 to 3 percent slopes—very low; 3 to 5



32

percent slopes—Ilow; 5 to 8 percent slopes—medium;
Rock outcrop, very high

Water table: none within a depth of 6 feet

Root zone: very shallow and shallow

Soil reaction: moderately alkaline

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this complex in mapping are small
areas of Real and Yates soils. The Real soils are
underlain by soft limestone. The Yates soils are redder
and are in the slightly lower parts of the landscape. The
included soils make up about 8 percent of any mapped
area.

The Oplin-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the depth to rock, very low available water
capacity, very shallow and shallow root zone, stones on
the surface, severe water erosion hazard, and rock
outcrop.

This complex is suited to rangeland. The very low
available water capacity, depth to rock, very shallow and
shallow root zone, and rock outcrop are limitations.

This map unit is not suited to urban uses. The depth to
rock and large stones are severe limitations on sites for
sanitary facilities. The depth to rock is a severe limitation
on sites for buildings.

The Oplin soil is in capability subclass Vlls and the Low
Stony Hill range site. Rock outcrop is in capability class
VIlIs and is not assigned a range site.

OpF—Oplin-Rock outcrop complex, 8 to 40 percent
slopes, stony. This complex consists of very shallow and
shallow Oplin soils and Rock outcrop. A typical area is
about 66 percent Oplin soils, 24 percent Rock outcrop
and large boulders, and 10 percent other soils. The Oplin
soil has stones and cobbles covering about 3 percent of
the soil surface. Rock outcrop is barren or nearly barren
limestone bedrock. The slopes are concave to convex.
Areas are long and narrow and range from 25 to 200
acres in size.

The typical sequence, depth, and composition of the
layers of the Oplin soil are—

Surface layer:
0 to 10 inches; very dark grayish brown very cobbly clay
loam

Substratum:
10 to 20 inches; fractured and indurated limestone
bedrock
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Important soil properties—

Available water capacity: very low

Permeability: moderate

Drainage: well drained

Runoff: Oplin, 8 to 20 percent slopes—medium; 20 to 40
percent slopes—high; Rock outcrop, very high

Water table: none within a depth of 6 feet

Root zone: very shallow and shallow

Soil reaction: moderately alkaline

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard. slight

Included with this complex in mapping are small
areas of Real and Yates soils. The Real soils are
underlain by soft limestone. The Yates soils are redder
and are in the slightly lower parts of the landscape. The
included soils make up about 10 percent of any mapped
area.

The Oplin-Rock outcrop complex is used as rangeland.

This unit is not suited to cropland or pasture because
of the slope, depth to rock, very low available water
capacity, very shallow and shallow root zone, stones on
the surface, severe water erosion hazard, and rock
outcrop.

This complex is suited to rangeland. The very low
available water capacity, slope, very shallow and shallow
root zone, and rock outcrop are limitations.

This complex is not suited to urban uses. The depth to
rock, stones, and slope are severe limitations on sites for
sanitary facilities. The depth to rock and slope are severe
limitations on sites for buildings.

The Oplin soil is in capability subclass VlIs and the
Steep Rocky range site. Rock outcrop is in capability class
VIlIs and is not assigned a range site.

PaC—Packsaddle channery loam, 3 to 8 percent
slopes. This moderately deep, gently sloping to
moderately sloping soil is on convex ridges and side
slopes. The slopes are convex to linear. Areas are
oblong to rounded and range from 15 to 100 acres in
size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 6 inches; very dark gray channery loam

Subsoil:
6 to 28 inches; very dark gray very channery clay loam

Substratum:
28 to 36 inches; black, tilted graphitic schist bedrock
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Important soil properties—

Available water capacity: very low

Permeability: moderately slow

Drainage: well drained

Runoff: 3 to 5 percent slopes—low; 5 to 8 percent
slopes—medium

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: neutral

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Katemcy and Ligon soils. The Katemcy soils have a
clayey subsoil and are on foot slopes. The Ligon soils
have a red clayey subsoil and are in positions similar to
those of the Packsaddle soils. Also, the Katemcy and
Ligon soils have less than 35 percent by volume coarse
fragments in the subsoil. The included soils make up less
than 20 percent of any mapped area.

The Packsaddle soil is used as pasture and rangeland.

This soil is not suited to cropland because of the
severe water erosion hazard, slope, and channers on the
surface.

This soil is suited to pasture and rangeland. The very
low available water capacity and moderately deep root
zone are limitations.

This Packsaddle soil is poorly suited to most urban
uses. The depth to rock and slope are severe limitations
on sites for sanitary facilities. The depth to rock and slope
are limitations on sites for buildings.

This soil is in capability subclass VIs and the Shallow
Ridge range site.

PeB—Pedernales fine sandy loam, 1 to 3 percent
slopes. This very deep, very gently sloping soil is on
uplands. The slopes are linear. Areas are round and range
from 25 to 80 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 7 inches; dark brown fine sandy loam

Subsoil:

7 to 18 inches; reddish brown sandy clay

18 to 38 inches; yellowish red sandy clay

38 to 55 inches; yellowish red sandy clay that has
common concretions of calcium carbonate

55 to 65 inches; reddish brown sandy clay that has
common masses and concretions of calcium
carbonate
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Substratum:
65 to 80 inches; reddish brown weakly cemented
sandstone with sandy clay loam texture

Important soil properties—

Available water capacity: high

Permeability: moderately slow

Drainage: well drained

Runoff: very low

Water table: none within a depth of 6 feet

Root zone: very deep

Soil reaction: neutral in the surface layer and slightly
alkaline to moderately alkaline in the subsoil

Shrink-swell potential: low in the surface layer and
moderate in the subsoil

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Krum, Luckenbach, and Nuvalde soils. These soils have
a clay loam or silty clay surface layer and are on foot
slopes. The included soils make up less than 15 percent
of any mapped area.

The Pedernales soil is used as cropland, pasture, or
rangeland.

This soil is suited to cropland. The moderate water
and wind erosion hazards limit its use as cropland.

This Pedernales soil is well suited to pasture or
rangeland.

This soil is suited to urban uses. The moderately slow
permeability rate and clayey subsoil are severe
limitations on sites for some sanitary facilities. The
moderate shrink-swell potential is a limitation on sites
for buildings.

This soil is in capability subclass lle and the Tight
Sandy Loam range site.

PoC—Pontotoc fine sandy loam, 1 to 5 percent slopes.
This very deep, gently sloping soil is on foot slopes. The
slopes are linear to convex. Areas are rounded to oblong
and range from 20 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 19 inches; reddish brown fine sandy loam

Subsoil:

19 to 32 inches; dark reddish brown fine sandy loam
32 to 43 inches; dark red sandy clay loam

43 to 65 inches; red sandy clay loam

Substratum:
65 to 72 inches; red weakly cemented sandstone bedrock
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Important soil properties—

Available water capacity: high

Permeability: moderate

Drainage: well drained

Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Ilow

Water table: none within a depth of 6 feet

Root zone: very deep

Soil reaction: slightly acid

Shrink-swell potential: low

Water erosion hazard: moderate

Wind erosion hazard: moderate

Included with this soil in mapping are small areas of
Hye, Nebgen, and Oben soils. The Hye soils are 20 to
40 inches deep and are in positions similar to those of
the Pontotoc soils. The Nebgen and Oben soils are less
than 20 inches deep and are on small ridges. The
included soils make up less than 15 percent of any
mapped area.

The Pontotoc soil is used as cropland, pasture, or
rangeland.

This soil is well suited to cropland. It has moderate
water and wind erosion hazards that limit its use as
cropland.

This soil is well suited to pasture or rangeland.

This Pontotoc soil is well suited to urban uses. Excess
seepage because of the moderate permeability is a
limitation on sites for some sanitary facilities.

This soil is in capability subclass llle and the Red
Sandy Loam range site.

