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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 Soil Conservation Service has leadership for the federal part of the National
Cooperative Soil Survey. In line with Department of Agriculture policies, benefits of
this program are available to all, regardless of race, color, national origin, sex,
religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1968-76. Soil
names and descriptions were approved in 1976. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1976. This
survey was made cooperatively by the Soil Conservation Service and the Texas
Agricultural Experiment Station. It is part of the technical assistance furnished to the
Upper Pecos Soil and Water Conservation District and the Toyah-Limpia 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.

Cover: An area of Brewster association, hilly, in the Igneous Hill
and Mountain range site.
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Foreword

This soil survey contains information that can be used in land-planning pro-grams
in Reeves County, Texas. 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 insure
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.

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 Soil
Conservation Service or the Cooperative Extension Service.

MQWM

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

By Hubert B. Jaco, Soil Conservation Service

Soils surveyed by Hubert B. Jaco and Wesley L. Miller,
Soil Conservation Service. Jerry L. Rives,
William Dittemore, August Turner, and Alan Kosse,
Soil Conservation Service, assisted in the field mapping.

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

Reeves County is in the western part of Texas. It is in the Trans-Pecos Land
Resource Area. The county measures about 88 miles from north to south and about
64 miles from east to west. It has a total area of 2,608 square miles, or 1,669,120
acres. There are 7,680 acres of water, mainly in Red Bluff and Balmorhea Lakes.
The land surface is nearly level to undulating in most of the county. The extreme
southern and southwestern part is hilly to mountainous. The elevation ranges from
2,500 feet along the Pecos River to 5,000 feet in the mountains. Drainage is to the
Pecos River or to Toyah Lake.

Ranching and irrigated farming are the main enterprises in the county. Cattle
feeding is another important enterprise. According to the Conservation Needs
Inventory (3), in 1967 there was about 1,480,509 acres in rangeland and 159,704
acres in irrigated cropland. However, the irrigated acreage has decreased sharply to
about 25,000 acres. About 12,268 acres is in developed areas.

Beef cattle make up the principal ranching stock in the county. Cotton, grain
sorghum, barley, alfalfa, and wheat are the main irrigated crops. Onions,
cantaloupes, and cabbages are also grown.

Important nonfarming enterprises include oil and gas production and exploration,
automotive proving grounds, and sulfur production.

Most of the soils in the county formed in valley fill sediment and are light colored,
loamy, and dry. Unprotected areas are subject to soil blowing and water erosion.

An earlier survey of Reeves County was published in 1926 (4). The present
survey updates this earlier survey and provides additional information and more
detailed maps.

General nature of the county

Carlton R. Blackwell, district conservationist, Soil Conservation Service, assisted in writing this
section.

This section gives general information concerning the county. Settlement and
population, farming, natural re-sources, and climate are briefly discussed.

Settlement and population

Reeves County was formed in 1883 from a part of Pecos County. It was
organized in 1884, and named for Confederate Colonel George R. Reeves.

The population of Reeves County in 1890 was 1,247. In 1970 it was 16,526. The
city of Pecos is the county seat. The population of Pecos in 1890 was 393. In 1970 it
was 12,682. The estimated 1976 population of Pecos was 14,143.
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Farming

The main farming enterprises in Reeves County are livestock production and
irrigated crop production. The major irrigated crops are cotton, small grain, forage
and grain sorghum, alfalfa, and vegetables. The acreage planted to these crops in
the county has declined be-cause of the high input cost of producing irrigated crops.

About 25,000 acres is currently irrigated. This acreage is primarily devoted to the
production of grain and forage crops that are used locally by feedlots and a dairy.

More than 90 percent of the land in the county is rangeland. Livestock operations
are primarily cow-calf. Yearlings utilize forage produced by seasonal grazing.

Natural resources

The soil and underground irrigation water are two of the county's important
natural resources. Natural flowing springs supply water for about 7,000 irrigated
acres in the southern part of the county. Irrigation wells supply water for another
18,000 irrigated acres.

Minerals, natural gas, and natural gas liquids have been discovered and
developed. The companies that explore and develop these resources provide an
important source of employment.

Climate

Prepared by the National Climatic Center, Asheville, North Carolina.

Summers are hot and winters are cool in Reeves County. Winter days are fairly
warm, although the temperature drops below freezing most nights each winter.
Rainfall is scant in most months but is heaviest in summer, when scattered
thunderstorms develop in the moist air which occasionally sweeps inland from the
Gulf of Mexico. Snow cover in winter is not persistent and is generally confined to
higher elevations.

gives data on temperature and precipitation for the survey area as
recorded at Pecos, Texas in the period 1951 to 1975.shows probable dates
of the first freeze in fall and the last freeze in spring. Table

provides data on length of the growing season.

In winter the average temperature is 46 degrees F, and the average daily
minimum temperature is 29 degrees. The lowest temperature on record, which
occurred at Pecos on January 11, 1962, is 9 degrees. In summer the average
temperature is 83 degrees, and the average daily maximum temperature is 99
degrees. The highest recorded temperature, which occurred on June 29, 1968, is 118
degrees.

Growing degree days are shown in table 1] 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.

Of the total annual precipitation, 6 inches, or 70 percent, usually falls in April
through September, which includes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than

4 inches. The heaviest 1-day rainfall during the period of record was 3 inches at
Pecos on July 26, 1959. Thunderstorms occur on about 40 days each year, and most
occur in summer.

Snowfall is rare. In 70 percent of the winters, there is no measurable snowfall. In
20 percent, the snowfall, usually of short duration, is more than 2 inches. The
heaviest 1-day snowfall on record was more than 6 inches.
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The average relative humidity in mid afternoon is about 40 percent. Humidity is
higher at night, and the average at dawn is about 70 percent. The prevailing wind is
from the south-southwest. Average windspeed is highest, 13 miles per hour, in April.

How this survey was made

Soil scientists made this survey to learn what soils are in the survey area, where
they are, and how they can be used. They observed the steepness, length, and
shape of slopes; the size of streams and the general pattern of drainage; the kinds of
native plants or crops; and the kinds of rock. They dug many holes to study soil
profiles. A profile is the sequence of natural layers, or horizons, in a soil. It extends
from the surface down into the parent material, which has been changed very little by
leaching or by plant roots.

The soil scientists recorded the characteristics of the profiles they studied and
compared those profiles with others in nearby counties and in more distant places.
They classified and named the soils according to nation-wide uniform procedures.
They drew the boundaries of the soils on aerial photographs. These photographs
show buildings, fields, roads, and other details that help in drawing boundaries
accurately. The soil maps at the back of this publication were prepared from aerial
photo-graphs.

The areas shown on a soil map are called map units. Most map units are made
up of one kind of soil. Some are made up of two or more kinds. The map units in this
survey area are described under "General soil map for broad land use planning" and
"Soil maps for detailed planning."

While a soil survey is in progress, samples of some soils are taken for laboratory
measurements and for engineering tests. All soils are field tested to determine their
characteristics. Interpretations of those characteristics may be modified during the
survey. Data are assembled from other sources, such as test results, records, field
experience, and state and local specialists. For example, data on crop yields under
defined management are assembled from farm records and from field or plot
experiments on the same kinds of soil.

But only part of a soil survey is done when the soils have been named, described,
interpreted, and delineated on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed information then needs to be
organized so that it can be used by farmers, rangeland managers, engineers,
planners, developers and builders, home buyers, and others.

General soil map for broad land use planning

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

The general soil map 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.

The nine soil map units in Reeves County have been grouped into three general
kinds of landscapes for broad interpretive purposes. Each of the broad groups and
the map units in it are described on the following pages.
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Dominantly well drained soils of the hills, ridges, and mountains

This group of map units makes up about 55 percent of the county. The major soils
of this group are Delnorte, Reakor, Lozier, Ector, and Brewster soils. Most of these
soils have a gravelly or stony surface layer. Reakor soils have a loamy surface layer.
Delnorte soils are shallow over strongly cemented caliche. Ector and Lozier soils are
shallow over limestone bedrock. Brewster soils are shallow over igneous bedrock. All
of the soils are well drained.

These soils are used as rangeland except for developed areas in the towns of
Toyah and Orla. Native range grasses on these map units include blue grama,
sideoats grama, black grama, bush muhly, cane bluestem, and burrograss. Woody
plants such as creosotebush, mesquite, and juniper have encroached on most areas.
The juniper is mainly on Ector soils.

Most of the soils of these map units are not suited to cropland because of shallow
soil depth, gravel, stones, slope, and very low available water capacity. Reakor soils
are suited to irrigated cropland where water of good quality and sufficient quantity is
available.

Most of these soils have low potential for urban uses because of shallow depth to
bedrock or to strongly cemented caliche. Reakor soils have moderate shrink-swell
potential and are highly corrosive to uncoated steel. Most of these soils have low
potential for recreational uses because of small and large stones and dusty soil
surfaces.

1. Delnorte-Reakor

Shallow and deep, nearly level to rolling, gravelly and loamy soils; on hills and
ridges

This map unit consists of soils that have 0 to 12 percent slopes. It makes up
about 48 percent of the county. It is about 33 percent Delnorte soils, 20 percent
Reakor soils, and 47 percent other soils.

The nearly level to rolling Delnorte soils are on up-lands. Slopes range from 2 to
12 percent. Typically, Delnorte soils have a surface layer of pale brown, calcareous
gravelly loam about 5 inches thick. The next layer, to a depth of 12 inches, is very
pale brown very gravelly loam. From a depth of 12 to 32 inches is very pale brown
strongly cemented caliche. The underlying layer, to a depth of 80 inches, is light gray
gravelly loam.

The nearly level to gently sloping Reakor soils are on uplands. Slopes are 0 to 3
percent. Typically, Reakor soils have a surface layer of light brown, calcareous loam
about 8 inches thick. The next layer, to a depth of 24 inches, is light brown,
calcareous clay loam that has a few threads of calcium carbonate. The next layer, to
a depth of 36 inches, is pink clay loam that has concretions, soft masses, and
threads of calcium carbonate. The underlying layer, to a depth of 60 inches, is pink
clay loam. These soils are calcareous and moderately alkaline throughout.

Several other soils are in this map unit. The deep, loamy, nearly level to gently
sloping Hoban and Monahans soils are on uplands. The deep, loamy, nearly level
Hodgins soils are along drainageways and on terraces. The moderately deep, nearly
level Reeves soils are on uplands. The shallow, loamy, nearly level to sloping
Halloman and Upton soils; the shallow, very gravelly, loamy, hilly Mierhill soils; and
the deep, very gravelly, gently sloping to rolling Nickel soils are on uplands.

The soils in this map unit are used as rangeland. Small areas are used for
housing and commercial purposes. The towns of Orla and Toyah are in areas of this
map unit.

Delnorte soils are not suited to irrigated cropland be-cause of high gravel content
and shallow depth to strongly cemented caliche. Where water of sufficient quantity
and good quality is available, Reakor soils have high potential for irrigated cropland.
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The potential of Delnorte soils for rangeland is low because of shallow soil depth;
the potential of Reakor soils is medium. The potential of Delnorte and Reakor soils
for wildlife habitat is low.

Delnorte soils have low potential for most urban uses because of depth to
strongly cemented caliche, gravel content, and slope. Reakor soils have medium
potential for most urban uses. The shrink-swell potential is the main limitation. The
potential for recreational uses is low in Delnorte soils because of gravel, and medium
in Reakor soils because of the dusty soil surface.

2. Lozier-Ector

Shallow and very shallow, rolling to steep, stony and very gravelly loamy soils; on
limestone hills

This map unit consists of soils that have 5 to 35 percent slopes. It makes up
about 4 percent of the county. It is about 37 percent Lozier soils, 27 percent Ector
soils, and 36 percent other soils and Rock outcrop.

The rolling to steep Lozier soils are on limestone hills. Slopes are 5 to 35 percent.
As much as 20 percent of the surface is covered with stones. Typically, Lozier soils
have a surface layer about 11 inches thick of very gravelly loam that has about 40
percent by volume limestone gravel. It is pale brown in the upper part and light gray
in the lower part. This layer rests abruptly on fractured limestone bedrock.

Ector soils are on limestone hills. Slopes are 5 to 30 percent. Typically, Ector soils
have a surface layer of calcareous very gravelly loam about 9 inches thick that is
grayish brown in the upper part and brown in the lower part. This layer is about 50
percent limestone fragments. As much as 20 percent of the surface is covered with
stones. The underlying layer is fractured limestone bed-rock.

Some other soils and exposures of Rock outcrop are in this map unit. The
limestone Rock outcrop occurs as almost vertical scarps and bare rock exposures on
hills. The shallow, gravelly, gently sloping and sloping Upton soils are on foot slopes.
The deep, gravelly, gently sloping and sloping Sanderson soils are on fans and
terraces. The deep, nearly level to gently sloping Hodgins and Reakor soils are in
valleys and along drainageways.

The soils of this map unit are used as rangeland. They are not suited to irrigated
cropland, hayland, pastureland, or orchards because of depth to bedrock, slope, and
stones. The potential for growing native range plants is low because very low rainfall
and very low available water capacity limit forage production. The potential for wildlife
habitat is low.

These soils have low potential for most urban and recreational uses because of
slope, depth to bedrock, and stones.

3. Brewster

Shallow and very shallow, hilly and steep, stony and very gravelly loamy soils; on
igneous hills and mountains

This unit consists of soils that have slopes of 10 to 40 percent or more. It makes
up about 3 percent of the county. It is about 53 percent Brewster soils and 47 percent
other soils and Rock outcrop.

Brewster soils are on hills and mountains. Slopes range from 10 to 40 percent or
more. Typically, Brewster soils have a surface layer of mildly alkaline, calcareous,
dark grayish brown very gravelly loam about 6 inches thick. As much as 20 percent of
the surface is covered with stones. The substratum is fractured igneous bedrock.

Some other soils and exposures of Rock outcrop are in this unit. The deep, very
cobbly Limpia soils; deep, cobbly Verhalen soils; and shallow, very gravelly Mitre
soils are nearly level to sloping soils on foot slopes and fans at the base of hills and
mountains. The shallow, very gravelly Mierhill soils are on hills. The clayey Phantom
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soils and very gravelly Rockhouse soils are deep, nearly level to sloping soils in
drainageways. Rock outcrop is the almost vertical scarps and bare rock exposures
on hills and mountains.

The soils of this map unit are used as rangeland. They are not used as either
irrigated or nonirrigated cropland, pastureland, or hayland because of shallow rooting
depth, slope, small stones, and Rock outcrop.