ReC—Real gravelly loam, 1 to 8 percent slopes. This
very shallow and shallow, gently sloping to moderately
sloping soil is on hilltops. The slopes are concave to
convex. Areas are round and range from 25 to 200 acres
in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 8 inches; dark grayish brown gravelly loam

Subsurface layer:
8 to 15 inches; grayish brown extremely gravelly loam

Substratum:

15 to 17 inches; white strongly cemented caliche,
indurated with 0.5-inch laminar cap

17 to 22 inches; soft white limestone bedrock

Important soil properties—

Available water capacity: very low
Permeability: moderate
Drainage: well drained
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Runoff: 1 to 3 percent slopes—very low; 3 to 5 percent
slopes—Iow; 5 to 8 percent slopes—medium

Water table: none within a depth of 6 feet

Root zone: very shallow and shallow

Soil reaction: moderately alkaline

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Oplin and Yates soils. The Oplin soils are underlain by
hard limestone and are in the slightly lower positions. The
Yates soils are redder, underlain by hard limestone, and
are in positions similar to those of the Real soils. The
included soils make up about 10 percent of any mapped
area.

The Real soil is used as rangeland.

This soil is not suited to cropland or pasture because of
the depth to rock, very low available water capacity, very
shallow and shallow root zone, and severe water erosion
hazard.

This soil is suited to rangeland. The very low available
water capacity, depth to rock, and very shallow and
shallow root zone are limitations.

This Real soil is not suited to urban uses. The depth to
rock is a severe limitation on sites for sanitary facilities and
buildings.

This soil is in capability subclass VIs and the Adobe
range site.

ReG—Real gravelly loam, 20 to 40 percent
slopes. This very shallow and shallow, steep soil is
on escarpments. The slopes are linear. Areas are
long and narrow and range from 25 to 200 acres in
size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 4 inches; dark grayish brown gravelly loam

Subsurface layer:
4 to 12 inches; grayish brown extremely gravelly loam

Substratum:

12 to 14 inches; white, strongly cemented caliche with
laminar cap thinner than 0.25 inch

14 to 20 inches; white and pale yellow weathered soft
limestone

Important soil properties—

Available water capacity: very low
Permeability: moderate

Drainage: well drained

Runoff: very high



Llano County, Texas

Water table: none within a depth of 6 feet
Root zone: very shallow and shallow
Soil reaction: moderately alkaline
Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Oplin and Yates soils. The Oplin soils are underlain by
hard limestone and are in the slightly lower positions. The
Yates soils are reddish brown and are underlain by hard
limestone. The included soils make up about 15 percent of
any mapped area.

The Real soil is used as rangeland.

This soil is not suited to cropland or pasture because of
the slope, depth to rock, very low available water capacity,
very shallow and shallow root zone, and severe water
erosion hazard.

This soil is suited to rangeland. The very low available
water capacity, slope, depth to rock, and very shallow and
shallow root zone are limitations.

This Real soil is not suited to urban uses. The slope
and depth to rock are severe limitations on sites for
sanitary facilities and buildings.

This soil is in capability subclass VlIs and the Steep
Adobe range site.

Rh—Riverwash, frequently flooded. This unit consists
of nearly level streambeds and channels of the larger
streams within Llano Countyﬁfié. 10L. Areas are barren
and are sandy, gravelly, and cobbly alluvium. The alluvial
deposits are unstable and, because of frequent flooding,
they are constantly being reworked. These areas have little
or no agricultural value because of the frequent flooding.

This miscellaneous unit is in capability subclass Vw and
is not assigned a range site.

Rk—Riverwash-Rock outcrop complex, frequently
flooded. This unit consists of the nearly level streambed
and channel of the Llano River. Areas are barren and are
sandy, gravelly, and cobbly lag alluvium intermixed with
granite gneiss and schist rock outcrops. The alluvial
deposits are unstable and, because of frequent flooding,
are constantly being reworked. A typical area is 86 percent
Riverwash and 14 percent Rock outcrop. Water flows
almost continuously over about 15 percent of this unit.

These areas have little or no agricultural value because
of frequent flooding.

The Riverwash unit is in capability subclass Vw, and the
Rock outcrop is in capability class VllIs. Neither of these
miscellaneous units is assigned a range site.

Ro—Rock outcrop, granite. This unit consists of
extrusions or hills of exposed granite or gneiss bedrock

(fig. 11). Areas are rounded to oblong, and they are gently
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sloping to steep. These areas are 10 to 400 feet higher
than the surrounding countryside and are almost barren of
vegetation. Various lichens and mosses are the most
plentiful plants. Less than 5 percent of this unit supports
vegetation which is in small depressions and cracks in the
rock. Typically, the rock is pink or gray granite or pink or
brown gneiss bedrock. A few of these areas contain pits or
guarries used for mining granite. Enchanted Rock, south
of Llano on Farm Road 965, is an example of a granite
outcrop.

This miscellaneous unit is in capability class VllIs and is
not assigned a range site.

RrC—Roughcreek-Rock outcrop complex, 1to 8
percent slopes, very stony. This complex consists of
shallow, gently sloping to moderately sloping Roughcreek
soils and Rock outcrop. A typical area is about 76 percent
Roughcreek soils, 10 percent Rock outcrop and large
boulders, and 14 percent other soils. The Roughcreek soil
has stones and cobbles covering about 15 percent of the
soil surface. Rock outcrop is barren or nearly barren
limestone bedrock. The slopes are convex. Areas are
irregular in shape and range from 20 to 200 acres in size.

The typical sequence, depth, and composition of the
layers of the Roughcreek soil are—

Surface layer:
0 to 5 inches; dark brown very stony clay loam

Subsoil:
5to 16 inches; reddish brown very cobbly clay

Substratum:
16 to 20 inches; fractured dolomitic limestone

Important soil properties—

Available water capacity: very low

Permeability: slow

Drainage: well drained

Runoff: Roughcreek, 1 to 3 percent slopes—medium; 3 to
5 percent slopes—high; 5 to 8 percent slopes—very
high; Rock outcrop, very high

Water table: none within a depth of 6 feet

Root zone: shallow

Soil reaction: neutral

Shrink-swell potential: high

Water erosion hazard: severe

Wind erosion hazard. slight

Included with this complex in mapping are small
areas of Eckrant and Rumple soils. The Eckrant soils
are in positions similar to those of the Roughcreek
soils, but they do not have a reddish brown, clayey
subsoil. The Rumple soils are 20 to 40 inches deep
and are in the flatter landscape positions. The
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Figure 10- An area of Riverwash, frequently flooded, along the Llano River.

included soils make up about 15 percent of any
mapped area.

The Roughcreek-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the depth to rock, very low available water
capacity, shallow root zone, stones on the surface, and
severe water erosion hazard.

This complex is suited to rangeland. The depth to rock,
shallow root zone, very low available water capacity, and
stones are limitations.

This map unit is not suited to most urban uses. The
depth to rock is a severe limitation on sites for sanitary

facilities. The depth to rock and high shrink-swell potential
are severe limitations on sites for buildings.

The Roughcreek soil is in capability subclass VIs and
the Redland range site. Rock outcrop is in capability class
VllIs and is not assigned a range site.

RrF—Roughcreek-Rock outcrop complex, 8 to 40
percent slopes, very stony. This complex consists of
shallow, strongly sloping to steep Roughcreek soils
and Rock outcrop on shoulder slopes. A typical area is
about 75 percent Roughcreek, 15 percent Rock
outcrop and large boulders, and 10 percent other
soils. The Roughcreek soil has stones and cobbles
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covering about 12 percent of the soil surface. Rock
outcrop is barren or nearly barren limestone bedrock.
The slopes are convex to linear. Areas are long and
narrow and range from 20 to 200 acres in size.

The typical sequence, depth, and composition of the
layers of the Roughcreek soil are—

Surface layer:
0 to 6 inches; dark brown very stony clay loam

Subsoil:
6 to 15 inches; reddish brown very cobbly clay

Substratum:
15 to 20 inches; fractured dolomitic limestone

Important soil properties—

Available water capacity: very low
Permeability: slow

Drainage: well drained

Runoff: very high
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Water table: none within a depth of 6 feet
Root zone: shallow

Soil reaction: neutral

Shrink-swell potential: high

Water erosion hazard: severe

Wind erosion hazard. slight

Included with this complex in mapping are small areas
of Eckrant soils. The Eckrant soils are in positions similar
to those of the Roughcreek soils, but they do not have a
reddish brown, clayey subsoil. The included soils make up
about 15 percent of any mapped area.

The Roughcreek-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the slope, depth to rock, severe water erosion
hazard, very low available water capacity, shallow root
zone, stones on the surface, and rock outcrop.

This complex is suited to rangeland. The slope, stones
on the surface, rock outcrop, depth to rock, very low

Figure 11.—An area of Rock outcrop, granite, that is a dominate feature of the landscape.
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available water capacity, and shallow root zone are
limitations.

This map unit is not suited to most urban uses. The
depth to rock, slope, and stones are severe limitations on
sites for sanitary facilities. The depth to rock, slope,
stones, and high shrink-swell potential are severe
limitations on sites for buildings.

The Roughcreek soil is in capability subclass VlIs and
the Steep Redland range site. Rock outcrop is in capability
class VlliIs and is not assigned a range site.

RuC—Rumple gravelly clay loam, 1 to 5 percent
slopes. This moderately deep, gently sloping soil is on
plateaus. The slopes are concave to convex. Areas are
oblong and range from 100 to 600 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 8 inches; reddish brown gravelly clay loam

Subsoil:
8 to 16 inches; red very gravelly clay
16 to 24 inches; reddish brown very gravelly clay

Substratum:
24 to 27 inches; white and gray fractured and indurated
limestone bedrock

Important soil properties—

Available water capacity: very low

Permeability: moderately slow

Drainage: well drained

Runoff: 1 to 3 percent slopes—low; 3 to 5 percent
slopes—medium

Water table: none within a depth of 6 feet

Root zone: moderately deep

Soil reaction: neutral

Shrink-swell potential: moderate

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Eckrant and Roughcreek soils. The Eckrant soils are less
than 20 inches deep, and they are in the low positions on
the landscape. The Roughcreek soils are less than 20
inches deep, and they are on ridge shoulders and
escarpments. The included soils make up about 10
percent of any mapped area.

The Rumple soil is used as pasture and rangeland.

This soil is not suited to cropland because of the small
stones on the surface, very low available water capacity,
and moderate water erosion hazard.

This soil is suited to pasture and rangeland. The small
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stones on the surface, moderately deep root zone, and
very low available water capacity are limitations.

This Rumple soil is not suited to urban uses. The depth
to rock and moderately slow permeability are severe
limitations on sites for sanitary facilities. The depth to rock
and moderate shrink-swell potential are severe limitations
on sites for buildings.

This soil is in capability subclass Vs and the Gravelly
Redland range site.

VeA—Venus loam, 0 to 2 percent slopes. This very
deep, nearly level soil is on terraces along the Llano
River and in valley fill positions. The slopes are linear to
concave. Areas are long and narrow and range from
10 to 50 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 15 inches; dark grayish brown loam

Subsoil:

15 to 28 inches; brown clay loam that has common films
and threads of calcium carbonate

28 to 54 inches; pale brown loam

54 to 62 inches; very pale brown loam

Important soil properties—

Available water capacity: high
Permeability: moderate

Drainage: well drained

Runoff: very low

Water table: none within a depth of 6 feet
Root zone: very deep

Soil reaction: moderately alkaline
Shrink-swell potential: low

Water erosion hazard: slight

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Boerne soils. The Boerne soils are fine sandy loam
throughout and are in similar positions. The included
soils make up less than 15 percent of any mapped
area.

The Venus soil is used as cropland, pasture, or
rangeland.

This soil is well suited to cropland, pasture, or
rangeland.

This soil is suited to most urban uses. The moderate
permeability and seepage are limitations on sites for
sanitary facilities.

This Venus soll is in capability subclass lle and the Clay
Loam range site.
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Vn—Venus loam, occasionally flooded. This very
deep, nearly level soil is on flood plains of streams below
limestone hills. The slopes are linear. Areas are long and
narrow and range from 10 to 50 acres in size. Areas are
flooded about once in 15 years.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 18 inches; dark grayish brown loam

Subsoil:

18 to 46 inches; brown clay loam that has common films
and threads of calcium carbonate

46 to 62 inches; reddish yellow loam

Important soil properties—

Available water capacity: high
Permeability: moderate

Drainage: well drained

Runoff: very low

Water table: none within a depth of 6 feet
Root zone: very deep

Soil reaction: moderately alkaline
Shrink-swell potential: low

Water erosion hazard: slight

Wind erosion hazard. slight

Included with this soil in mapping are small areas of
Fieldcreek soils. The Fieldcreek soils have less than 18
percent clay throughout. The included soils make up less
than 15 percent of any mapped area.

The Venus soil is used as cropland, pasture, or
rangeland.

This soil is well suited to cropland. Occasional flooding
may damage cultivated crops in some years.

This soil is well suited to rangeland or pasture.

This Venus soil is not suited to urban uses. The
flooding hazard is a severe limitation on sites for sanitary
facilities and buildings.

This soil is in capability subclass Ilw and the Loamy
Bottomland range site.

VoB—Voca gravelly sandy loam, 0 to 3 percent slopes.

This deep, nearly level to very gently sloping soil is on
uplands. The slopes are linear. Areas are irregular in
shape and range from 20 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 5 inches; brown gravelly sandy loam

Subsurface layer:
5 to 14 inches; dark brown gravelly sandy loam
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Subsoil:

14 to 34 inches; reddish brown gravelly sandy clay

34 to 48 inches; reddish brown very gravelly sandy clay
loam

Substratum:
48 to 80 inches; weathered granite grus that has clay
coatings on fragments

Important soil properties—

Available water capacity: moderate

Permeability: slow

Drainage: well drained

Runoff: 0 to 1 percent slopes—slow; 1 to 3 percent
slopes—medium

Water table: none within a depth of 6 feet

Root zone: deep

Soil reaction: neutral in the upper 25 inches and slightly
alkaline below.

Shrink-swell potential: high

Water erosion hazard: moderate

Wind erosion hazard: slight

Included with this soil in mapping are small areas
of Bauman, Click, and Lou soils. The Bauman soils have
a grayish subsoil and are along drainageways. The Click
and Lou soils have a loamy subsoil and are on slightly
higher ridges. The included soils make up about 15
percent of any mapped area.

The Voca soil is used as cropland, pasture, or rangeland.
This soil is suited to cropland. The moderate water
erosion hazard limits its use as cropland. The moderate
available water capacity and the gravelly surface are

limitations.

This soil is suited to pasture and rangeland. The
moderate available water capacity is a limitation.

This Voca soil is suited to urban uses. The slow
permeability and depth to rock are limitations on sites for
sanitary facilities. The high shrink-swell potential and low
strength are limitations on sites for buildings and roads.

This soil is in capability subclass IVs and the Gravelly
Sandy Loam range site.

We—Weswood silt loam, rarely flooded. This very deep,
nearly level soil is on flood plains along the Colorado
River. The slopes are linear. Areas are long and narrow
and range from 10 to 50 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are—

Surface layer:
0 to 17 inches; brown silt loam

Subsoil:
17 to 28 inches; light brown very fine sandy loam
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28 to 38 inches; light brown very fine sandy loam
38 to 52 inches; light reddish brown silt loam
52 to 60 inches; reddish brown silt loam

Substratum:
60 to 80 inches; stratified light reddish brown very fine
sandy loam and reddish brown silt loam

Important soil properties—

Available water capacity: high
Permeability: moderate

Drainage: well drained

Runoff: negligible

Water table: none within a depth of 6 feet
Root zone: very deep

Soil reaction: moderately alkaline
Shrink-swell potential: low

Water erosion hazard: slight

Wind erosion hazard: slight

Included with this soil in mapping are small areas of
Bastrop, Boerne, and Venus soils. The Bastrop soils have
a loamy fine sand surface layer. The Boerne soils are fine
sandy loam throughout. The Venus soils have a clay loam
subsoil. All of these soils are on terrace positions. The
included soils make up less than 15 percent of any
mapped area.