The potential for rangeland is low, although yields of short and mid grasses are
good during favorable years.

These soils have low potential for urban and recreational uses because of slope,
depth to bedrock, Rock outcrop, and small and large stones.

Dominantly well drained and moderately well drained soils of the
uplands and outwash plains

These nearly level to gently undulating soils are on uplands. They make up about
40 percent of the county. The major soils of this group are Verhalen, Reakor, Hoban,
Reeves, Holloman, Orla, and Saragosa soils. Most of these soils have a loamy
surface layer and subsoil. Verhalen soils are clayey throughout. Orla, Holloman,
Saragosa, Reeves, and Hoban soils have gypsiferous layers within a depth of 60
inches. They are mostly well drained and moderately well drained and are
moderately permeable.

This group of map units includes most of the county's irrigated cropland. The city
of Pecos is in this group. The rest is used as range. Saragosa, Orla, and Holloman
soils are not suited to irrigation because of shallow rooting depth. Some of the
Hoban, Reakor, Reeves, and Verhalen soils are irrigated. Major crops are cotton,
alfalfa, barley, wheat, and grain sorghum. Small acreages of cantaloupes and onions
are also grown. Native range grasses are blue grama, black grama, alkali sacaton,
burrograss, and sideoats grama. Creosotebush, mesquite, and fourwing saltbush
have encroached on some areas.

These soils have medium to low potential for urban uses. Moderate to high
shrink-swell potential, depth to gypsiferous soil material, and corrosivity to uncoated
steel are the major limitations. Dusty soil surfaces are the major limitation for
recreational uses.

4. Verhalen-Reakor

Deep, nearly level and gently sloping, moderately well drained and well drained,
clayey and loamy soils; on outwash plains

This map unit consists of soils that have 0 to 3 percent slopes. It makes up about
17 percent of the county. It is about 54 percent Verhalen soils, 15 percent Reakor
soils, and 31 percent other soils.

The nearly level Verhalen soils are on outwash plains. Slopes are 0 to 1 percent.
Typically, Verhalen soils have a surface layer of grayish brown, calcareous clay
about 10 inches thick. The next layer, to a depth of 43 inches, is brown, calcareous
clay. The underlying layer, to a depth of 60 inches, is pink, calcareous clay that has
common soft masses and concretions of calcium carbonate.

The nearly level to gently sloping Reakor soils are on outwash plains. Slopes are
0 to 3 percent. Typically, Reakor soils have a surface layer of light brown, calcareous
loam about 8 inches thick. The next layer, to a depth of 24 inches, is light brown,
calcareous clay loam that has a few threads of calcium carbonate. The next layer, to
a depth of 36 inches, is pink clay loam that has common concretions, soft masses,
and threads of calcium carbonate. The underlying layer, to a depth of 60 inches, is
pink, calcareous clay loam.

Other soils in this map unit are the deep, gravelly Canutio soils and the shallow,
gravelly Delnorte and Upton soils. These nearly level to gently sloping soils are on
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uplands. Four deep, nearly level soils are also in this map unit. The clayey Dalby and
Phantom soils are on uplands. The loamy Hodgins soils are on uplands and along
narrow drainageways. The loamy Toyah soils are on flood plains and terraces of
intermittent streams.

The soils in this map unit are used as irrigated cropland and rangeland. They
have medium potential for irrigated crops. Management and the salinity of the
irrigation water affect the yield. Cotton, alfalfa, barley, and grain sorghum are the
main crops.

The potential for rangeland is high. Very low rainfall is a limiting factor, but most
areas of Verhalen soils receive runoff from adjacent soils at higher elevations.

The soils in this map unit have low potential for most urban and recreational uses.
They are corrosive to uncoated steel and have moderate to high shrink-swell
potential. Some of the soils have very slow permeability and a clay surface texture.
The soils of this unit are subject to possible flooding during years of heavy rainfall.
The potential for recreational uses is low because of the dusty soil surface.

5. Hoban-Reeves-Reakor

Deep and moderately deep, nearly level and gently sloping, well drained, loamy
soils, on uplands.

This map unit consists of soils that have 0 to 3 percent slopes. It makes up about
9 percent of the county. It is about 50 percent Hoban soils, 33 percent Reeves soils,
6 percent Reakor soils, and 11 percent other soils.

The nearly level Hoban soils are on uplands. Slopes are 0 to 2 percent. Typically,
Hoban soils have a surface layer about 18 inches thick of silty clay loam that is light
brown in the upper part and brown in the lower part. From a depth of 18 to 60 inches
is pink silty clay loam that has 40 to 50 percent calcium carbonate and gypsum in the
lower part. These soils are calcareous and moderately alkaline throughout.

The nearly level Reeves soils are on uplands. Slopes are 0 to 2 percent.
Typically, Reeves soils have a surface layer of pale brown clay loam about 11 inches
thick. The next layer, to a depth of 33 inches, is light yellowish brown clay loam. The
underlying layer, to a depth of 60 inches, is very pale brown silty clay loam that has
about 50 percent by volume gypsum and calcium carbonate concretions and masses.
These soils are calcareous and moderately alkaline throughout.

The nearly level to gently sloping Reakor soils are on uplands. Slopes are 0to 3
percent. Typically, Reakor soils have a surface layer of light brown, calcareous loam
about 8 inches thick. The next layer, to a depth of 24 inches, is light brown,
calcareous clay loam that has a few threads of calcium carbonate. The layer below,
to a depth of 36 inches, is pink clay loam with common concretions, soft masses, and
threads of calcium carbonate. The underlying layer, to a depth to 60 inches, is pink,
calcareous clay loam. These soils are moderately alkaline throughout.

Several other soils are in this map unit. The clayey Dalby soils and loamy
Hodgins soils are deep, nearly level soils in the lower areas. The shallow, very
gravelly Delnorte soils; deep, very gravelly Nickel soils; and shallow, gravelly Upton
soils are gently sloping soils on outwash ridges. The shallow, loamy Holloman soils;
deep, loamy Monahans soils; and shallow, saline Orla soils are nearly level to gently
sloping soils on areas near salt lakes or gypsum outcrops.

The soils of this map unit are used as irrigated crop-land and rangeland.

The potential for growing irrigated crops is high but is limited by the salinity of the
irrigation water and the degree of management. Cotton, alfalfa, barley, wheat, and
grain sorghum are the main crops. The potential for rangeland is medium because of
very low rainfall.

The potential for most urban uses is medium because of corrosivity to uncoated
steel and the shrink-swell potential. Some areas are subject to possible flooding
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during periods of abnormally heavy rainfall. The potential for recreational uses is
medium because of the dusty soil surface.

6. Holloman-Reeves

Very shallow to moderately deep, nearly level to gently undulating, well drained,
loamy soils; on uplands

This map unit consists of soils that have 0 to 5 per-cent slopes. It makes up about
9 percent of the county. It is about 65 percent Holloman soils, 15 percent Reeves
soils, and 20 percent other soils.

Holloman soils are on uplands. Slopes range from 0 to 5 percent. Typically,
Holloman soils have a surface layer of brown calcareous loam about 6 inches thick.
The substratum is pink, calcareous, gypsiferous earth.

The nearly level to gently sloping Reeves soils are on uplands. Slopes are 0 to 2
percent. Typically, Reeves soils have a surface layer of pale brown clay loam about
11 inches thick. The next layer, to a depth of 33 inches, is light yellowish brown clay
loam. The underlying layer, to a depth of 60 inches, is very pale brown silty clay loam
that has about 50 percent by volume gypsum and calcium carbonate concretions and
masses. These soils are calcareous and moderately alkaline throughout.

Several other soils are in this map unit. The shallow Delnorte and Lazier soils and
the deep Nickel soils are very gravelly, undulating to rolling soils on hills. The deep,
loamy, nearly level to gently sloping Hoban and Reakor soils are on uplands. The
deep, loamy Hodgins soils are in narrow drainageways. The shallow, loamy Orla soils
are on uplands near small salt lakes.

The soils of this map unit generally have low potential for irrigated cropland.
However, if suitable irrigation water is available, some of the soils have medium
potential.

The soils of this map unit are used as rangeland. The potential for rangeland is
medium. Very low rainfall and shallow rooting depth in some soils limit forage
production.

The soils of this map unit have low potential for most urban uses because of
depth to gypsum, seepage, and corrosivity to uncoated steel and concrete. The
potential for recreational use is medium because of the dusty soil surface.

7. Orla-Saragosa

Shallow, nearly level and gently sloping, well drained and poorly drained, saline,
loamy soils; on uplands

This map unit consists of soils that have 0 to 3 per-cent slopes. It makes up about
5 percent of the county. It is about 61 percent Orla soils, 9 percent Saragosa soils,
and 30 percent other soils.

The nearly level and gently sloping Orla soils have slopes of 0 to 3 percent.
Typically, Orla soils have a surface layer of saline, moderately alkaline, pale brown
clay loam about 5 inches thick. The substratum is very pale brown gypsiferous earth
that extends to a depth of more than 60 inches.

The nearly level Saragosa soils are in depressional areas. Slopes range from 0 to
1 percent. Typically, Saragosa soils have an extremely saline, calcareous, brown clay
loam surface layer about 4 inches thick. This layer rests abruptly on extremely saline,
white, calcareous gypsiferous material that is soft in the upper part and weakly
cemented in the lower part. This underlying layer ex-tends to a depth of more than 60
inches.

Other soils in this map unit are the deep, loamy, nearly level Balmorhea soils in
depressional areas; the loamy, nearly level, deep Hoban soils and moderately deep
Reeves soils on uplands; and the shallow, loamy, nearly level to gently sloping
Holloman soils on uplands.
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The soils of this map unit are used as rangeland, irrigated cropland, and urban
land. The city of Pecos is in an area of this map unit.

These soils have low potential for irrigated cropland because of the presence of
excess salt, shallow rooting depth, and the possibility of flooding. The main crops are
cotton, alfalfa, and barley. in some of the soils, a seasonal, very strongly saline high
water table occurs at a depth of 2 to 4 feet sometime during the fall, winter, or spring.
The potential for rangeland is low because of soil salinity and very low rainfall.

These soils have medium potential for most urban uses. Moderate shrink-swell
potential, seepage, and corrosivity to uncoated steel and concrete are limiting
features. Some areas may flood during abnormally heavy rainfall. The potential for
recreational uses is low because of the dusty soil surface.

Well drained to somewhat poorly drained soils of the flood plains

These nearly level soils are on flood plains. They make up about 5 percent of the
county. The major soils are Toyah, Bigetty, Balmorhea, Pecos, Arno, and Patrole
soils. These soils have a loamy to clayey profile. Arno and Pecos soils are clayey and
have deep cracks which water enters rapidly when the soil is dry. When the soil is
wet, the cracks are sealed and water enters very slowly. The Balmorhea, Bigetty,
Patrole, and Toyah soils are deep and loamy. The soils in these map units are well
drained to somewhat poorly drained. Some of the soils are saline.

The soils of this map unit are used as rangeland and irrigated cropland. The soils
along the Pecos River are moderately saline to extremely saline. The soils along
Toyah Creek are slightly saline to moderately saline. A few areas near Toyah Lake
are extremely saline. Cotton, alfalfa, barley, wheat, and grain sorghum are the major
crops. Native range grasses are alkali sacaton, twoflower trichloris, vine-mesquite,
cane bluestem, and sideoats grama. Fourwing saltbush, mesquite, and tamarisk (salt
cedar) are the major woody plants.

The major limitation for urban uses is the possibility of flooding. Most areas are
protected from frequent and occasional flooding, but will flood during abnormally
heavy rains. These soils are highly corrosive to uncoated steel. The clayey soils have
a high shrink-swell potential. The possibility of flooding and the dusty soil surface are
limitations for recreational uses.

8. Arno-Pecos-Patrole

Deep, nearly level, moderately well drained, saline, loamy and clayey soils; on
flood plains

This map unit consists of soils that have 0 to 1 percent slopes. It makes up about
3 percent of the county. It is about 26 percent Arno soils, 23 percent Pecos soils, 21
percent Patrole soils, and 30 percent other soils.

Typically, Arno soils have a surface layer of saline, light brown silty clay about 11
inches thick. The next layer, to a depth of 41 inches, is saline, reddish brown clay.
The underlying layer, to a depth of 60 inches, is saline, light gray silty clay loam.

Typically, Pecos soils have a surface layer of saline, grayish brown silty clay
about 18 inches thick. The underlying layer, to a depth of 60 inches, is saline clay
that is light gray in the upper part and light brownish gray in the lower part.

Typically, Patrole soils have a surface layer of saline, grayish brown silt loam
about 7 inches thick. The next layer, to a depth of 32 inches, is saline, light brown silt
loam that grades to very fine sandy loam in the lower part. This layer rests abruptly
on moderately saline to strongly saline, reddish gray clay that extends to a depth of
about 45 inches. The underlying layer, to a depth of 60 inches, is saline, pink loam.

Other soils in this unit are the deep, saline, loamy Gila and Toyah soils.
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The soils of this map unit are used as rangeland and irrigated cropland,
pastureland, and hayland.

The potential for growing cultivated crops is low because of the presence of
excess salts and the lack of a dependable supply of good quality irrigation water.
Very slow permeability is also a limiting feature for Arno and Pecos soils. Alfalfa,
cotton, barley, and bermudagrass are the main irrigated crops. Annual rainfall is too
low for nonirrigated cropland.

The potential for growing native range plants is medium because of soil salinity
and low rainfall. The construction of several dams on the river above the area has
reduced the frequency of flooding. These soils are now rarely flooded, and the yield
of native range plants is lower.

The potential for most urban uses is low because of the possibility of flooding.
Other limiting features are corrosivity to uncoated steel and piping. Arno and Pecos
soils have high shrink-swell potential. The potential for recreational uses is low
because of the possibility of flooding and the dusty soil surface.

9. Toyah-Bigetty-Balmorhea

Deep, nearly level, well drained and somewhat poorly drained, loamy soils; on
flood plains

This map unit consists of soils that have 0 to 1 percent slopes. It makes up about
2 percent of the county. It is about 39 percent Toyah soils, 22 percent Bigetty soils,
22 percent Balmorhea soils, and 17 percent other soils.

The nearly level Toyah soils are on flood plains. Slopes are 0 to 1 percent.
Typically, Toyah soils have a surface layer of dark grayish brown clay loam about 16
inches thick. The subsoil, to a depth of more than 60 inches, is light gray sandy clay
loam with a few strata of clay loam. These soils are calcareous and moderately
alkaline throughout. Areas of Toyah soils near salt lakes are saline.