The Weswood soil is used as cropland, pasture, or
rangeland.

This soil is well suited to cropland. The high calcium
carbonate content can limit production for some cultivated
crops.

This soil is well suited to rangeland and pasture.

This Weswood soil is not suited to urban uses. The
flooding hazard and seepage are the main concerns on
sites for sanitary facilities, and the flooding hazard is the
main concern on sites for buildings.

This soil is in capability class | and the Loamy
Bottomland range site.

YeC—Yates-Rock outcrop complex, 1 to 8 percent
slopes, very stony. This complex consists of very shallow
and shallow, gently sloping to moderately sloping Yates
soils and Rock outcrop. A typical area is about 70 percent
Yates, 20 percent Rock outcrop and large boulders, and
10 percent other soils. The Yates soil has stones and
cobbles covering about 10 percent of the soil surface. The
Rock outcrop is barren or nearly barren limestone
bedrock. The slopes are concave to convex. Areas are
round and range from 50 to 300 acres in size.

The typical sequence, depth, and composition of the
layers of the Yates soil are—

Surface layer:
0 to 12 inches; reddish brown very stony loam
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Substratum:
12 to 18 inches; fractured limestone that has soil material
in fractures

Important soil properties—

Available water capacity: very low

Permeability: moderate

Drainage: well drained

Runoff: Yates, 1 to 3 percent slopes—Ilow; 3 to 5 percent
slopes—medium; 5 to 8 percent slopes—high; Rock
outcrop, very high

Water table: none within a depth of 6 feet

Root zone: very shallow to shallow

Soil reaction: slightly alkaline

Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard. slight

Included with this complex in mapping are small areas
of Nebgen and Oplin soils. Also included are areas of
soils that are similar to Yates soils that are underlain by
marble. The Nebgen soils are underlain by sandstone
and are in similar positions. The Oplin soils have a clay
loam surface layer and are in the slightly higher positions
on the landscape. The included soils make up less than
20 percent of any mapped area.

The Yates-Rock outcrop complex is used as
rangeland.

This unit is not suited to cropland or pasture because
of the depth to rock, stones on the surface, very low
available water capacity, very shallow and shallow
root zone, severe water erosion hazard, and rock
outcrop.

This complex is suited to rangeland. The very low
available water capacity, depth to rock, very shallow
and shallow root zone, and rock outcrop are limitations.

This complex is not suited to urban uses. The depth to
rock and stones are severe limitations on sites for sanitary
facilities and buildings.

The Yates soil is in capability subclass VlIs and the
Very Shallow range site. Rock outcrop is in capability class
VIlIs and is not assigned a range site.

YeG—Yates-Rock outcrop complex, 12 to 40 percent
slopes, very stony. This complex consists of very
shallow and shallow, moderately steep to steep Yates
soils and Rock outcrop. A typical area is about 70 percent
Yates, 20 percent Rock outcrop and large boulders, and
10 percent other soils. The Yates soil has stones and
cobbles covering about 10 percent of the soil surface.
Rock outcrop is barren or nearly barren limestone
bedrock. The slopes are concave to convex. Areas are
long and narrow and range from 50 to 300 acres in
size.
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The typical sequence, depth, and composition of the
layers of the Yates soil are—

Surface layer:
0 to 10 inches; reddish brown very stony loam

Substratum:
10 to 15 inches; fractured, indurated limestone that has
soil material in fractures

Important soil properties—

Available water capacity: very low
Permeability: moderate

Drainage: well drained

Runoff: very high

Water table: none within a depth of 6 feet
Root zone: very shallow to shallow

Soil reaction: slightly alkaline
Shrink-swell potential: low

Water erosion hazard: severe

Wind erosion hazard: slight

Included with this complex in mapping are small areas
of Nebgen and Oplin soils. Also included are areas of soils
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that are similar to Yates soils that are underlain by marble.
The Nebgen soils are underlain by sandstone and are in
positions similar to those of the Yates soils. The Oplin
soils have a clay loam surface layer and are in the slightly
higher positions. The included soils make up about 15
percent of any mapped area.

The Yates-Rock outcrop complex is used as
rangeland.

This complex is not suited to cropland or pasture
because of the depth to rock, slope, very low available
water capacity, very shallow and shallow root zone,
stones on the surface, severe water erosion hazard, and
rock outcrop.

This complex is suited to rangeland. The very low
available water capacity, depth to rock, slope, very
shallow and shallow root zone, and rock outcrop are
limitations.

This map unit is not suited to urban uses. The depth to
rock, slope, and stones on the surface are severe
limitations on sites for sanitary facilities and buildings.

The Yates soil is in capability subclass Vlls and the
Very Shallow range site. Rock outcrop is in capability
class VlliIs and is not assigned a range site.
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Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture. It
is of major importance in meeting the Nation’s short- and
long-range needs for food and fiber. Because the supply of
high-quality farmland is limited, the U.S. Department of
Agriculture recognizes that responsible levels of
government, as well as individuals, should encourage and
facilitate the wise use of our Nation’s prime farmland.

Prime farmland, as defined by the U.S. Department of
Agriculture, is land that has the best combination of
physical and chemical characteristics for producing food,
feed, forage, fiber, and oilseed crops and is available for
these uses. It could be cultivated land, pastureland, forest
land, or other land, but it is not urban or built-up land or
water areas. The soil qualities, growing season, and
moisture supply are those needed for the soil to
economically produce sustained high yields of crops when
proper management, including water management, and
acceptable farming methods are applied. In general, prime
farmland has an adequate and dependable supply of
moisture from precipitation or irrigation, a favorable
temperature and growing season, acceptable acidity or
alkalinity, an acceptable salt and sodium content, and few
or no rocks. It is permeable to water and air. It is not
excessively erodible or saturated with water for long
periods, and it either is not frequently flooded during the
growing season or is protected from flooding. The slope
ranges mainly from O to 5 percent. More detailed
information about the criteria for prime farmland is
available at the local office of the Natural Resources
Conservation Service.

Only about 4 percent of the soils in Llano County are
prime farmland. Another 8 percent qualify for prime
farmland when irrigated. Areas of these soils are scattered
throughout the county.

A recent trend in land use in some parts of the survey
area has been the loss of some prime farmland to

industrial and urban uses. The loss of prime farmland to
other uses puts pressure on marginal lands, which
generally are more erodible, droughty, and less productive
and cannot be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed at the end of this section. This
list does not constitute a recommendation for a particular
land use. Soils that have an inadequate supply of
moisture may qualify as prime farmland if this limitation
is overcome by irrigation. If applicable, the need for
irrigation is indicated in parentheses after the map unit
name in the following list. Onsite evaluation is needed to
determine if the limitation has been overcome by
corrective measures.

The extent of each listed map unit is shown in
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described under the heading
“Detailed Soil Map Units.”