The nearly level Bigetty soils are on flood plains. Slopes are 0 to 1 percent.
Typically, Bigetty soils have a surface layer of neutral or mildly alkaline, brown loam
about 15 inches thick. The next layer, to a depth of 35 inches, is moderately alkaline,
grayish brown clay loam. These soils are typically calcareous throughout except in
the upper few inches.

The nearly level Balmorhea soils are on flood plains and in depressional areas
that were formerly spring-fed marshes. Slopes are 0 to 1 percent. Typically,
Balmorhea soils have a surface layer of very dark gray silty clay loam about 18
inches thick. The next layer, to a depth of 28 inches, is dark gray silty clay loam.
From 28 to 34 inches is a layer of very dark gray silty clay. The next layer, to a depth
of 54 inches, is clay loam that is gray in the upper part and light brownish gray in the
lower part. The underlying layer, to a depth of 60 inches, is pale brown clay loam.
These soils are moderately alkaline and calcareous throughout.

Other soils in the map unit are the shallow, gypsiferous Holloman and Orla soils
on small oval and rectangular "islands" on flood plains and terraces near the salt
lakes; the deep, gravelly, nearly level Rockhouse soils on flood plains nearest the
hills and mountains; and the deep, clayey, nearly level Verhalen soils that are mainly
on outwash plains, and sometimes in flood plains.

The soils of this map unit are used as rangeland and irrigated cropland,
pastureland, and hayland. Most of the town of Balmorhea is in this map unit.

The potential for growing irrigated crops is high except where the soils are subject
to frequent flooding or are strongly saline. Cotton, alfalfa, barley, and grain sorghum
are the main irrigated crops. Annual rainfall is too low for nonirrigated cropland.

The potential for growing native range plants is high. Low rainfall is the most
limiting factor; however, these soils receive runoff water from adjacent higher soils
and produce more forage than the soils of most other map units.
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The potential for urban uses is low because of possible flooding and the shrink-
swell potential. The potential for recreational uses is medium because of the dusty
soil surface and possible flooding.

Broad land use considerations

The soils in the survey area vary widely in their potential for major land uses.
shows the extent of the map units shown on the general soil map. It lists the
potential of each, in relation to that of the other map units, for major land uses and
shows soil properties that limit use. Soil potential ratings are based on the practices
commonly used in the survey area to overcome soil limitations. These ratings reflect
the ease of overcoming the limitations. They also reflect the problems that will persist
even if such practices are used.

Each map unit is rated for irrigated farm crops, irrigated specialty crops, range,
urban uses, and recreation areas. Irrigated farm crops are those grown extensively in
the survey area; these are cotton, grain sorghum, wheat, barley, and alfalfa. Irrigated
specialty crops are vegetables, fruits, pecans, and nursery crops, which are grown on
limited acreage and generally require intensive management . Range refers to
land in native range plants. Urban uses are farmsteads and residential, commercial,
and industrial developments. Recreation areas are paths and trails, picnic areas,
camp areas, and playgrounds.

Figure 1.—A specialty crop of irrigated cantaloupes on Reeves clay loam, 0 to 1 percent slopes.

In general, the kind of soil, low rainfall, quantity and quality of irrigation water, soil
salinity, and the high cost of producing irrigated crops are the important factors that
influence land use in Reeves County.

Presently, about 89 percent of the county is used as rangeland and about 11
percent is used as irrigated cropland and pastureland. Less than 1 percent is
developed land. About 19 percent of the county has high potential for range, 32
percent has medium potential, and 49 percent has low potential. About 21 percent of
the county has high potential for irrigated farm crops, 27 percent has medium
potential, and 52 percent has low potential. About 37 percent of the range is suitable
for irrigated cropland if water is available.

As the cost of producing irrigated crops has increased, there has been a
decrease in the number of acres used for irrigated cropland and an increase in the
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number of acres of idle irrigated cropland. There has been a slight increase in the
number of acres used for urban development and recreation.

In general, the soils of the Verhalen-Reakor, Hoban-Reeves-Reakor, and Toyah-
Bigetty-Balmorhea map units have medium to high potential for irrigated farm crops.
Most of the areas of irrigated cropland are in these map units. The soils in these map
units are deep, loamy or clayey soils that are well suited to irrigated cropland. The
major problem is the salinity of the irrigation water, which has an electrical
conductivity ranging from 2 to 6 millimhos per centimeter, with some as high as 8
millimhos per centimeter. These soils require good quality irrigation water and
practices such as leaching, timely application, and proper lengths of irrigation runs. In
addition, they require such soil management practices as leaving residue on the
surface when crops are not being grown, timely and limited tillage, rotation of crops,
and fertilization.

The soils of the Hoban-Reeves-Reakor, Holloman-Reeves, and Arno-Pecos-
Patrole map units have medium potential for range because of low rainfall.

In most map units, shrink-swell potential, depth to rock, and possible flooding are
major limitations for urban uses. None of the soils in these map units has high
potential for recreational uses.

The potential of soils of the map units not mentioned is low for most uses. Slope,
soil salinity, depth to rock or cemented caliche, small stones, and corrosivity are the
most limiting features.

The general soil information in this section and the more detailed information in
the following sections can be used as a guide in planning orderly growth and
development of the county. This information is especially helpful in determining which
lands to allocate to each use.

Soil maps for detailed planning

The map units on the detailed soil maps at the back of this survey represent the
soils in the survey area. The map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and potential of a soil for specific uses.
They also can be used to plan the management needed for those uses. More
information on each map unit, or soil, is given under "Use and management of the
soils."

Each map unit on the detailed soil maps represents an area on the landscape
and consists of one or more soils for which the unit is named.

A symbol identifying the soil precedes the map unit name in the soil descriptions.
Each description includes general facts about the soil, a brief description of the soil
profile, and a listing of the principal hazards and limitations to be considered in
planning management.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer or of the underlying material, 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 or of the underlying
material. They also can differ in slope, stoniness, salinity, wetness, 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, Toyah loam is one of several phases in the
Toyah series.

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

A soil complex consists of two or more soils in such an intricate pattern or in such
small areas that they cannot be shown separately on the soil maps. The pattern and
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proportion of the soils are somewhat similar in all areas. Canutio-Delnorte complex, 1
to 3 percent slopes, is an example.

A soil association is made up of two or more geographically associated soils that
are shown as one unit on the maps. Because of present or anticipated soil uses in
the survey area, it was not considered practical or necessary to map the soils
separately. The pattern and relative proportion of the soils are somewhat similar.
Gila-Patrole association is an example.

An undifferentiated group is made up of two or more soils that could be mapped
individually but are mapped as one unit because similar interpretations can be made
for use and management. The pattern and proportion of the soils in a mapped area
are not uniform. An area can be made up of only one of the major soils, or it can be
made up of all of them. Hodgins soils, frequently flooded, is an undifferentiated group
in this survey area. It is made up of Hodgins soils with variable textures of the surface
layer.

Most map units include small scattered areas of soils other than those for which
the map unit is named. Some of these included soils have properties that differ
substantially from those of the major soil or soils. Such differences could significantly
affect use and management of the soils in the map unit. The included soils are
identified in each map unit description. Some small areas of strongly contrasting soils
are identified by a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
Miscellaneous areas are shown on the soil maps. Some that are too small to be
shown are identified by a special symbol on the soil maps.

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.

1—Arno clay, saline. This deep, nearly level soil is on flood plains. Slopes are
less than 1 percent. Soil areas are irregular to rectangular in shape and range from 6
to 200 acres.

Typically, the surface layer is moderately saline, light brown clay about 16 inches
thick. The underlying layer to a depth of more than 60 inches is moderately saline,
pinkish gray clay. This soil is calcareous and moderately alkaline throughout.

This soil is moderately well drained. It is rarely flooded. Runoff is slow to ponded.
Permeability is very slow. Available water capacity is low. The hazard of water
erosion is slight and the hazard of soil blowing is moderate. Leaching of salts is very
difficult. Because of the slow internal drainage, this soil generally is not suitable for
cultivation. A few areas are being cultivated where irrigation water is available so that
the soil can be leached.

Included with this soil in mapping are small areas of Pecos clay and Patrole silt
loam. Also included are areas of a soil similar to Arno soils that has a clay loam
subsoil. The included soils make up less than 10 percent of each mapped area.

This Arno soil has medium potential for growing native range plants. Very low
rainfall and soil salinity are limiting features. Salt tolerant plants such as alkali
sacaton, fourwing saltbush, big sacaton, and twoflower trichloris are the major
vegetation of this soil. The potential for wildlife habitat is low.

This soil has low potential for urban and recreational uses because of rare
flooding, high shrink-swell potential, and corrosivity to uncoated steel.

This Arno soil is in capability subclass IVs, irrigated, and Vlis, nonirrigated, and in
the Salty Bottomland range site.
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2—Arno-Pecos-Patrole association. The soils in this association are deep,
nearly level soils on flood plains. Slopes are less than 1 percent. Soil areas are
irregular in shape and range from 150 to several thousand acres.

Arno soils make up 20 to 60 percent of each mapped area, with an average of
about 40 percent. Pecos soils make up 20 to 45 percent, Patrole soils make up 20 to
30 percent, and other soils make up less than 25 per-cent of each mapped area. All
of these soils are on similar positions in the landscape. These soils are so similar in
use and management that mapping them separately is not justified.

Typically, Arno soils in this association have a surface layer of saline, light brown
silty clay about 11 inches thick. The underlying layer to a depth of 60 inches is saline,
reddish brown clay in the upper part and saline, light gray silty clay loam in the lower
part.

Typically, Pecos soils have a brown, saline surface layer about 28 inches thick
that is silty clay in the upper 8 inches and clay in the lower part. The underlying layer
to a depth of 60 inches is saline clay that has reddish brown mottles and is pinkish
gray in the upper 5 inches and reddish brown in the lower 27 inches.

Typically, Patrole soils have a surface layer of saline, grayish brown silt loam
about 7 inches thick. From 7 to 32 inches is saline, light brown silt loam that grades
to very fine sandy loam in the lower part. This layer rests abruptly on very hard,
saline, reddish gray clay that extends to a depth of about 45 inches. The underlying
layer to a depth of 60 inches is saline, pink loam.

Arno, Pecos, and Patrole soils are calcareous and moderately alkaline
throughout.

The soils in this association are moderately well drained. They are rarely flooded.
Surface runoff is slow. Permeability is moderately slow to very slow. Available water
capacity is low to moderate depending on the soil salinity. The hazard of water
erosion is slight and the hazard of soil blowing is moderate.

Other soils of this association are small areas of Toyah and Gila soils.

This association is used as rangeland. The potential for growing range plants is
medium because of very low rainfall, very slow permeability, and soil salinity. Native
vegetation includes alkali sacaton, fourwing saltbush, pickleweed, and mesquite. The
potential for wildlife habitat is low.

The potential for urban and recreational uses is low because of corrosivity to
uncoated steel, rare flooding, high shrink-swell potential, and clayey soil texture.

This association is in capability subclass Vlls, nonirrigated, and in the Salty
Bottomland range site.

3—Balmorhea silty clay loam. This deep, nearly level soil is on flood plains that
were formerly spring-fed marshes. Slopes are 0 to 1 percent. The surface is plane to
concave. Soil areas are somewhat rectangular and range from 15 to 1,000 acres.

Typically, the surface layer is very dark gray silty clay loam about 18 inches thick.
The next layer, to a depth of 28 inches, is dark gray silty clay loam. Between a depth
of 28 to 34 inches is a layer of very dark gray silty clay. The underlying layer, to a
depth of 54 inches, is clay loam that is gray in the upper part and light brownish gray
in the lower part. Below that to a depth of 60 inches is pale brown clay loam. This soil
is moderately alkaline and calcareous throughout.

This Balmorhea soil is somewhat poorly drained. It is rarely flooded. Runoff is
slow. Permeability is moderately slow and available water capacity is high. This soil
has moderate amounts of organic matter. The rooting zone is deep. The hazard of
water erosion is slight and the hazard of soil blowing is moderate.

Included with this soil in mapping are small areas of Verhalen and Toyah soils
and some soils similar to Balmorhea soils that have a lighter colored surface layer.
These soils make up less than 15 percent of each mapped area.
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This Balmorhea soil is used as irrigated cropland, pastureland, and hayland. The
major crops are cotton, barley, and alfalfa. The town of Balmorhea is in this map unit.

This soil has high potential for growing irrigated cotton, alfalfa, barley, and
perennial pasture grasses. It is not suited to nonirrigated farming because of tilth and
soil salinity. A well designed irrigation system and proper application of irrigation
water are needed. Both surface and sprinkler irrigation systems can be used.
However, if irrigation water has an electrical conductivity of more than 4 millimhos per
centimeter, sprinkler irrigation can result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Residue also helps maintain soil productivity and reduces
the amount of salt coming to the surface through evaporation of water from the
surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section, "Use and management
of the soils" for more information on these and other management concerns.

Where it is used as native rangeland, this soil has potential to grow alkali sacaton,
fourwing saltbush, two-flower trichloris, and other salt tolerant plants. However,
because rainfall is low and the natural flow of runoff water onto the soil has been
intercepted by road and irrigation ditches, a method of distributing water over the site
is needed. Soil salinity generally increases after irrigation ceases. The potential for
wildlife habitat is medium.

The potential for urban and recreational uses is low, because the soil is subject to
rare flooding.

This Balmorhea soil is in capability subclass llls, irrigated, and Vls, nonirrigated,
and in the Draw range site.

4-Balmorhea association, saline. The soils in this association are deep, nearly
level soils on flood plains that were formerly spring-fed marshes. Slopes range from 0
to 2 percent, but are mostly less than 1 percent. The surface is plane to concave.
Most soil areas are rectangular and range from 50 to 2,000 acres.

Balmorhea soils make up 60 to 75 percent of each mapped area and other soils
make up 25 to 40 percent. These soils are so similar in use and management that
mapping them separately is not justified.

Balmorhea soils have a surface layer of clay, silty clay, silty clay loam, or clay
loam. Typically, they have a surface layer of moderately saline, dark grayish brown
silty clay loam about 25 inches thick. The next layer, to a depth of 53 inches, is
strongly saline, dark gray silty clay loam. The underlying layer to a depth of 60 inches
is strongly saline, gray clay loam. These soils are calcareous and moderately alkaline
throughout.

These soils are somewhat poorly drained. They are rarely flooded. Runoff is slow.
Permeability is moderately slow, and available water capacity ranges from low to high
depending on the degree of soil salinity. The rooting zone is deep. The hazard of
water erosion is slight and the hazard of soil blowing is moderate.

Other soils of this association are areas of Orla, Verhalen, Reeves, Holloman,
and Hoban soils. These soils are on slightly higher positions in the landscape than
the Balmorhea soils.

The soils of this association are used as rangeland. They are not suited to
nonirrigated cropland, pasture-land, or hayland because of soil salinity and very low
rainfall.

The potential for growing irrigated crops is low. Some areas may be suitable, but
these areas should be investigated as to their high water table, salinity, and drainage.

The potential for growing native range plants is medium. Very low rainfall and rare
flooding are limiting factors, but yields of highly salt tolerant plants are good during
favorable years. The potential for wildlife habitat is low.
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The potential for urban and recreational uses is low because of rare flooding.
These soils are in capability subclass VIs, nonirrigated, and IVs, irrigated, and in
the Salty Bottomland range site.

5—Bigetty association. The soils in this association are deep, nearly level soils
on flood plains of draws. Slopes are less than 1 percent. Most areas have a plane
surface. A few areas have a concave surface. Soil areas are generally oblong to long
and narrow and range from 70 to 1,500 acres.

Bigetty soils make up 75 to 90 percent of each mapped area, and other soils
make up 10 to 25 percent. These soils are so similar in use and management that
mapping them separately is not justified.

Bigetty soils have a surface layer of loam, silty clay loam, or clay loam. Typically,
they have a surface layer of neutral, brown clay loam about 28 inches thick. The
underlying layer to a depth of 60 inches is brown, moderately alkaline, calcareous silt
loam.

These soils are well drained. They are rarely flooded. Runoff is slow to medium.
Permeability is moderately slow. Available water capacity is high. The hazard of
water erosion is slight and the hazard of soil blowing is moderate.

Other soils of this association are areas of Toyah and Rockhouse soils and a soil
similar to Bigetty soils that has subsurface horizons of fine sandy loam. Areas of
riverwash in stream channels are also included.

The soils of this association are used as rangeland. Where protected from
flooding, Bigetty soils are suited to irrigated cropland if good quality water is
available. These soils are not suited to nonirrigated farming because of very low
rainfall. The potential for growing native range plants is high because runoff is
received from higher adjacent areas. Native vegetation is sideoats grama, cane
bluestem, and vine-mesquite. The potential for rangeland wildlife habitat is medium.

The soils in this association have low potential for most urban and recreational
uses because of rare flooding.

These soils are in capability subclass Vlic, nonirrigated, and in the Draw range
site.

6—Bigetty-Rockhouse association. The soils in this association are deep,
nearly level soils on flood plains of draws. Slopes are less than 1 percent. Soil areas
are mainly oblong to long and narrow and range from 500 to 1,500 acres.

Bigetty soils make up about 70 percent of each mapped area, Rockhouse soils
make up about 20 percent, and other soils make up less than 10 percent. Bigetty
soils are long, narrow, irregularly-shaped areas in the middle and on outer edges of
flood plains. The surface is mainly plane, with a few concave areas. Rock-house soils
are in channels of draws and in scattered old channel beds on flood plains. The
surface of the Rock-house soils is mainly plane, with a few concave areas.

These soils are so similar in use and management that mapping them separately
is not justified.

Typically, Bigetty soils have a surface layer of neutral or mildly alkaline, brown
loam about 15 inches thick. The next layer, to a depth of 35 inches, is moderately
alkaline, grayish brown clay loam. The underlying layer to a depth of 60 inches is
moderately alkaline brown clay loam. These soils are typically calcareous except in
the upper few inches.

Bigetty soils are well drained. They are rarely flooded. Runoff is medium to slow
and permeability is moderately slow. Available water capacity is high. The hazard of
water erosion is slight and the hazard of soil blowing is moderate.

Typically, Rockhouse soils have a surface layer of neutral loam about 15 inches
thick that is brown in the upper pail and grayish brown in the lower part. The next
layer to a depth of 60 inches is neutral, brown, very cobbly loamy sand.
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Rockhouse soils are well drained. They are flooded 2 years out of 3. Runoff is
slow and permeability is rapid. Available water capacity is low. The hazard of water
erosion and soil blowing is slight.

Other soils of this association are areas of soils similar to Bigetty soils except that
they have a fine sandy loam subsurface horizon. Areas of riverwash in the stream
channels are also included.

Areas of this association are used as rangeland. Protected from flooding, Bigetty
soils are suited to irrigated cropland if good quality water is available. Rockhouse
soils are not suited to irrigated cropland because of low available water capacity and
cobbles, stones, and gravel. The soils of this association are not suited to
nonirrigated farming because of very low rainfall. The potential for growing native
range plants is high because runoff water is received from higher adjacent areas.
Native vegetation is sideoats grama, cane bluestem, and vine-mesquite. The
potential for rangeland wildlife habitat is medium.

The soils of this association have low potential for most urban and recreational
uses because of rare or frequent flooding.

The capability subclass is Vlic, nonirrigated for Bigetty soils, and Vls, nonirrigated
for Rockhouse soils. Both soils are in the Draw range site.

7—Boracho-Espy association, undulating. The soils in this association are
shallow, very gravelly and gravelly, loamy soils on fans and ridges of valleys and
outwash plains. Slopes range from 1 to 8 percent. Soil areas are oblong to irregular
in shape and range from 16 to 1,300 acres.

Boracho soils make up 40 to 70 percent of each mapped area, and Espy soils
make up 30 to 40 percent. Other soils make up less than 30 percent of each mapped
area.

Boracho soils generally are long, narrow, or irregular oblong areas on the lower
part of fans and ridges. The surface of Boracho soils is mainly concave, with some
areas of convex or plane surface. Espy soils typically are long, narrow, or irregular
oblong areas on the upper part of fans and ridges. The surface of Espy soils is mainly
convex, with some areas of plane or concave surfaces. These soils are so similar in
use and management that mapping them separately is not justified.

Typically Boracho soils have a surface layer of moderately alkaline, calcareous,
brown very gravelly loam about 12 inches thick. The next layer, to a depth of 20
inches, is very pale brown caliche that is indurated in the upper part and weakly
cemented in the lower part. The underlying layer to a depth of 60 inches is very pale
brown very gravelly loam.

Typically, Espy soils have a surface layer of moderately alkaline, calcareous,
grayish brown gravelly loam about 7 inches thick. The next layer, to a depth of 17
inches, is moderately alkaline, calcareous, pale brown gravelly loam. From 17 to 24
inches is pinkish white indurated to strongly cemented caliche. The underlying layer
to a depth of 60 inches is very pale brown very gravelly loam.

These soils are well drained. Runoff is medium and permeability is moderate.
Available water capacity is very low. The hazard of water erosion is moderate and the
hazard of soil blowing is slight.

Other soils of this association are small areas of Hodgins, Reakor, Ector, Upton,
Sanderson, and Rockhouse soils. Hodgins and Reakor soils are in narrow valleys.
Ector and Upton soils are irregular oblong areas on the lower part of ridges.
Sanderson and Rockhouse soils are in long, narrow valleys.

The soils in this association are not suitable for cultivation because of shallow
rooting depth, susceptibility to water erosion, slope, and very low available water
capacity. These soils are used as rangeland. The potential for growing native range
plants is medium. Low rainfall, very low available water capacity, and shallow rooting
depth limit forage production. The potential for wildlife habitat is low.
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The soils in this association have medium potential for most urban uses. Depth to
indurated caliche and corrosivity to uncoated steel are limiting features. The potential
for recreational uses is medium because of a gravelly or dusty soil surface.

These soils are in capability subclass Vls, nonirrigated, and in the Shallow range
site.

8—Brewster association, hilly. The soils in this association are very shallow
and shallow soils on uplands. Slopes range from 10 to 30 percent, but the average is
about 15 percent. Soil areas are oval to irregular in shape and range from 10 to
several thousand acres.

Each mapped area is 60 to 80 percent Brewster soils, 5 to 15 percent Rock
outcrop, 5 to 15 percent Limpia soils, and up to 30 percent other soils. These soils
are so similar in use and management that mapping them separately is not justified.

The gravelly or very gravelly Brewster soils have a surface layer of loam or clay
loam. Typically, they have a surface layer of mildly alkaline, calcareous, dark grayish
brown very gravelly loam about 6 inches thick. As much as 20 percent of the surface
is covered with stones. The substratum is fractured igneous bedrock.

Brewster soils are well drained. Runoff is rapid and permeability is moderate.
Available water capacity is very low. The hazard of water erosion is high and the
hazard of soil blowing is slight.

Other soils of this association are areas of soils similar to Brewster soils that are
deeper than 20 inches to bedrock; soils deeper than 40 inches to bedrock in narrow
draws; areas of less sloping Brewster soils; and areas of Rockhouse soils.

The soils in this association are not suitable for cultivation because of slope,
shallow rooting depth, coarse fragments, and susceptibility to water erosion. These
soils are used as rangeland. The potential for growing native range plants is medium.
Very low rainfall, rapid runoff, and very low available water capacity limit plant growth.
However, because of the stones and Rock out-crop, rainwater soaks deeper into
these soils and evaporation is less, allowing more forage production than on similar
soils without rocks. The potential for wildlife habitat is medium.

The soils in this association have low potential for urban and recreational uses
because of slope, depth to bedrock, and small and large stones.

These soils are in capability subclass Vlis, nonirrigated, and in the Igneous Hill
and Mountain range site.

9—Brewster-Rock outcrop association, steep. The components in this
association are on igneous hills and mountains. Slopes range from about 20 percent
to almost vertical along the escarpments of igneous Rock outcrop. The mapped
areas are irregular in shape and range from 300 to 1,000 acres.

Brewster soils make up 40 to 60 percent of each mapped area, Rock outcrop
makes up 20 to 50 percent, and other soils make up as much as 25 percent.
Brewster soils typically occur on the higher positions in the landscape. Rock outcrop
consists of areas of vertical scarps and bare rock exposed throughout the area.
These soils and Rock outcrop are so similar in use and management that mapping
them separately is not justified.

Typically, Brewster soils have a surface layer of neutral, brown stony loam about
10 inches thick. As much as 20 percent of the surface is covered with stones. The
surface layer rests abruptly on fractured igneous bed-rock.

Brewster soils are well drained. Runoff is rapid and permeability is moderate.
Available water capacity is very low. The hazard of water erosion is severe and the
hazard of soil blowing is slight.

Other soils of this association are areas of Limpia. Mitre, and Rockhouse soils
and a soil similar to Brewster soils that is deeper than 20 inches to bedrock.

The soils in this association are not suitable for cultivation because of slope, very
shallow to shallow rooting depth, coarse fragments, and susceptibility to water
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erosion. These soils are used as rangeland. The potential for growing native range
plants is medium. Very low rainfall, rapid runoff, and very low available water capacity
limit plant growth. However, because of the stones and Rock outcrop, rain water
soaks deeper into these soils and evaporation is less, allowing more forage
production than on similar soils without rocks. The potential for rangeland wildlife
habitat is medium.

These soils have low potential for urban and recreational uses because of slope,
depth to bedrock, Rock outcrop, and small and large stones.

Brewster soils are in capability subclass Vlls, nonirrigated, and in the Igneous Hill
and Mountain range site. Rock outcrop is not classified.

10—Canutio-Delnorte complex, 1 to 3 percent slopes. The soils in this
complex are deep, shallow, and very shallow, gently sloping soils on uplands. Their
surface is generally convex but is plane on the top of the small ridges. These soils
formed in gravelly alluvium that was deposited in or along old stream channels. Soil
areas are 1 to 6 feet higher than the surrounding area and are generally oval, oblong,
or long, narrow and irregular in shape and range from about 3 to 150 acres.

Canutio soils make up about 30 to 60 percent of each mapped area, Delnorte
soils make up 30 to 50 percent, and other soils make up 5 to 20 percent. Canutio and
Delnorte soils are on similar positions in the landscape. These soils are so intricately
mixed that mapping them separately at the scale used is not practical.

Typically, Canutio soils have a surface layer of moderately alkaline, calcareous,
light yellowish brown very gravelly sandy loam about 8 inches thick. The underlying
layer is moderately alkaline, calcareous, very pale brown very gravelly sandy loam.

Canutio soils are well drained. Runoff is rapid and permeability is moderately
rapid. Available water capacity is low. The hazards of water erosion and soil blowing
are slight.

Typically, Delnorte soils have a surface layer of moderately alkaline, calcareous,
pale brown gravelly loam about 5 inches thick. The next layer, to a depth of 12
inches, is very pale brown gravelly loam. From 12 to 32 inches is very pale brown,
strongly cemented caliche. The underlying layer to a depth of 80 inches is light gray
gravelly loam.

Delnorte soils are excessively drained. Runoff is rapid and permeability is
moderate. Available water capacity is very low. The hazard of water erosion is
moderate and the hazard of soil blowing is slight.

Included with these soils in mapping are areas of Limpia, Mitre, Reakor, and
Nickel soils. These soils are at the base or lower edges of ridges and in low basins
between ridges. Also included are areas of soils similar to Canutio soils that have a
gravelly subsoil.

The soils in this map unit are not suitable for cultivation because of gravel, soil
depth, and low available water capacity. These soils are used mainly as range-land,
but small areas are in irrigated fields. The potential for growing native range plants is
low. Low rainfall, rapid runoff, and low to very low available water capacity limit
forage production. The potential for wildlife habitat is low.

The soils in this complex have low potential for most urban uses because of
depth to cemented caliche, small stones, and seepage. The potential for recreational
uses is low because of the surface gravel.

These soils are in capability subclass Vlls, nonirrigated, and in the Gravelly range
site.

11—Dalby clay. This deep, nearly level soil is on terraces and valley fills. Slopes
are less than 1 percent. The surface is plane to concave with slight gilgai microrelief.
Soil areas are somewhat rectangular, oval, or irregular in shape and range from
about 4 to 1,900 acres.
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Typically, the surface layer is pinkish gray clay about 10 inches thick. The next
layer, to a depth of 26 inches, is brown clay. The underlying layer to a depth of 60
inches is light brown silty clay in the upper part and pink silty clay loam in the lower
part. This soil is moderately alkaline and calcareous throughout.