BaC  Bastrop loamy fine sand, 1 to 5 percent slopes

Br Boerne fine sandy loam, rarely flooded

Fe Fieldcreek fine sandy loam, occasionally flooded
(where irrigated)

HoB  Honeycreek fine sandy loam, 1 to 3 percent
slopes

HyC  Hye fine sandy loam, 1 to 5 percent slopes

KaC  Katemcy sandy loam, 1 to 5 percent slopes
(where irrigated)

KrB Krum silty clay, 1 to 3 percent slopes

LuB Luckenbach clay loam, 0 to 3 percent slopes

NuB  Nuvalde clay loam, 0 to 3 percent slopes

PeB  Pedernales fine sandy loam, 1 to 3 percent slopes

PoC  Pontotoc fine sandy loam, 1 to 5 percent slopes

VeA  Venus loam, O to 2 percent slopes

Vn Venus loam, occasionally flooded

We Weswood silt loam, rarely flooded
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land uses
to the limitations and potentials of natural resources and
the environment. Also, it can help to prevent soil-related
failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavioral characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses and
management. Field experience and collected data on soil
properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreational facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soll
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a land
use pattern in harmony with nature.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and others
may also find this survey useful. The survey can help them
plan the safe disposal of wastes and locate sites for
pavements, sidewalks, campgrounds, playgrounds, lawns,
and trees and shrubs.

Crops and Pasture

General management needed for crops and pasture is
suggested in this section. The system of land capability
classification used by the Natural Resources Conservation
Service is explained. The estimated yields of the main

crops and hay and pasture plants are listed for each soil in
‘table 5

Planners of management systems for individual fields or
farms should consider the detailed information given in the
description of each soil under the heading “Detailed Soil
Map Units.” Specific information can be obtained from the
local office of the Natural Resources Conservation Service
or the Cooperative Extension Service.

According to records of the local office of the Natural
Resources Conservation Service, about 1 percent of the
county is used as cropland, and about 2 percent is used
as improved pastureland. Peanuts, oats, and forage
sorghum are the main crops. Some acreage that was
formerly cropped has been returned to open land.

The acreage used for crops has been gradually
decreasing as more land is used for urban development,
especially near Lake Buchanan and Lake LBJ, and
converted to pasture.

Soil erosion is the major concern on the cropland in
Llano County. If the slope is more than 1 percent, there is
an erosion hazard. The Castell, Honeycreek, Hye,
Katemcy, and Krum soils, for example, have slopes of
more than 1 percent.

If the soil has a sandy surface layer, wind erosion is a
hazard. The Bastrop, Campair, Loneoak, and Matilo soils,
for example, have a sandy surface layer and are
susceptible to soil blowing.

Loss of the soil surface layer through water erosion or
soil blowing is damaging for two reasons. First,
productivity is reduced as the surface layer is lost and part
of the lower layer is incorporated into the plow layer. Loss
of the surface layer is especially damaging on soils with a
clayey subsoil, such as the Castell, Katemcy, Pedernales,
and Voca soils. In addition, loss of the surface layer is
damaging to soils that have a restricted rooting depth
because of the shallow depth to bedrock. The Cho and
Ligon soils, for example, are underlain by caliche and
schist at a shallow depth. Second, soil erosion results in
the sedimentation of streams, ponds, and reservoirs. This
adversely affects domestic water supplies, as well as fish
and wildlife resources.

Effective erosion control practices increase the rate of
water infiltration, reduce the amount of runoff, and hold soil
losses to amounts that can be tolerated without reducing
productive capacity. A cropping system that keeps a plant
cover on the surface for extended periods helps protect
the soil from erosion. Minimum tillage and crop residue



46

returned to the soil help increase infiltration and reduce the
hazard of erosion. These practices can be used on most
soils in the survey area.

On livestock farms that require pasture and hay, forage
crops of legumes and grasses in the cropping system
reduce erosion, provide nitrogen, and improve soil tilth.

Soil blowing is a hazard on the sandy Campair,
Loneoak, and Matilo soils. Strong winds can damage
these soils in a few hours if they are dry and do not have a
plant cover, dead-litter mulch, or surface mulch.
Maintaining plant cover, surface mulch, or a rough surface
by proper tillage at timely intervals minimizes soil blowing.
Crop residue and stripcropping provide protection for
emerging seedlings.

Information on erosion control practices for each kind of
soil can be obtained at the local office of the Natural
Resources Conservation Service.

Soil fertility is naturally low in most of the light-colored
sandy or loamy soils on uplands. These soils are mainly
slightly acid and neutral, and crops respond readily to
fertilizer. Some soils that have a sandy or loamy surface
layer need more than a single application of a complete
fertilizer during the planting and growing season to keep
fertility in balance and reduce loss of nutrients by leaching.
In some crop and pasture areas, mainly in older fields, the
soil reaction has become too acid, and thus adversely
affects plant growth. Liming is recommended in these
situations. Some of these light-colored soils are the
Campair, Castell, Hye, Loneoak, and Lou soils.

Fertility is naturally high in most soils on flood plains,
such as the Fieldcreek and Venus soils. The dark, more
clayey alkaline soils on uplands, such as the Krum and
Nuvalde soils, are also high in natural fertility. In places,
these alkaline soils, especially the Boerne and Venus
soils, hold the nutrients in forms unavailable for plant use.
On all soils, the amount and type of fertilizer or lime to
apply should be based on the results of soil tests, the need
of the crops, the expected level of yields, the previous land
use or cropping sequence, and the amount of available
soil moisture. Local offices of the Cooperative Extension
Service can help in determining the kinds and amounts of
fertilizer to apply.

Field crops suited to the soils and climate of the survey
area include many that are not now commonly grown.
Peanuts, forage sorghums, and oats are the common
crops. Specialty crops are grown commercially on a small
scale. Some of these are grapes, pecans, peaches,
cantaloupes, and watermelons.

Improved pasture grasses suited to the soils in the
survey area include several varieties of bermudagrass,
kleingrass, and Wilman lovegrass. Major management
practices for pasture include fertilizing, controlling weeds,
and controlling grazing. The amount and type of fertilizer
to apply should be based on plant needs, the level of
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production desired, and the results of soil tests. Weeds
are less likely to be a problem on properly grazed,
well-managed pasture. On overgrazed, poorly managed
pastures, the desirable plant population is reduced.

Hay is commonly harvested from bermudagrass and
often from other improved grasses. Some producers earn
income by selling seed from kleingrass or Wilman
lovegrass or by selling sprigs of bermudagrass.

Temporary pasture is used in many places to
supplement permanent pasture or to produce hay.
Sudangrass, sorghum-sudangrass crosses, and
johnsongrass make good supplemental forage. During the
winter, small grain is grown for this purpose and also to
attract wildlife, especially deer.

Yields per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management are
shown injtable 5]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. The land
capability classification of each map unit also is shown in
the table.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage,
erosion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate and timely tillage; control of weeds,
plant diseases, and harmful insects; favorable soil
reaction and optimum levels of nitrogen, phosphorus,
potassium, and trace elements for each crop; effective
use of crop residue, barnyard manure, and green manure
crops; and harvesting that ensures the smallest possible
loss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good-quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soil 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 id table 5 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service or
of the Cooperative Extension Service can provide
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information about the management and productivity of the
soils for those crops.

Land Capability Classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the way
they respond to management. The criteria used in
grouping the soils do not include major and generally
expensive landforming that would change slope, depth, or
other characteristics of the soils, nor do they include
possible but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangeland, for woodland, and for engineering
purposes.

In the capability system, soils are generally grouped at
three levels—capability class, subclass, and unit. Only
class and subclass are used in this survey.

Capability classes, the broadest groups, are designated
by numerals | through VIII. 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.

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

Class Il 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
management, 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 VI soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or c,
to the class numeral, for example, lle. The letter e shows
that the main hazard is the 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 corrected by artificial
drainage); s shows that the soil is limited mainly because it
is shallow, droughty, or stony; and ¢, used in only some
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parts of the United States, shows that the chief limitation is
climate that is very cold or very 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. They have other
limitations that restrict their use to pasture, rangeland,
woodland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lle-4 and
llle-6.

The capability classification of each map unit is given in
the section “Detailed Soil Map Units” and in

Rangeland

William C. Reeder, district conservationist, Natural Resources
Conservation Service, helped to prepare this section.