Dalby clay is well drained. It is rarely flooded. Runoff is very slow. Water enters
rapidly when the soil is dry, but permeability is very slow when the soil is wet.
Available water capacity is moderate. The hazard of water erosion is slight and the
hazard of soil blowing is moderate.

Included with this soil in mapping are small areas of Hoban, Hodgins, and Reakor
soils. These soils are generally on the higher positions in the landscape. The
included soils make up as much as 25 percent of each mapped area.

This soil is used as rangeland and irrigated cropland, hayland, and pastureland.
Cotton, barley, and alfalfa are the major crops. The soil is not suited to nonirrigated
farming because of very low rainfall. The potential for growing irrigated crops
depends on the quantity and quality of the water used.

Major concerns of management are tilth and soil salinity. A well designed
irrigation system and proper application of irrigation water are needed. Both surface
and sprinkler irrigation systems can be used, but where the irrigation water has an
electrical conductivity of more than 4 millimhos per centimeter, sprinkler irrigation
may result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program that is based on the salt tolerance of the crop grown
and salinity of the irrigation water is needed. Refer to the section "Use and
management of the soils" for more information on these and other management
concerns.

This Dalby soil has high potential for growing native plants. Low rainfall is a
limiting factor, but most areas receive runoff from higher adjacent areas.
Characteristic native range plants are tobosa, vine-mesquite, blue grama, and cane
bluestem. The potential for rangeland wildlife habitat is medium.

This soil has low potential for urban and recreational uses because of corrosivity
to uncoated steel, very high shrink-swell potential, very slow permeability, and a
clayey surface. This soil is subject to flooding during abnormally heavy rainfall.

This soil is in capability subclass lls, irrigated, and VIs, nonirrigated, and in the
Clay Flat range site.

12—Delnorte-Nickel association, rolling. The soils in this association are very
shallow, shallow, and deep soils on uplands. Slopes range from 5 to 12 percent. Soil
areas are oblong, oval, or irregular in shape and range from 16 acres to several
thousand acres.

Delnorte soils make up 50 to 70 percent of each mapped area and Nickel soils
make up 10 to 30 percent. A few areas are dominantly Nickel soils. Other soils make
up as much as 15 percent of each mapped area. Delnorte soils typically are on the
crest and upper parts of slopes of hills and ridges. Nickel soils typically are on lower
and middle parts of slopes of hills and ridges. These soils are so similar in use and
management that mapping them separately is not justified.

Typically, Delnorte soils have a surface layer of moderately alkaline, calcareous,
pale brown gravelly loam about 5 inches thick. The next layer, to a depth of 12
inches, is very pale brown very gravelly loam. From a depth of 12 to 32 inches is very
pale brown, strongly cemented caliche. The underlying layer to a depth of 80 inches
is light gray gravelly loam.
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Typically, Nickel soils have a surface layer of pale brown very gravelly sandy
loam about 10 inches thick. The underlying layer, to a depth of 70 inches, is pale
brown very gravelly loam that has about 70 percent caliche fragments in the upper
part and 40 percent caliche fragments and igneous gravel in the lower part.

The soils in this association are well drained. Runoff is medium or rapid.
Permeability is moderate or moderately slow. Available water capacity is very low.
The hazard of water erosion is moderate and the hazard of soil blowing is slight.

Other soils of this association are areas of Upton, Hodgins, Reakor, and Lozier
soils, and a soil similar to Nickel soils that has less than 35 percent gravel and
contains gypsum in the lower layers. The nearly level Upton soils generally are on the
top of hills. Lozier soils and limestone Rock outcrop are on the sides of hills. Reakor
and Hodgins soils are at the base of hills and in narrow drainageways. Some areas of
this association have slopes of 2 to 5 percent.

The soils in this association are not suited to irrigated cropland because of very
low available water capacity and high volume of gravel. These soils are used mainly
as rangeland, but the potential for growing native range plants is low. Low rainfall,
very low available water capacity, and lack of runoff from adjacent areas limit forage
production. The potential for wildlife habitat is low.

The soils in this association have medium to low potential for most urban uses
because of depth to caliche and corrosivity to uncoated steel. The potential for
recreational uses is low because of surface gravel.

Delnorte soils are in capability subclass VlIs, nonirrigated. Nickel soils are in
capability subclass Vlle, nonirrigated. Both soils are in the Gravelly range site.

13—Ector association, hilly. The soils in this association are shallow and very
shallow soils on limestone hills. Slopes range from 10 to 30 percent. Soil areas are
irregular in shape and range from about 200 to several thousand acres.

Ector soils make up about 60 to 70 percent of each mapped area, and other soils
make up 30 to 40 percent. Rock outcrop makes up about 5 percent of the map unit.
The Ector soils are on convex slopes of higher elevations. The other soils are
dominantly on concave slopes of narrow valleys. These soils are so similar in use
and management that mapping them separately is not justified.

The Ector soils have a surface layer, exclusive of coarse fragments, of silt loam,
loam, or clay loam. Typically, the surface layer is calcareous, very gravelly loam
about 9 inches thick and is grayish brown in the upper part and brown in the lower
part. This layer is about 50 percent limestone fragments. The underlying layer is
fractured limestone. As much as 20 percent of the surface is covered with stones.

These soils are well drained. Permeability is moderate. Runoff is rapid. Runoff is
considerable during heavy rains. Available water capacity is very low. If the soils are
not protected with a grass cover, the hazard of water erosion is moderate to severe.
The hazard of soil blowing is slight.

Other soils of this association are Reakor, Upton, Sanderson, and Hodgins soils
and areas of a soil similar to Ector soils that has limestone at a depth of 20 to 40
inches.

The soils in this association are not suited to cropland because of shallow root
depth, very low available water capacity, and large amounts of gravel, cobbles, and
stones. These soils are used as rangeland. The potential for growing native range
plants is medium. Low rainfall, shallow rooting depth, and very low available water
capacity limit forage production. The potential for rangeland wildlife habitat is
medium.

The soils in this association have low potential for most urban uses because of
slope and depth to bed-rock. The potential for recreational uses is low because of
slope and small and large stones.
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These soils are in capability subclass Vlis, nonirrigated, and in the Limestone Hill
and Mountain range site.

14—Gila fine sandy loam, saline. This deep, nearly level soil is on flood plains.
Slopes average about 0.5 percent. Soil areas are irregular in shape and range from
50 to several hundred acres.

Typically, this soil has a surface layer of light brownish gray fine sandy loam
about 11 inches thick. The underlying layer to a depth of 60 inches is pale brown fine
sandy loam with thin lenses of silt loam in the upper part and is brown silt loam in the
lower part. This soil is saline, moderately alkaline, and calcareous throughout.

This Gila soil is well drained. It is rarely flooded. Runoff is slow. Permeability is
moderate. Available water capacity is moderate because of soil salinity. The rooting
zone is deep and easily penetrated by plant roots. The hazard of water erosion is
slight and the hazard of soil blowing is moderate.

Included with this soil in mapping are small areas of Pecos, Arno, Toyah, and
Patrole soils. These included soils make up less than 20 percent of each mapped
area.

Most of the soil in this map unit is or has been used as irrigated cropland and
pastureland. Small areas are used as rangeland.

This soil has medium potential for growing irrigated cotton, alfalfa, barley, and
perennial pasture grasses. It is not suitable for nonirrigated farming. Major concerns
of management are tilth and soil salinity. A well designed irrigation system and proper
application of irrigation water are needed. Both surface and sprinkler irrigation
systems can be used. However, if irrigation water has an electrical conductivity of
more than 4 millimhos per centimeter, sprinkler irrigation may result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

This soil has medium potential for growing native range plants. Its potential is
limited because of low rainfall and rare overflow. Characteristic native range plants
are alkali sacaton, fourwing saltbush, vine-mesquite, and giant sacaton. The potential
for rangeland wildlife habitat is low.

This soil has low potential for most urban uses because of rare flooding and
corrosivity to uncoated steel. The potential for recreational uses is medium because
of the dusty soil surface.

This Gila soil is in capability subclass lls, irrigated, and Vlls, nonirrigated, and in
the Salty Bottomland range site.

15—Gila-Patrole assoclation. The soils in this association are deep, nearly level
soils on flood plains. Slopes are less than 1 percent. Soil areas are irregular to elongated in
shape and range from about 30 to 2,400 acres.

Gila soils make up 30 to 50 percent of each mapped area, and Patrols soils make up
20 to 50 percent [fig. 2). Other soils make up 5 to 20 percent of each mapped area. These
soils are so similar in use and management that mapping them separately is not justified.
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Figure 2..—An area of Gila-Patrole association in the Salty Bottomland range site. These soils are
on flood plains of the Pecos River.

Typically, Gila soils have a surface layer of pale brown fine sandy loam about 11
inches thick. The substratum, to a depth of 25 inches, is pale brown fine sandy loam
in the upper 10 inches and brown very fine sandy loam in the lower 4 inches. The
underlying layer to a depth of 60 inches is pale brown loamy very fine sand in the
upper part and pale brown very fine sandy loam in the lower part. These soils are
saline, calcareous, and moderately alkaline throughout.

Gila soils are well drained. They are rarely flooded. Runoff is slow and
permeability is moderate. Available water capacity is generally moderate, but
depends on soil salinity. The hazard of water erosion is slight and the hazard of soil
blowing is moderate.

Typically, Patrole soils have a surface layer of grayish brown silt loam about 7
inches thick. The substratum, to a depth of 32 inches, is light brown silt loam in the
upper part and light brown very fine sandy loam in the lower part. This layer rests
abruptly on reddish gray clay that extends to a depth of about 45 inches. The
underlying layer to a depth of 60 inches is pink loam. These soils are saline,
calcareous, and moderately alkaline through-out.

Patrole soils are moderately well drained. They are rarely flooded. Runoff is slow.
Permeability is moderate above the clay layer and very slow in the clay layer.
Available water capacity is low. The hazard of water erosion is slight and the hazard
of soil blowing is moderate.

Other soils in this association are small areas of Arno, Pecos, Toyah, and Bigetty
soils.

All of the soils in this association are used as rangeland; however, they are suited
to irrigated cropland. The potential for growing native range plants is medium. Soil
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salinity and low rainfall are limiting features. Native vegetation is salt tolerant plants
such as alkali sacaton, big sacaton, twoflower trichloris, fourwing saltbush, vine-
mesquite, and white tridens. The potential for rangeland wildlife habitat is low.

The soils in this association have low potential for most urban and recreational
uses because they are subject to rare flooding.

These soils are in capability subclass Vlis, nonirrigated, and in the Salty
Bottomland range site.

16—Hoban silty clay loam, 0 to 1 percent slopes. This deep, nearly level soil is
on uplands. Slopes aver-age about 0.5 percent. The soil areas are irregular in shape
and range from 10 to 2,500 acres.

Typically, the surface layer is silty clay loam about 18 inches thick that is light
brown in the upper part and brown in the lower part. Between a depth of 18 to 60
inches is pink silty clay loam that is 40 to 50 percent calcium carbonate and gypsum
masses. This soil is calcareous and moderately alkaline throughout.

This soil is well drained. Runoff is slow and permeability is moderate. Available
water capacity is moderate. The soil surface tends to crust over when irrigated. The
rooting zone is deep and is easily penetrated by plant roots. The hazard of water
erosion is slight and the hazard of soil blowing is moderate.

Included with this soil in mapping are small areas of Reeves, Holloman, Orla,
Monahans, and Upton soils. These included soils make up less than 20 percent of
each mapped area.

This Hoban soil is used as irrigated cropland. Cotton, alfalfa, barley, wheat, and
grain sorghum are the major crops. Very low rainfall limits the success of nonirrigated
farming.

Major concerns of management are tilth and soil salinity. The potential for
growing irrigated crops depends on the quantity and salinity of the water used. A well
de-signed irrigation system and proper application of irrigation water are needed.
Both surface and sprinkler irrigation systems can be used. However, if irrigation water
has an electrical conductivity of more than 4 millimhos per centimeter, sprinkler
irrigation may result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

The potential for native rangeland is low. Very low rainfall and little runoff from
higher adjacent areas, which has been reduced because of road and irrigation ditch
construction, are limitations. The potential for wildlife habitat is medium where
irrigated.

This soil has medium potential for most urban uses. Moderate shrink-swell
potential, seepage, and corrosivity to uncoated steel are the major limitations. Low
strength is a limitation for local roads and streets. Some areas are flooded during
abnormally heavy rainfall. The potential for recreational uses is low because of the
dusty soil surface.

This soil is in capability class |, irrigated, and subclass Vlic, nonirrigated, and in
the Loamy range site.

17—Hoban-Reeves-Holloman association, nearly level. The soils in this
association are deep, moderately deep, shallow, and very shallow, nearly level soils on
uplands. Slopes are 0 to 3 percent. Areas are irregular in shape and range from 150 to
several thousand acres.
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Hoban soils make up 30 to 40 percent of each mapped area, Reeves soils make
up 20 to 30 percent, and Holloman soils make up 5 to 40 percent. Other soils make
up as much as 15 percent of each mapped area. These soils all are on similar
positions in the landscape [(fig. 3)} The main difference between these soils is the
depth to the gypsiferous layer. This depth, in many places, varies from deep to very
shallow over a short distance. These soils are so similar in use and management that
mapping them separately is not justified.
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Figure 3.—An area of Hoban-Reeves-Holloman association, nearly level, in the Loamy range site.

Typically, Hoban soils have a surface layer of pinkish gray clay loam about 8
inches thick. The next layer, to a depth of 36 inches, is pinkish gray clay loam that
has about 5 percent by volume visible calcium carbonate in the lower part. From 36
to 45 inches is very pale brown clay loam containing about 15 percent by volume
visible calcium carbonate. The underlying layer to a depth of 60 inches is brownish
gypsiferous earth. These soils are calcareous and moderately alkaline throughout.

Hoban soils are well drained. Runoff is slow and permeability is moderate.
Available water capacity is moderate. The hazard of water erosion is slight and the
hazard of soil blowing is moderate.

Typically, Reeves soils have a surface layer about 6 inches thick. The next layer,
to a depth of 36 inches, is light brown clay loam. This layer rests abruptly on pink,
calcareous, gypsiferous earth extending to a depth of more than 60 inches. These
soils are calcareous and moderately alkaline throughout.

Reeves soils are well drained. Runoff is medium and permeability is moderate.
Available water capacity is high. The hazard of water erosion is slight and the hazard
of soil blowing is moderate.

Typically, Holloman soils have a surface layer of light brown loam about 15
inches thick. This layer rests abruptly on pinkish white, calcareous, gypsiferous earth
extending to a depth of more than 60 inches.
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Holloman soils are well drained. Runoff is medium and permeability is moderate.
Available water capacity is very low. The hazard of water erosion is slight and the
hazard of soil blowing is moderate.

Other soils of this association are small areas of Reakor, Delnorte, and Hodgins
soils. Delnorte and Reakor soils are on higher areas of the association and Hodgins
soils are along narrow drainageways.

Most of these soils are used as rangeland, but they are suited to irrigated
cropland if irrigation water of sufficient quantity and good quality is available. The
potential for growing native range plants is medium because of very low rainfall.
Characteristic plants are blue grama, black grama, and burrograss. The potential for
wildlife habitat is low.

The soils in this association have medium potential for most urban uses. Hoban
and Reeves soils have moderate shrink-swell potential and low strength. Low
strength is a limitation for local roads and streets. Holloman soils are shallow over
gypsum. All of the soils are corrosive to uncoated steel. The potential for recreational
uses is low because of the dusty soil surface.

Hoban soils are in capability subclass Vlic, nonirrigated. Reeves and Holloman
soils are in capability subclass Vlis, nonirrigated. All of these soils are in the Loamy
range site.

18—Hodgins silty clay loam, 0 to 1 percent slopes. This deep, nearly level soil
is on valleys and outwash plains in the irrigated areas of the county. Soil areas are
irregular in shape and range from about 7 to 2,700 acres.

Typically, the surface layer is pale brown silty clay loam about 8 inches thick. The
next layer, to a depth of 36 inches, is pale brown silty clay loam in the upper part and
very pale brown silty clay in the lower part. The underlying layer to a depth of 60
inches is yellowish brown silty clay. This soil is calcareous and moderately alkaline
throughout.

This soil is well drained. It is rarely flooded. Runoff is slow. Permeability is
moderate. Available water capacity is high. This soil has a deep rooting zone easily
penetrated by plant roots. The hazard of water erosion is slight and the hazard of soil
blowing is moderate.

Included with this soil in mapping are small areas of Hoban, Reeves, and Dalby
soils. The Hoban and Reeves soils are on slightly higher elevations and the Dalby
soils are on lower elevations. Also included are some areas of soils similar to
Hodgins soils that have a dark surface layer and less carbonate in the subsoil. The
included soils make up as much as 15 percent of each mapped area.

All of this soil is used as irrigated cropland. Major crops are cotton, alfalfa, grain
sorghum, barley, and wheat. This Hodgins soil is well suited to irrigated
pastureland. It is not suited to nonirrigated farming because of very low rainfall.

Major concerns of management are soil tilth and salinity. The potential for
growing irrigated crops depends on the quantity and salinity of the water used. A well
de-signed irrigation system and proper application of irrigation water are essential.
Both surface and sprinkler irrigation systems can be used. However, if irrigation water
has an electrical conductivity of more than 4 millimhos per centimeter, sprinkler
irrigation may result in leaf burn.

Leaving residue on the surface when crops are not grown, timely and limited
tillage, and rotation of crops help control soil blowing and water erosion and help
conserve moisture. Crop residue also helps maintain soil productivity and reduce the
amount of salt coming to the surface through evaporation of water from the surface.
A leaching program based on the salt tolerance of the crop grown and salinity of the
irrigation water is needed. Refer to the section "Use and management of the soils" for
more information on these and other management concerns.
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Figure 4 —Irrigated wheat on Hodgins silty clay loam, 0 to 1 percent slopes. A graded furrow
system is used for irrigation.

The potential for native rangeland is low. Very low rainfall and little runoff from
higher adjacent areas, which has been reduced because of road and irrigation ditch
construction, are limitations. The potential for wildlife habitat is medium.

This soil has medium potential for most urban uses. Rare flooding, moderate
shrink-swell potential, seepage, and corrosivity to uncoated steel are limitations. Low
strength is a limitation for local roads and streets. This soil has low potential for
recreational uses because of the dusty soil surface.

This soil is in capability subclass Ils, irrigated, and Viw, nonirrigated, and in the
Loamy range site.

19—Hodgins soils, frequently flooded. These deep, nearly level soils are on
concave slopes along drainageways and draws. Slopes are 0 to 1 percent. Soil areas
are long and narrow and range from 200 to 3,300 acres.

This map unit is 65 to 85 percent Hodgins soils and 15 to 35 percent other soils.
The Hodgins soils in this map unit have a surface layer of clay loam, silty clay loam,
silty clay, loam, or clay loam. These soils with varying textures do not occur in a
regular pattern.

Typically, these soils have a surface layer of pale brown silty clay loam about 7
inches thick. From 7 to 60 inches is brown silty clay. These soils are calcareous and
moderately alkaline throughout.

These soils are well drained. They are briefly flooded about 2 years out of 5.
Runoff is slow and permeability is moderate. Available water capacity is high. The
hazard of water erosion is slight and the hazard of soil blowing is moderate.

Other soils in this map unit are areas of Hoban, Orla, Reakor, and Toyah soils.

All of the soils in this map unit are used as rangeland. They are not suited to
cropland because of frequent flooding. The potential for growing native range plants
is high because of the extra water coming on the soil. The potential for wildlife habitat
is medium.
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The soils in this unit have low potential for urban and recreational uses because
of frequent flooding.

These soils are in capability subclass Viw, nonirrigated, and in the Draw range
site.

20—Holloman-Reeves assoclation, gently undulating. The soils in this
association are very shallow, shallow, and moderately deep soils on uplands. Slopes
range from 1 to 5 percent. Soil areas are oblong, oval, or irregular in shape and
range from 30 to several thousand acres.

Holloman soils make up 65 to 95 percent of each mapped area, Reeves soils
make up as much as 35 percent, and other soils make up less than 15 percent. The
average composition is about 75 percent Holloman soils, 15 percent Reeves soils,
and 10 percent other soils. Holloman soils are on higher positions in the landscape,
and Reeves soils are in lower areas [(fig. 5). These soils are so similar in use and
management that mapping them separately is not justified.

Figure 5.—An area of Holloman-Reeves association, gently undulating. Holloman soils, on higher
elevations, are in the Gyp range site. Reeves soils, on lower elevations, are in the Loamy range
site.

Typically, Holloman soils have a surface layer of brown loam about 6 inches thick.
This layer rests abruptly on calcareous, pink gypsiferous earth.

Holloman soils are well drained. Runoff is medium and permeability is moderate.
Available water capacity is very low. The hazard of water erosion is slight and the
hazard of soil blowing is moderate.

Typically, Reeves soils have a surface layer of brown clay loam about 7 inches
thick. The next layer, to a depth of 28 inches, is brown silty clay loam. This layer rests
abruptly on brown gypsiferous earth. These soils are calcareous and moderately
alkaline throughout.
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Reeves soils are well drained. Runoff is medium and permeability is moderate.
Available water capacity is high. The hazard of water erosion is slight and the hazard
of soil blowing is moderate.

Other soils of this association are small areas of Hoban, Nickel, Lazier, Hodgins,
and Reakor soils.

The Holloman soils in this association are not suited to irrigated cropland because
of very shallow depth to gypsiferous material. Reeves soils are suited to irrigated
cropland where good quality water is available in sufficient quantity. Most of the soils
in this association are used as rangeland. The potential for growing native range
plants is low for Holloman soils and medium for Reeves soils. Very low rainfall, very
shallow root depth, and very low available water capacity of the Holloman soils limit
forage production. The potential for wildlife habitat is low.

The soils in this association have low potential for most urban uses. Depth to
gypsum, seepage, and corrosivity to uncoated steel and concrete and moderate
shrink-swell potential of Reeves soils are limitations. The potential for recreational
uses is medium because of the dusty soil surface.

These soils are in capability subclass Vlls, nonirrigated. Holloman soils are in the
Gyp range site and Reeves soils are in the Loamy range site.

21—Limpia-Mitre association, gently sloping. The deep and shallow, gently
sloping soils in this association are on upland alluvial fans, terraces, and outwash
plains. Slopes range from 0.5 to 3 percent, but average about 2 percent. Soil areas
are oval, oblong, or irregular in shape and range from 8 to 2,000 acres.

Limpia soils make up 50 to 70 percent of each mapped area, and Mitre soils
make up 30 to 40 percent [fig. 6). Other soils make up as much as 15 percent of
each mapped area. The Limpia and Mitre soils are on similar positions in the
landscape. These soils are so similar in use and management that mapping them
separately is not justified.
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Figure 6.—The foreground is an area of Limpia-Mitre association, gently sloping. Limpia and Mitre
soils are in the Foothill Slope range site. Brewster soils are on the hills in the background.

Typically, Limpia soils have a surface layer of neutral, brown very cobbly loam
about 10 inches thick. The next layer, to a depth of 57 inches, is very cobbly clay that
is neutral and reddish brown in the upper part and calcareous, moderately alkaline,
and yellowish red in the lower part. The underlying layer is pink loam with about 50
percent by volume calcium carbonate concretions and soft masses.

Limpia soils are well drained. Runoff is medium and permeability is slow.
Available water capacity is low. The hazard of water erosion is moderate and the
hazard of soil blowing is slight.

Typically, Mitre soils have a surface layer of neutral, reddish brown very gravelly
loam about 4 inches thick. The next layer, to a depth of 10 inches, is neutral, reddish
brown very gravelly clay loam. This layer rests abruptly on pinkish white indurated
caliche.

Mitre soils are well drained. Runoff is medium and permeability is moderate.
Available water capacity is very low. The hazard of water erosion is moderate and the
hazard of soil blowing is slight.

Other soils of this association are small areas of Rock-house and Verhalen soils.
These soils are generally in narrow drainageways on the lower positions in the
landscape. Also in this association are some areas of soils similar to Limpia soils that
have a dark surface layer less than 20 inches thick.

The soils in this map unit are not suitable for cultivation because of gravel and
cobbles, soil depth, and low available water capacity. These soils are used mainly as
rangeland. The potential for growing native range plants is medium. Low rainfall, low
to very low available water capacity, and lack of runoff from adjacent areas limit
forage production. The potential for wildlife habitat is medium.

The soils in this association have low potential for most urban uses because of
depth to caliche, small stones, and moderate shrink-swell potential. The potential for
recreational uses is low because of surface gravel.

These soils are in capability subclass VIs, nonirrigated, and in the Foothill Slope
range site.

22—L ozier association, rolling. The soils in this association are very shallow
and shallow, rolling, stony and gravelly soils on limestone hills. Slopes range from 5
to 15 percent. Soil areas are oblong, oval, or irregular in shape and range from 60 to
several thousand acres.

Lozier soils make up 60 to 80 percent of the map unit, and Rock outcrop makes
up 5 to 20 percent. Other soils make up 10 to 20 percent of the map unit. Limestone
Rock outcrop occurs along a few sharp ledges or steep slopes and breaks. These
areas are so similar in use and management that mapping them separately is not
justified.

The Lazier soils have a surface layer of very gravelly loam, cobbly loam, or stony
loam. Typically, they have a surface layer about 11 inches thick of very gravelly loam
with about 40 percent by volume limestone gravel. This layer is pale brown in the
upper part and light gray in the lower part. It rests abruptly on fractured limestone
bed-rock coated with caliche. As much as 20 percent of the surface is covered with
stones.

Lozier soils are well drained. Runoff is medium to rapid. Permeability is moderate.
Available water capacity is very low. The hazard of water erosion is moderate and the
hazard of soil blowing is slight.

Other soils of this association are areas of Delnorte, Hodgins, Reakor, and Upton
soils and areas of a soil similar to Lozier soils that has less than 35 percent coarse
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fragments. Delnorte and Upton soils are on the base of the hills. Hodgins and Reakor
soils are in narrow valleys and drainageways.

Lozier soils are used as rangeland. They are not suited to irrigated cropland,
hayland, pastureland, or orchard because of depth to bedrock, slope, and stones.
The potential for growing native range plants is low because very low rainfall and
very low available water capacity limit forage production. The potential for wildlife
habitat is low.

These soils have low potential for most urban and recreational uses because of
slope, depth to bedrock, and small stones.

These soils are in capability subclass Vlis, nonirrigated, and in the Limestone Hill
and Mountain range site.

23—Lozier-Rock outcrop association, steep. This association consists of very
shallow, stony soils on lime-stone hills and Rock outcrop. Slopes range from 20 to 45
percent, with almost vertical escarpments of lime-stone Rock outcrop. The areas are
irregular to oval in shape and range from 55 to 500 acres.

Lozier stony loam makes up 50 to 70 percent of the map unit, and other soils
make up as much as 20 percent. Rock outcrop makes up 20 to 40 percent. Lazier
soils are on the crest and side slopes of hills. Limestone Rock outcrop is along sharp
breaks and scarps. These soils and Rock outcrop are so similar in use and
management that mapping them separately is not justified.

Typically, Lozier soils have a surface layer of pale brown stony loam 5 inches
thick. This layer rests abruptly on fractured limestone bedrock. As much as 20
percent of the surface is covered with stones.

The soils in this association are well drained. Runoff is medium to rapid.
Permeability is moderate. Available water capacity is very low. The hazard of water
erosion is severe and the hazard of soil blowing is slight.

Other soils of this association are areas of Hodgins, Reakor, and Upton soils.
Upton soils are on the base of hills. Hodgins and Reakor soils are in narrow valleys
and along drainageways between hills.

Lozier soils are used as rangeland. They are not suited to irrigated cropland,
hayland, pastureland, or orchard because of depth to bedrock, slope, and stones.
The potential for native range plants is low because very low rainfall and very low
available water capacity limit forage production. The potential for wildlife habitat is
low.

These soils have low potential for most urban and recreational uses because of
slope, depth to bedrock, and stones. Lozier soils are in capability subclass Vlls,
nonirrigated, and in the Limestone Hill and Mountain range site. Rock outcrop is not
classified.

24—Mierhill association, hilly. The soils in this association are shallow soils on
ridges and dissected uplands. Slopes range from 10 to 16 percent. Soil areas are
generally oval to irregularly oblong and range from about 50 to 1,000 acres.

Mierhill soils make up 50 to 70 percent of each mapped area and other soils
make up 30 to 50 percent. These soils are so similar in use and management that
mapping them separately is not justified.

The Mierhill soils have a surface layer of very gravelly sandy loam, very gravelly
sandy clay loam, or very gravelly clay loam. Typically, they have a surface layer of
neutral, grayish brown, very gravelly sandy loam about 10 inches thick. The next
layer, to a depth of 18 inches, is reddish yellow, very gravelly sandy clay loam. This
layer rests abruptly on pinkish white indurated caliche that grades to weakly
cemented caliche with igneous fragments at a depth of about 24 inches.