In areas of rangeland the native vegetation consists of a
wide variety of grasses, grasslike plants, forbs, shrubs,
and trees. The vegetation is generally suitable for grazing
and browsing by livestock and wildlife. The composition
and production of the plant community is strongly
influenced by the soils, climate, topography, overstory
canopy, and grazing management. Rangeland is not
regularly treated with intensive cultural practices such as
fertilization or tillage.

According to the field office records of the Natural
Resources Conservation Service, about 538,000 acres, or
about 87 percent of the land in Llano County, is in
rangeland. The native plant community was once an open,
tall and mid grass prairie with trees along the streams.
Live oak and post oak occurred across the landscape in
scattered motts. The rangeland is now used primarily for
producing domestic livestock and also supports a great
number of white-tailed deer and other wildlife.

The plant community of Llano County rangeland has
changed drastically over the last 100 years. Continuous
grazing by domestic livestock has removed much of the
higher-quality vegetation. Now, in its place is a mixture of
mid and short grasses, poor-quality forbs, oaks, mesquite,
whitebrush, and other woody plants. The control of prairie
fires has led to woody plant encroachment. Remnants of
the original plant species still remain in protected areas
and on well-managed ranches. In most cases, the higher-
quality plants can reestablish themselves on the rangeland
when the best range management practices are applied
by the rancher.
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Rangeland is the major renewable resource in Llano
County, and it is mainly used for raising livestock, mostly
cow-calf operations, and leasing hunting rights for deer
and wild turkey. In 1987, there were 51,000 cattle, 2,000
sheep, and 5,000 angora goats in the county. The white-
tailed deer population was estimated at 106,424 in 1989.

Range Sites and Range Condition

Soils vary in their capability to produce grasses and
other plants suitable for grazing. Soils that produce about
the same kinds and amounts of forage are grouped into a
range site.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community. This
community differs from natural plant communities on other
range sites in kind, amount, and proportion of range
plants. This natural plant community is also referred to as
the climax plant community or climax vegetation because
it is the product of all the environmental factors
responsible for its development.

Generally, the climax vegetation consists of the plants
that were present when the area was first settled. If a site
contains at least 75 percent of the plants that characterize
the climax vegetation, the plant community is relatively
stable. It will reproduce itself so that plant composition will
not change significantly as long as the environment
remains unchanged. If the area is undisturbed and
improved plants are not introduced, the most productive
combination of forage plants on a range site is the climax
vegetation.

Range sites are subject to many influences that modify
or even temporarily destroy vegetation. Examples are
drought, overgrazing, wild fires, and short-term tillage. If
these conditions are not too severe, the plant community
will recover and return to climax. However, severe
deterioration of the range site may permanently alter the
potential of the site.

Grazing can change the quality and quantity of forage
on a range site by changing the composition of the plant
community.

Decreasers are plants in the climax vegetation that tend
to decrease in relative amount under close grazing. They
generally are the tallest and most productive perennial
grasses and forbs and the most palatable to livestock.

Increasers are plants in the climax vegetation that
increase in relative amount as the more desirable
decreasers are reduced by close grazing. They are
commonly shorter than decreasers and are generally less
palatable to livestock.

Invaders are plants that are normally not included in the
climax plant community because they cannot compete

with the climax vegetation for moisture, nutrients, and light.

They invade the site and grow along with increasers only
after the climax vegetation has been reduced by continual
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heavy grazing. Most invader species have little grazing
value.

Range management requires a knowledge of the kinds
of soil and of the climax or potential natural plant
community. It also requires an evaluation of the present
range condition. Range condition is determined by
comparing the present plant community with the climax
plant community on a particular range site. The more
closely the existing community resembles the climax
community, the better the range condition. Range
condition is an ecological rating only. It does not have a
specific meaning about the present plant community in a
given use.

Four range condition classes are used to show the
degree of departure from the potential, or climax,
vegetation brought about by grazing or other uses. A
range site is in excellent condition if 76 to 100 percent of
the present plant community is the same as the climax
vegetation; in good condition if the percentage is 51 to 75;
in fair condition if the percentage is 26 to 50; and in poor
condition if the percentage is 25 or less.

Potential forage production depends on the range site.
Current forage production depends on the range condition
and the moisture available to plants during their growing
season.

Following years of prolonged overuse of range, seed
sources of desirable vegetation will be eliminated. Under
these conditions, the vegetation must be reestablished
before management can be effective. The condition of the
range can be improved by brush control, range seeding,
fencing, water development, or other mechanical
treatments to revitalize stands of native plants.

The objective in range management is to control
grazing so the plants growing on a site remain or improve
to about the same in kind and amount as the climax plant
community for that site. Such management generally
results in the optimum production of vegetation; reduction
of undesirable brush species; water conservation; and
erosion control. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

Good production of livestock and forage on rangeland is
obtained primarily by managing the time of grazing and
limiting the amount of forage removed. The green parts of
plants manufacture food for growth and store part of it for
use in regrowth and seed production. Management
practices that permit this process to take place are
discussed below.

Proper Grazing Use. The objective of this practice is to
graze at an intensity that will maintain enough cover to
protect the soil and maintain or improve the quantity of
desirable vegetation.

Deferred Grazing. This is the deferment or restriction of
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grazing until the better forage plants have completed most
of their seasonal growth or have made seed. It helps keep
the desirable plants healthy and vigorous and permits
plants that have been depleted to recover. Deferred
grazing helps to improve plant cover and reduce soil
erosion.

Fencing. This practice excludes livestock from areas
that should be protected from grazing, confines livestock
to an area, subdivides grazing land to permit use of
planned grazing systems, and protects new seedlings or
plantings from grazing.

Prescribed Burning. Livestock operators and wildlife
managers use this practice to periodically remove or
reduce a dense cover of mature vegetation. When done
properly and at the right time, this practice will stimulate
new, succulent growth; help to restore climax plant
species; and reduce infestations of noxious weeds and
brush. However, desirable plants can be severely
damaged or killed if the soil surface is too dry, allowing the
fire to reach the plant crowns and roots. Burning is not
recommended more often than once every three years,
since doing so may harm perennial grass vegetation.
Prescribed burning is an effective management tool that
can be substituted for chemical or mechanical treatments
in many plant communities.

Planned Grazing Systems. The objective of this practice
is to rotate the grazing of livestock through two or more
pastures in a planned sequence for a specified period of
time. A planned grazing system may be relatively simple in
design using two pastures, or may be more complex and
management intensive, using one or two herds and many
pastures. To be successful, it must be tailored to
conditions existing in each ranch unit and meet the needs
f the plants and animals as well as the rancher.

Table 6 shows, for each soil that supports rangeland
vegetation suitable for grazing, the range site and the
potential annual production of vegetation in favorable,
average, and unfavorable years. An explanation of the
column headings inoIIows.

A range site is indicated for each soil map unit listed in
The relationship between soils and vegetation was
established during this survey; thus, range sites generally

can be determined directly from the soil map. Soil
properties that affect moisture supply and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Potential annual production is the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It includes all vegetation, whether or not it is
palatable to grazing animals. It includes the current year’s
growth of leaves, twigs, and fruits of woody plants. It does
not include the increase in stem diameter of trees and
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shrubs. It is expressed in pounds per acre of air-dry
vegetation for favorable, average, and unfavorable years.
In a favorable year, the amount and distribution of
precipitation and the temperatures make growing
conditions substantially better than average. In an
unfavorable year, growing conditions are well below
average, generally because of low available soil moisture.

Yields are adjusted to a common percent of air-dry
moisture content. The relationship of green weight to air-
dry weight varies according to such factors as exposure,
amount of shade, recent rains, and unseasonable dry
periods.

In Llano County, twenty-four range sites have been
identified. They are Adobe, Clay Loam, Deep Sand,
Granite Gravel, Granite Hill, Gravelly Redland, Gravelly
Sandy Loam, Loamy Bottomland, Low Stony Hill, Redland,
Red Sandy Loam, Red Savannah, Sandstone Hill, Sandy,
Sandy Loam, Shallow, Shallow Granite, Shallow Ridge,
Steep Adobe, Steep Redland, Steep Rocky, Tightland,
Tight Sandy Loam, and Very Shallow.