Mierhill soils are well drained. Runoff is medium to rapid. Permeability is
moderate. Available water capacity is very low. The hazard of water erosion is severe
and the hazard of soil blowing is slight.
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Other soils of this association are Brewster and Boracho soils. Brewster soils
occur as oval areas on rounded igneous intrusions and make up 0 to 20 percent of
each mapped area. Boracho soils are on positions in the landscape similar to Mierhill
soils and make up 0 to 20 percent of each mapped area. A soil that has a very
gravelly surface layer less than 20 inches thick over marl makes up 0 to 40 percent of
each mapped area. This soil is on the lower part of the ridges and dissected hills.

Mierhill soils are used as rangeland. They are not suited to irrigated cropland
because of shallow rooting depth, very low available water capacity, slope, and small
stones. The potential for native range plants is medium. Very low rainfall, very low
available water capacity, and shallow rooting depth limit forage production. The
potential for wildlife habitat is medium.

Mierhill soils have low potential for most urban and recreational uses because of
slope, depth to indurated caliche, small stones, and corrosivity to uncoated steel.

These soils are in capability subclass Vlis, nonirrigated, and in the Gravelly Hills
range site.

25—Monahans association, nearly level. The soils in this association are deep,
nearly level soils on outwash plains. They have convex and concave slopes with a
gradient of less than 3 percent. Soil areas are irregular in shape and range from
about 50 to 1,600 acres.

Monahans soils make up 60 to 90 percent of each mapped area, and other soils
make up the rest. Monahans soils generally are on higher elevations than the other
soils. These soils are so similar in use and management that mapping them
separately is not justified.

Typically, Monahans soils have a surface layer of light brownish gray loam about
4 inches thick. The next layer, to a depth of 24 inches, is pale brown, calcareous
loam. The underlying layer to a depth of 60 inches is light gray loam with about 50
percent by volume visible calcium sulfate and calcium carbonate. These soils are
moderately alkaline throughout.

These soils are well drained. Runoff is slow and permeability is moderate. The
available water capacity is moderate. The rooting zone is deep for lime tolerant plants
and moderately deep for other plants. The hazard of water erosion is slight and the
hazard of soil blowing is moderate.

Other soils of this association are Hoban, Holloman, Reakor, and Orla soils, and
areas of a soil similar to Monahans soils that has less than 5 percent calcium
carbonate in the profile and has a subsoil of fine sandy loam.

The soils of this map unit are used as rangeland. They are suited to irrigated
cropland, pastureland, hayland, or orchard. The potential for native range plants is
medium because of very low rainfall. The potential for wildlife habitat is low.

These soils have high potential for most urban uses. The most limiting feature is
moderate corrosivity to uncoated steel and concrete. The potential for recreational
uses is moderate because of the dusty soil surface.

These soils are in capability subclass Vlle, nonirrigated, and in the Sandy Loam
range site.

26—Orla clay loam, 0 to 1 percent slopes. This moderately deep, nearly level
soil is on uplands. Soil areas are generally oval, although some are irregular in
shape. They range from about 5 to 500 acres.

Typically, the soil has a surface layer of pale brown, saline clay loam about 15
inches thick. This layer rests abruptly on very pale brown, saline clay loam that
contains about 15 percent crystalline gypsum and calcium carbonate. This underlying
layer extends to a depth of more than 60 inches.

This Orla soil is well drained. Runoff is medium and permeability is moderate.
Available water capacity is low. The rooting zone is moderately deep. The hazard of
water erosion is slight and the hazard of soil blowing is moderate.
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Included with this soil in mapping are small areas of Reeves, Hoban, and
Holloman soils. These included soils make up less than 20 percent of each mapped
area.

This Orla soil is used mainly for irrigated cropland, but some areas are used as
rangeland or for urban and commercial development. Cotton, alfalfa, barley, and
wheat are the major crops. It is not suited to nonirrigated farming because of very low
rainfall.

Major concerns of management are soil tilth and salinity. The potential for
growing irrigated crops depends on

the quantity and salinity of the water used. A well designed irrigation system and
proper application of irrigation water are essential. Both surface and sprinkler
irrigation systems can be used. However, if irrigation water has an electrical
conductivity of more than 4 millimhos per centimeter, sprinkler irrigation can result in
leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

The potential for native rangeland is low. Very low rainfall and little runoff from
higher areas, which has been reduced because of road and irrigation ditch
construction, are limitations. The potential for wildlife habitat is low.

This soil has medium potential for most urban uses. Moderate shrink-swell
potential, seepage, and corrosivity to uncoated steel are limiting features. Low
strength is a limitation for local roads and streets. The potential for recreational uses
is low because of the dusty soil surface.

This soil is in capability subclass llls, irrigated, and Vlis, nonirrigated, and in the
Salty range site.

27—Orla association, nearly level. The soils in this association are on uplands.
They are saline, gently sloping soils that are less than 20 inches thick over
gypsiferous earth. Slopes range from 0 to 3 percent. Large soil areas are irregular in
shape and small areas are generally oval. Areas range from 8 to 3,000 acres.

Orla soils make up 50 to 90 percent of each mapped area, and other soils make
up 10 to 50 percent. These soils are so similar in use and management that mapping
them separately is not justified.

The Orla soils in this association have a surface layer of loam, clay loam, or silt
loam. Typically, they have a surface layer of saline, pale brown clay loam about 5
inches thick. This layer rests abruptly on a layer of very pale brown gypsiferous earth
that extends to a depth of more than 60 inches.

These Orla soils are well drained. Runoff is medium. Permeability is moderate.
Available water capacity is low. The hazard of water erosion is slight and the hazard
of soil blowing is moderate.

Other soils of this association are areas of Hoban, Reeves, Holloman, and
Reakor soils. In some areas, especially in and near the city of Pecos, there are soils
similar to Orla soils that have a surface layer of silty clay.

Most of the soils of this association are used as rangeland. The city of Pecos is in
this map unit. Soils less than 10 inches thick over gypsiferous material are not suited
to irrigated cropland because of the very shallow depth to gypsiferous earth. Orla
soils thicker than 10 inches have medium potential for irrigated cropland.

The potential for growing native range plants is medium because of very low
rainfall and soil salinity. The main native plants are salt tolerant plants such as alkali
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sacaton, fourwing saltbush, and twoflower lower trichloris |(fig. 7). The potential for
wildlife habitat is low.

Figure 7.—An area of Orla association, nearly level, in the Salty range site.

These soils have medium potential for most urban uses. Moderate shrink-swell
potential, seepage, and corrosivity to uncoated steel are limitations. Low strength is a
limitation for local roads and streets. Some areas are flooded during abnormally
heavy rainfall. The potential for recreational uses is low because of the dusty soil
surface.

These soils are in capability subclass Vlls, nonirrigated, and in the Salty range
site.

28—Patrole silt loam. This deep, nearly level soil is on flood plains. Slopes are
less than 1 percent. Soil areas are generally rectangular and range from about 25 to
500 acres.

Typically, this soil has a surface layer of saline, pinkish gray silt loam about 6
inches thick. The next layer, to a depth of 24 inches, is massive, saline, pinkish gray
silt loam with about 50 percent by volume visible gypsum and other salts. From a
depth of 24 to 60 inches is hard, massive, saline, brown clay that has about 30
percent by volume masses of gypsum and other salts. This soil is moderately alkaline
and calcareous throughout.

This soil is moderately well drained. It is rarely flooded. Runoff is slow.
Permeability is moderately slow. If irrigated, this soil can develop a perched water
table above the clay layer. Available water capacity is low to very low depending on
the salinity of the soil. The rooting zone is deep; however, roots do not easily
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penetrate the clay layer. The hazard of water erosion is slight and the hazard of soil
blowing is moderate.

Included with this soil in mapping are small areas of Gila, Pecos, and Toyah soils,
and areas of a soil similar to Patrole soils that has a clayey subsoil at a depth of less
than 20 inches. These soils make up less than 20 percent of each mapped area.

This Patrole soil is used as rangeland, irrigated cropland, and pastureland. A
small area is used for urban development. Cotton, alfalfa, grain sorghum, and small
grain are the major crops. A large part of this soil is idle cropland because of the low
quantity and high salinity of irrigation water taken from the Pecos River in recent
years. The soil is not suited to nonirrigated farming because of soil salinity and low
rainfall. If good quality and sufficient quantity of irrigation water is available, leaving
residue on the surface when crops are not being grown, timely and limited tillage, and
rotation of crops help control soil blowing and water erosion and help conserve soil
moisture. A well designed irrigation system, proper application of water, and a salinity
control program are essential. Both surface and sprinkler irrigation systems can be
used.

This soil has medium potential for growing native range plants because of very
low rainfall and soil salinity. Salt tolerant plants such as alkali sacaton, fourwing salt-
bush, big sacaton, and twoflower trichloris are the major plants of this soil. The
potential for rangeland wildlife habitat is low.

This soil has low potential for urban and recreational uses because of rare
flooding and corrosivity to uncoated steel.

This soil is in capability subclass Vs, irrigated, and VI Is, nonirrigated, and in the
Salty Bottomland range site.

29—Pecos silty clay, saline. This deep, nearly level soil is on flood plains.
Slopes are less than 1 percent. Soil areas are rectangular and range from about 15
to 1,200 acres.

Typically, this soil has a surface layer of grayish brown silty clay about 1B inches
thick. The underlying layer to a depth of 60 inches is light gray to light brownish gray
clay. This soil is saline, calcareous, and moderately alkaline throughout.

Runoff is slow to ponded and permeability is very slow. Leaching of salts is very
difficult because of very slow internal drainage. This soil generally is not suitable for
cultivation. A few areas are being cultivated, where irrigation water is available so the
soil can be leached. This soil is rarely flooded.

Included with this Pecos soil in mapping are small areas of Arno, Fatale, and Gila
soils, and areas of soils similar to Pecos soils that have a dark surface layer and
loamy subsoil above a depth of 40 inches. These included soils make up less than 20
percent of each mapped area.

This Pecos soil has medium potential for growing native range plants because of
very low rainfall and soil salinity. Salt tolerant plants such as alkali sacaton, fourwing
saltbush, big sacaton, and twoflower trichloris are the major plants of this soil. The
potential for wildlife habitat is low.

This soil has low potential for urban and recreational uses because of rare
flooding, high shrink-swell potential, and corrosivity to uncoated steel.

This soil is in capability subclass IVs, irrigated, and VllIs, nonirrigated, and in the
Salty Bottomland range site.

30—Phantom association, nearly level. The soils in this association are deep
and nearly level on flats, valleys, and alluvial fans that drain igneous hills and
mountains. Slopes range from 0 to 3 percent. Soil areas are irregular to elongated in
shape and range from about 10 to 500 acres.

Phantom soils make up 60 to 90 percent of the map unit. Other soils make up the
rest. These soils are so similar in use and management that mapping them
separately is not justified.
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The Phantom soils have a surface layer of clay loam, silty clay, or clay. Typically,
they have a surface layer of clay loam about 19 inches thick that is grayish brown in
the upper part and dark grayish brown in the lower part. From a depth of 19 to 44
inches is dark grayish brown clay. Below this to a depth of 60 inches is grayish brown
clay loam. These soils are calcareous and moderately alkaline throughout.

Phantom soils are well drained. They are flooded very briefly every 2 to 5 years.
Runoff is slow and permeability is moderately slow. Most areas receive runoff from
higher adjacent soils. The hazard of water erosion is slight and the hazard of soil
blowing is moderate.

Other soils of this association are areas of Limpia, Verhalen, Mitre, and Hodgins.
These soils make up less than 40 percent of each mapped area.

The soils in this association are not suited to nonirrigated cropland. They are
used as rangeland. The potential for growing native range plants is high. Although
rainfall is very low, these areas receive additional water as runoff from higher
adjacent areas. The potential for rangeland wildlife habitat is medium.

Phantom soils have low potential for most urban uses because of common
flooding, high shrink-swell potential, and corrosivity to uncoated steel. The potential
for recreational uses is also low because of common flooding and the dusty soil
surface.

These soils are in capability subclass Vls, nonirrigated, and in the Clay Flat range
site.

31—Reakor silty clay loam, 0 to 1 percent slopes. This deep, nearly level soil
is on irrigated outwash plains. The mapped areas are irregular in shape and range
from about 6 to 1,700 acres.

Typically, the surface layer is light brown silty clay loam about 10 inches thick.
The next layer is light brown silty clay loam about 26 inches thick. The underlying
layer to a depth of 60 inches is pink clay loam that has common soft masses of
calcium carbonate. This soil is moderately alkaline and calcareous throughout.

This soil is well drained. Permeability is moderate. Runoff is slow. Available water
capacity is high. The hazard of water erosion is slight and the hazard of soil blowing
is moderate.

Included with this soil in mapping are small areas of Hodgins silty clay loam,
Upton gravelly loam, and areas of Reakor gravelly clay loam. The included soils
make up less than 15 percent of each mapped area.

This Reakor soil is used for irrigated cropland, hay-land, and pastureland. The
major crops are cotton, alfalfa, grain sorghum, wheat, and barley. Because of the low
rainfall, this soil is not suited to nonirrigated farming.

Major concerns of management are soil tilth and salinity, The potential for
irrigated crops depends on the quantity and salinity of the water used. A well
designed irrigation system and proper application of irrigation water are essential.
Both surface and sprinkler irrigation systems can be used. However, if irrigation water
has an electrical conductivity of more than 4 millimhos per centimeter, sprinkler
irrigation can result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduces the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

The potential for native rangeland is low. Very low rainfall and little runoff from
higher adjacent areas, which has been reduced because of road and irrigation ditch
construction, are limitations.
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This soil has medium potential for most urban uses. Moderate shrink-swell
potential, seepage, and corrosivity to uncoated steel are the major limitations. Low
strength is a limitation for local roads and streets. Some areas flood during
abnormally heavy rainfall. The potential for recreational uses is low because of the
dusty soil surface.

This soil is in capability class I, irrigated, capability subclass Vlic, nonirrigated,
and in the Loamy range site.

32—Reakor association, nearly level. The soils in this association are deep,
nearly level soils on outwash plains. Slopes range from 0.5 to about 3 percent. Soil
areas are irregular in shape and range from about 35 to several thousand acres.