Adobe range site. The Real soil in map unit ReCisin
this range site. The climax plant community is a tall grass
and mid grass, oak savannah with a species composition
by weight of 85 percent grasses, 5 percent forbs, and 10
percent woody vegetation.

The dominant grasses are little bluestem, sideoats
grama, indiangrass, pinhole bluestem, cane bluestem, tall
dropseed, hairy grama, and perennial threeawns. The
dominant forbs include Engelmann daisy, bushsunflower,
and sensitive briar. The woody plants include live oak,
Texas oak, flameleaf sumac, evergreen sumac, agarito,
and greenbriar.

Little bluestem, indiangrass, Engelmann daisy, and
Texas oak are eliminated from the plant community if
domestic livestock continuously graze them. These plants
are then replaced by sideoats grama, seep muhly and live
oak. If continuous heavy grazing continues for many
years, ashe juniper will invade and form a dense stand
with an understory of plants, such as Texas grama, red
grama, puffsheath dropseed, Lindheimer muhly, and Texas
persimmon.

Clay Loam range site. The Krum, Luckenbach,
Nuvalde, and Venus soils in map units KrB, LuB, NuB, and
VeA are in this range site. The climax plant community is a
tall grass prairie with a species composition by weight of
85 percent grasses, 15 percent forbs, and a trace of
woody species.

The dominant plants are indiangrass, little bluestem, big
bluestem, sideoats grama, cane bluestem, vine-mesquite,
Texas cupgrass, tall dropseed, and plains lovegrass. The
dominant forbs include maximilian sunflower, Engelmann
daisy, and bushsunflower. The woody plants include elm,
live oak, hackberry, bumelia, and elbowbush.
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Little bluestem, indiangrass, and big bluestem are
grazed out of the plant community if livestock continuously
graze them. These plants are replaced by sideoats grama,
Texas wintergrass, cane bluestem, and buffalograss.
Continued heavy use causes further deterioration, and
plants, such as tumblegrass, hairy tridens, Texas grama,
red threeawn, western ragweed, broomweed, prairie
coneflower, and ashe juniper, will dominate the site.

Deep Sand range site. The Matilo soil in map unit MaC
is in this range site. The climax plant community is post
oak and blackjack oak. The woody cover shades about 50
percent of the ground. A few tall grasses are in the
scattered open areas. Forbs, legumes, woody vines, and
shrubs add to the variety of the vegetation.

The dominant plants are post oak, blackjack oak,
greenbriar, skunkbush, sumac, bumelia, sand lovegrass,
purpletop tridens, indiangrass, lespedeza, trailing
wildbean, and erect dayflower.

Sand lovegrass, indiangrass, and the better-quality
forbs are grazed out of the plant community if livestock
continuously graze them. These plants are replaced by
sand dropseed, fringeleaf paspalum, pricklyash, and
annual forbs. Continued heavy use causes further
deterioration, and plants, such as gummy lovegrass,
sandbur, threeawn, basin sneezeweed, camphorweed,
and signalgrass, invade the range site. Bluebonnet, Indian
paintbrush, and phlox are just a few of the wildflowers that
also grow on this site.

Granite Gravel range site. The Click and Lou soils in
map units CKC and LoB are in this range site. The
potential plant community is an open savannah of post
oak, blackjack oak, and live oak with mid and tall grasses
in thin stands. The species composition by weight is 82
percent grasses, 8 percent forbs, and 10 percent woody
plants.

The dominant grasses are little bluestem, sideoats
grama, indiangrass, sandhill lovegrass, Arizona cottontop,
and purpletop tridens. The dominant forbs include orange
zexmenia, sagewort, snoutbean, and heath aster. The
woody plants include post oak, blackjack oak, and live
oak.

Little bluestem, sideoats grama, and the better-quality
forbs are grazed by livestock. These plants are replaced
by an increase in oaks, threeawn, hairy grama, yucca,
mesquite, and persimmon. Continued heavy use causes
further deterioration and plants, such as mesquite,
whitebrush, yucca, ashe juniper, gummy lovegrass, Texas
grama, prairie coneflower, and basin sneezeweed, invade
the range site.

Granite Hill range site. The Keese soil in map unit KoF
is in this range site fig.lZ)l The climax plant community is
a savannah with scattered motts of live oak and post oak
which has an understory of mid and tall grasses. It has a

Soil Survey

species composition of 85 percent grasses, 5 percent
forbs, and 10 percent woody plants.

The dominant grasses are indiangrass, little bluestem,
sideoats grama, purpletop, and tanglehead. The dominant
forbs are orange zexmenia, bushsunflower, and sensitive
briar. The dominant woody plants include live oak, post
oak, hickory, and elm.

Little bluestem, indiangrass, and the better-quality forbs
are grazed out of the plant community if livestock
continuously graze them. These plants are replaced by
sideoats grama, sand dropseed, sand lovegrass, silver
bluestem, and annual forbs. Continued heavy use causes
further deterioration and plants, such as signalgrass, basin
sneezeweed, prickly pear, juniper, tasajillo, whitebrush,
mesquite, and annual forbs, will dominate the range site.

Gravelly Redland range site. The Rumple soil in map
unit RuC is in this range site. The climax plant community
is an open savannah of tall and mid grasses with post oak,
blackjack oak, and live oak throughout the landscape. The
species composition is 85 percent grasses, 10 percent
woody plants, and 5 percent forbs.

The dominant grass is little bluestem with lesser
amounts of big bluestem, indiangrass, sideoats grama,
wildrye, plains lovegrass, Texas wintergrass, vine-
mesquite, pinhole bluestem, tall dropseed, and
buffalograss. Woody plants include live oak, post oak,
blackjack oak, redbud, greenbriar, and hackberry. Forbs,
such as velvet bundleflower, Engelmann daisy, orange
zexmenia, and Mexican sagewort, are present.

Continuous grazing with heavy stocking rates will slowly
eliminate big bluestem, indiangrass, and little bluestem
from the plant community. These plants are then replaced
by sideoats grama, plains lovegrass, buffalograss,
dropseeds, and the woody plants. If this destructive
grazing practice continues, the site will deteriorate to a
plant population of blueberry juniper, Texas persimmon,
prickly pear, live oak, Texas grama, hairy tridens, red
grama, prairie coneflower, and broomweeds.

Gravelly Sandy Loam range site. The Voca soil in map
unit VoB is in this range site. The climax plant community
is a tall and mid grass savannah with occasional post oak
and blackjack oak throughout the landscape. The species
composition is 90 percent grasses, 5 percent forbs, and 5
percent woody plants.

The dominant grass is little bluestem. Other grasses
include indiangrass, sideoats grama, purpletop tridens,
wildrye, plains lovegrass, sand lovegrass, hooded
windmillgrass, fringeleaf paspalum, and pinhole bluestem.
Woody plants include post oak, blackjack oak, live oak,
and greenbriar. Forbs, such as maximilian sunflower,
Engelmann daisy, sensitive briar, and prairie clovers, are
present.

Continuous grazing will slowly eliminate little bluestem
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Figure 12.—An area of Keese-Rock outcrop complex, 12 to 30 percent slopes, very stony. It is in the Granite Hill range site.

and indiangrass from the plant community. These plants
are then replaced by sideoats grama, purpletop tridens,
pinhole bluestem, hairy grama, sand lovegrass, Texas
wintergrass, and the woody plants.

Continued heavy use causes further deterioration and
plants, such as whitebrush, mesquite, prickly pear,
greenbriar, live oak, Texas grama, camphorweed, red
grama, curlycup gumweed, sneezeweed, and ragweeds,
will dominate the site.

Loamy Bottomland range site. The Boerne, Fieldcreek,
Venus, and Weswood soils in map units Br, Fe, Vn, and
We are in this range site. The climax plant community is a
semi-wooded flood plain that has trees shading as much
as 30 percent of the area along the water courses. Away

from the water courses, there are tall and mid grasses with
occasional trees.

The dominant grasses are indiangrass, eastern
gamagrass, big bluestem, little bluestem, switchgrass,
southwestern bristlegrass, Virginia wildrye, purple tridens,
broadleaf uniola, scribners panicum, plains lovegrass,
Texas wintergrass, sideoats grama, cane bluestem, vine-
mesquite, and buffalograss. Woody plants include pecan,
walnut, oaks, elms, mulberry, sycamore, wild grape,
hackberry, greenbriar, honeysuckle, peppervine, and
poison ivy or poison oak. Forbs include maximilian
sunflower, bushsunflower, Engelmann daisy, blood
ragweed, and yellow neptunia.

Continuous grazing with heavy stocking rates will slowly
eliminate grasses, such as indiangrass, eastern gama, big
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bluestem, little bluestem, and switchgrass, from the plant
community. These plants are then replaced by meadow
dropseed, vine-mesquite, silver bluestem, sideoats grama,
buffalograss, and mesquite. If this destructive grazing
practice is continued, the site will deteriorate to an
understory plant community of prickly pear, buffalograss,
threeawn, Texas wintergrass, red grama, and annual
weeds and grasses with a dense overstory of oak, elm,
mesquite, and hackberry. Extensive shading by trees and
thicket-forming plants is a major management problem on
this site.

Low Stony Hill range site. The Eckrant, Harper, and
Oplin soils in map units EcC, HaB, HaC, and OpC are in
this range site. The climax plant community is a tall grass
savannah with motts of live oak throughout the landscape.
The species composition is approximately 80 percent
grasses, 15 percent woody plants, and 5 percent forbs.

The dominant grass is little bluestem. Other grasses
include indiangrass, sideoats grama, wildrye, green
sprangletop, tall dropseed, cane and pinhole bluestem,
Texas wintergrass, and buffalograss. Woody plants include
live oak, shin oak, evergreen sumac, hackberry,
elbowbush, redbud, and white honeysuckle. Forbs, such
as orange zexmenia, Engelmann daisy, bundleflower,
snhout bean, and bushsunflower, are present.

Continuous grazing with heavy stocking rates will slowly
eliminate little bluestem, indiangrass, and climax forbs
from the plant community. These plants are then replaced
by sideoats grama, buffalograss, hairy grama, dropseeds,
and the woody plants. If this destructive grazing practice
continues, the site will deteriorate to a plant population of
blueberry juniper, Texas persimmon, live oak, Texas
grama, hairy tridens, curly mesquite, threeawns, prairie
coneflower, and broomweeds.

Redland range site. The Hensley and Roughcreek soils
in map units HeB and RrC are in this range site. The
climax plant community is a tall grass savannah with post
oak, blackjack oak, and live oak throughout the landscape.
The species composition is approximately 85 percent
grasses, 10 percent woody plants, and 5 percent forbs.

The dominant grass is little bluestem, which generally
makes up 50 percent of the total vegetation. Other
grasses include big bluestem, indiangrass, sideoats
grama, wildrye, plains lovegrass, Texas wintergrass, vine-
mesquite, pinhole bluestem, tall dropseed, and
buffalograss. Woody plants include live oak, post oak,
blackjack oak, redbud, greenbriar, and hackberry. Forbs,
such as velvet bundleflower, Engelmann daisy, orange
zexmenia, and Mexican sagewort, are present.

Continuous grazing with heavy stocking rates will slowly
eliminate big bluestem, indiangrass, and little bluestem
from the plant community. These plants are then replaced
by sideoats grama, plains lovegrass, buffalograss,
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dropseeds, and the woody plants. If this destructive
grazing practice continues, the site will deteriorate to a
plant population of blueberry juniper, Texas persimmon,
prickly pear, mesquite, live oak, Texas grama, hairy
tridens, red grama, prairie coneflower, and broomweeds.

Red Sandy Loam range site. The Hye, Oben, and
Pontotoc soils in map units HyC, ObC, and PoC are in this
range site. The climax plant community consists of live
oak and post oak savannah. The trees get rather large on
this site. Live oak is more abundant than post oak. The
plant composition usually consist of 75 percent grasses,
10 percent woody plants, and 15 percent forbs.

The dominant grasses include little bluestem and
sandhill lovegrass. Other grasses include indiangrass,
green sprangletop, purpletop tridens, sideoats grama,
Arizona cottontop, scribners panicum, plains lovegrass,
and silver bluestem. Woody plants include live oak, post
oak, greenbriar, wild grape, catclaw, and Texas oak.
Forbs, such as maximilian sunflower, Mexican sagewort,
orange zexmenia, sensitive briar, bushsunflower, trailing
wildbean, evening primrose, and many annual species,
are present.

Continuous grazing with heavy stocking rates will slowly
eliminate little bluestem, indiangrass, sandhill lovegrass,
and big bluestem from the plant community. These plants
are then replaced by silver bluestem, hooded
windmillgrass, dropseeds, and the woody plants. If this
destructive grazing practice continues, the site will
deteriorate to a plant population of mesquite, prickly pear,
pricklyash, whitebrush, tasajillo, gummy lovegrass,
grassbur, red lovegrass, signalgrass, windmillgrass, and
weedy forbs.

Red Savannah range site. The Katemcy and Ligon soils
in map units KaC and LgC are in this range site. The
climax plant community is a grassland with occasional
post oak and blackjack oak throughout the landscape. Mid
and short grasses along with forbs and a few small shrubs
are present. The plant composition consists of 90 percent
grasses, 5 percent woody plants, and 5 percent forbs.

The dominant grass is sideoats grama. Other grasses
include Arizona cottontop, little bluestem, cane bluestem,
pinhole bluestem, wildrye, Texas wintergrass, and hooded
windmillgrass. Woody plants include post oak, live oak,
and hackberry. Forbs, such as sensitive briar, Engelmann
daisy, orange zexmenia, and bundleflower, are present.

Continuous grazing with heavy stocking rates will slowly
eliminate sideoats grama and wildrye from the plant
community. These plants are then replaced by hooded
windmillgrass, curly mesquite, buffalograss, Texas
wintergrass, threeawns, hairy grama, and the woody
plants. If this destructive grazing practice continues, the
site will deteriorate to a plant population of Texas
colubrina, whitebrush, mesquite, prickly pear, tasajillo,
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Texas persimmon, Texas grama, hairy tridens, red grama,
prairie coneflower, broomweeds, and ragweeds.

Sandstone Hill range site. The Nebgen soil in map unit
NeF is in this range site. The climax plant community is a
tall and mid grass savannah with post oak and blackjack
oak throughout the landscape. The species composition is
85 percent grasses, 10 percent woody plants, and 5
percent forbs.

The dominant plant is little bluestem. Other plants
include indiangrass, sideoats grama, sand lovegrass,
purpletop tridens, green sprangletop, tall dropseed, and
wildrye. Forbs include sensitive briar, Engelmann daisy,
Mexican sagewort, and prairie clovers. Woody plants are
post oak and blackjack oak.

Continuous grazing with heavy stocking rates will slowly
eliminate little bluestem, indiangrass, plains lovegrass, and
sideoats grama from the plant community. These plants
are then replaced by Texas wintergrass, silver bluestem,
Arizona cottontop, hooded windmillgrass, dropseeds, and
the woody plants. If this destructive grazing practice
continues, the site will deteriorate to a plant population of
whitebrush, Texas persimmon, prickly pear, tasajillo,
catclaw, red lovegrass, tumble windmillgrass, sand
dropseed, and prairie coneflower.

Sandy range site. The Loneoak soil in map unit LkB is
in this range site. The climax plant community is a tall and
mid grass savannah with stands of post oak and blackjack
oak throughout the landscape. The trees get rather large
on