Reakor soils make up 70 to 80 percent of the map unit [fig. 8). Other soils make
up 20 to 30 percent. These soils are so similar in use and management that mapping
them separately is not justified.

Figure 8.—An area of Reakor association, nearly level, in the Loamy range site.

The Reakor soils have a surface layer of loam, silty clay loam, or clay loam.
Typically, they have a surface layer of light brown loam about 8 inches thick. The
next layer, to a depth of 24 inches, is light brown clay loam with a few threads of
calcium carbonate. From 24 to 60 inches is pink clay loam with common concretions,
soft masses, and threads of calcium carbonate. These soils are calcareous and
moderately alkaline throughout.

Reakor soils are well drained. Runoff is moderately slow to slow. Permeability is
moderate. Available water capacity is high. The hazard of water erosion is slight and
the hazard of soil blowing is moderate.

Other soils in the association are areas of Reeves, Hoban, Hodgins, Nickel,
Monahans, and Holloman soils. Monahans, Holloman, Reeves, Hoban, and Hodgins
soils are on similar positions in the landscape as Reakor soils. Gravelly Nickel soils
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are on oval-shaped hills at higher elevations. Also in this association are some soils
similar to Reakor soils that have caliche at a shallow depth.

The soils of this association are used as rangeland. These soils are suited to
irrigated cropland where water of sufficient quantity and good quality is available.
They are not suited to nonirrigated farming because of very low rainfall. The potential
for growing native range plants is medium because of very low rainfall. Characteristic

native vegetation is blue grama, black grama, and burro-grass. The potential for
rangeland wildlife habitat is low.

Reakor soils have medium potential for most urban uses because of corrosivity to
uncoated steel and moderate shrink-swell potential. The potential for recreational
uses is low because of the dusty soil surface.

These soils are in capability subclass Vlic, nonirrigated, and in the Loamy range
site.

33—Reakor-Lozier association, undulating. The soils in this association are
deep, shallow and very shallow, undulating soils on outwash plains and uplands.
Slopes range from 1 to 8 percent. Soil areas are irregular in shape and range from
about 80 to several thou-sand acres.

Reakor soils, which have slopes of 2 percent or less, make up 40 to 50 percent of
each mapped area and are on concave slopes in the lower part of the areas. Lozier
soils, which have slopes of 2 to 8 percent, make up 25to 35 percent of each mapped
area and are on the higher convex slopes of the areas [(fig. 9) Hodgins soils make up
about 10 to 25 percent of each mapped area and are in the narrow drainageways
between hills. Other soils make up as much as 15 percent of each mapped area.
These soils are so similar in use and management that mapping them separately is
not justified.

Figure 9.—An area of Reakor-Lozier association, undulating. Reakor soils, on the lower, dark
areas, are in the Loamy range site. Lozier soils, on the higher, light areas, are in the Limestone Hill
and Mountain range site.
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Typically, Reakor soils have a surface layer of light brownish gray loam about 4
inches thick. The next layer, to a depth of 29 inches, is light yellowish brown clay
loam. The underlying layer to a depth of 60 inches is very pale brown clay loam with
about 50 percent by volume calcium carbonate concretions and masses. These soils
are calcareous and moderately alkaline throughout.

Reakor soils are well drained. Runoff is moderately slow to slow and permeability
is moderate. Available water capacity is high. The hazard of water erosion is slight
and the hazard of soil blowing is moderate.

Typically, Lozier soils have a surface layer of moderately alkaline, light brownish
gray, calcareous stony loam about 8 inches thick over limestone bedrock. As much
as 20 percent of the surface is covered with stones.

Lozier soils are well drained. Runoff is moderate to rapid and permeability is
moderate. Available water capacity is very low. The hazard of water erosion is
moderate and the hazard of soil blowing is slight.

Other soils in this association are small areas of a moderately deep soil over
indurated caliche, and small areas of Monahans, Upton, and Holloman soils.

The soils of this association are used as rangeland. Non-irrigation farming is not
suited. Lozier soils are not suited to irrigated cropland. Reakor soils are suited to
irrigated cropland; however, the areas are small and runoff from the Lazier soils could
cause erosion on cultivated fields. The potential of the Reakor soils for native range
plants is medium because of very low rainfall, and the potential of the Lozier soils is
low because of low rainfall, shallow rooting zone, and very low available water
capacity. The potential for wildlife habitat is low.

The potential of Reakor soils for urban uses is medium. Moderate shrink-swell
potential and corrosivity to uncoated steel are limitations. Lazier soils have low
potential for urban uses. Depth to bedrock is a limitation. The potential for
recreational uses is low for these soils. Reakor soils are dusty and Lazier soils have
small stones.

The Reakor soils are in capability subclass Vlic, nonirrigated, and Lozier soils are
in capability subclass Vlls, nonirrigated. Reakor soils are in the Loamy range site and
Lozier soils are in the Limestone Hill and Mountain range site.

34—Reeves clay loam, 0 to 1 percent slopes. This deep, nearly level soil is on
uplands. Soil areas are irregular in shape and range from 10 to 1,600 acres.

Typically, this soil has a surface layer of pale brown clay loam about 11 inches
thick. The next layer, to a depth of 33 inches, is light yellowish brown clay loam. From
33 to 60 inches is very pale brown clay loam that has about 50 percent by volume
concretions and masses of gypsum and calcium carbonate. This soil is calcareous
and moderately alkaline throughout.

This Reeves soil is well drained. Runoff is medium. Permeability is moderate
above the gypsum layer and variable in the gypsum layer. Available water capacity is
high. The rooting zone is deep; however, roots penetrate the gypsum layer with
difficulty. The hazard of water erosion is slight and the hazard of soil blowing is
moderate.

Included with this soil in mapping are small areas of Reeves loam and Reeves silty
clay loam. Also included are areas of Orla and Hoban soils. The included soils make up
less than 20 percent of each mapped area.

The soils in this map unit are used mainly as irrigated cropland. A few areas are used
as rangeland. The major crops are cotton, alfalfa, grain sorghum, and barley. The soils
are not suited to nonirrigated farming because of very low rainfall.

The potential for growing irrigated crops depends on the quantity and salinity of water
used. Major limitations of this soil are soil tilth and salinity. A well designed irrigation
system and proper application of irrigation water are essential. Both surface and sprinkler
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irrigation systems can be used. However, if irrigation water has an electrical conductivity
of more than 4 millimhos per centimeter, sprinkler irrigation can result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

The potential for rangeland is medium. Very low rain-fall and little runoff from
higher adjacent areas, which has been reduced because of road and irrigation ditch
construction, are limitations. The potential for wildlife habitat is low.

This soil has medium potential for most urban uses. Moderate shrink-swell
potential, seepage, and corrosivity to uncoated steel and concrete are limitations.
Low strength is a limitation for local roads and streets. Some areas may flood during
abnormally heavy rainfall. The potential for recreational uses is low because of the
dusty soil surface.

This Reeves soil is in capability subclass llIs, irrigated, and Vlis, nonirrigated, and
in the Loamy range site.

35—Rockhouse association, nearly level. The soils in this association are
deep, nearly level soils on flood plains of draws that drain igneous hills and
mountains. Slopes are 0 to 2 percent. Soil areas are generally oblong to long and
narrow and range from 15 to 900 acres.

Rockhouse soils make up 60 to 85 percent of each mapped area, and Bigetty
soils and riverwash make up 15 to 40 percent. These soils are so similar in use and
management that mapping them separately is not justified.

The Rockhouse soils have a surface layer of loam, gravelly loam, or cobbly loam.
Typically, they have a surface layer of neutral, brown gravelly loam about 14 inches
thick. The underlying layer to a depth of more than 60 inches is neutral, brown very
cobbly loamy sand.

These soils are well drained. They are flooded very briefly about 2 years in 3.
Runoff is slow to medium. Permeability is rapid. Available water capacity is low. The
hazards of water erosion and soil blowing are slight.

The soils in this association are used as rangeland. They are not suited to
cropland because of frequent flooding and low available water capacity. The potential
for growing native range plants is high because of runoff received from higher
adjacent areas. Characteristic native vegetation is sideoats grama, cane bluestem,
and vine-mesquite. The potential for wildlife habitat is medium.

These Rockhouse soils have low potential for urban and recreational uses
because of frequent flooding.

These soils are in capability subclass VIs, nonirrigated, and in the Draw range
site.

36—Sanderson-Upton association, gently sloping. The soils in this
association are deep and shallow soils on uplands. Slopes range from 1 to 5 percent.
Soil areas are irregularly oblong and range from 15 to 150 acres.

Sanderson soils make up 50 to 70 percent of each mapped area, and Upton soils
make up 30 to 40 percent. Sanderson soils are on the younger surfaces of fans on
slopes away from hills. Upton soils are on the higher, older sloping fans at the base
of hills. Other soils make up as much as 20 percent of each mapped area. These
soils are so similar in use and management that mapping them separately is not
justified.

Typically, Sanderson soils have a surface layer of grayish brown gravelly loam
about 5 inches thick. The next layer, to a depth of 17 inches, is light brownish gray
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gravelly loam. Between a depth of 17 to 60 inches is light reddish brown very gravelly
loam. These soils are calcareous and moderately alkaline throughout.

Typically, Upton soils have a surface layer of yellowish brown gravelly loam about
6 inches thick. The next layer, to a depth of 18 inches, is light yellowish brown
gravelly loam. The substratum is very pale brown indurated caliche.

The soils in this association are well drained. Runoff is medium and permeability
is moderate. Available water capacity is low in Sanderson soils and very low in Upton
soils. The hazard of water erosion is moderate and the hazard of soil blowing is
slight.

Other soils in this association are small areas of Hodgins and Reakor soils. These
soils are in narrow drainage ways.

The soils in this association are used as rangeland. They have low potential for
growing irrigated crops be-cause of the low and very low available water capacity.
The potential for growing native range plants is low because of the very low rainfall.
Characteristic native vegetation is bush muhly, black grama, slim tridens, and Wright
threeawn. The potential for rangeland habitat is medium.

The potential of the Sanderson soils for most urban uses is low because of small
stones and corrosivity to uncoated steel. Upton soils have low potential for most
urban uses because of corrosivity to uncoated steel and shallow depth to cemented
or indurated caliche. These soils have medium potential for recreational uses
because of small stones on the surface.

Sanderson soils are in capability subclass Vs, nonirrigated. Upton soils are in
capability subclass Vlis, nonirrigated. Both are in the Gravelly range site.

37—Saragosa association, nearly level. The soils in this association are shallow
soils over gypsiferous material. They occur on uplands in depressional areas. Slopes are
less than 1 percent. Soil areas are irregular in shape and range from 100 to several
thousand acres.

Saragosa soils make up 80 to 90 percent of the mapped areas. They occur as
continuous bodies within which are elliptical areas of Holloman soils and long, narrow
and oval areas of Orla soils. Areas of Holloman and Orla soils are 5 to 50 acres and
make up 5 to 20 percent of the mapped areas. Other soils make up less than 5 percent of
the areas. These soils are so similar in use and management that mapping them
separately is not justified.

Saragosa soils have a surface layer of silt loam, loam, clay loam, or silty clay loam.
Typically, they have a surface layer of extremely saline, brown clay loam about 4 inches
thick. This layer rests abruptly on extremely saline, white gypsiferous material that is soft
in the upper part and weakly cemented in the lower part. This layer extends to a depth of
more than 60 inches.

The Saragosa soils are poorly drained. They are flooded briefly one year in every 5 to
10 years. Runoff is very slow. Permeability is moderate. Available water capacity is very
low because of extreme salinity. The hazard of water erosion is slight and the hazard of
soil blowing is moderate. A seasonal, extremely saline high water table is at a depth of 2
to 4 feet sometime during the fall, winter, or spring each year.

Other soils of this association are areas of Balmorhea soils, which make up less than
5 percent of any one mapped area.

Saragosa soils are not suited to irrigated or nonirrigated cropland because of extreme
salinity. These soils are used as rangeland or for housing and commercial development.
The potential for growing native range plants is low. Only plants with a very high salt
tolerance grow on this soil. Native vegetation is dominantly pickleweed with scattered
fourwing saltbush, mesquite, and alkali sacaton. The soil is subject to occasional flooding.
The potential for wildlife habitat is low.

The soils in this association have low potential for most urban and recreational uses
because of depth to gypsum, occasional flooding, and depth to the high water table.
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These soils are in capability subclass VIlIs, nonirrigated. These soils are not classified
in a range site.

38—Toyah loam. This deep, nearly level soil is on flood plains. Slopes average
less than 0.5 percent. Soil areas are long and narrow to irregular in shape and range
from about 12 to 1,000 acres.

Typically, this soil has a surface layer of brown loam about 7 inches thick. From a
depth of 7 to 60 inches is clay loam that is grayish brown in the upper part and strong
brown in the lower part. This soil is saline, calcareous, and moderately alkaline
throughout.

This soil has moderate permeability and is well drained. It is rarely flooded.
Available water capacity is high. The hazard of water erosion is slight and the hazard
of soil blowing is moderate. The rooting zone is deep and easily penetrated by plant
roots.

Included with this soil in mapping are small areas of Toyah clay loam, soils similar
to Toyah soils that have sandy loam subsurface horizons, and soils that have a light
colored surface layer. These included soils make up as much as 25 percent of each
mapped area.

Most of the soil in this map unit is used for growing irrigated crops. A few areas
are used for housing, commercial development, or range. Cotton, alfalfa, grain
sorghum, and small grain are the major crops. This soil is not suited to nonirrigated
farming because of very low rainfall.

The potential for growing irrigated crops depends on the quantity and salinity of
the water used. Major limitations of this soil are soil tilth and salinity. A well designed
irrigation system and proper application of irrigation water are needed. Both surface
and sprinkler irrigation systems can be used. However, if the irrigation water has an
electrical conductivity of more than 4 millimhos per centimeter, sprinkler irrigation can
result in leaf burn.

Leaving crop residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

The potential for converting cultivated areas back to native rangeland is low. Very
low rainfall and little runoff from higher adjacent areas, which has been reduced by
diversion, road, and irrigation ditch construction, are limitations.

If this soil is in native rangeland, the potential for growing native range plants is
high. Low rainfall is a limitation; however, this soil receives runoff and produces more
forage than most other soils. The potential for wildlife habitat is medium.

The potential for most urban and recreational uses is low. This soil is subject to
flooding during abnormally heavy rainfall. Other limitations are corrosivity to uncoated
steel and moderate shrink-swell potential.

This Toyah soil is in capability subclass Ilw, irrigated, and VIw, nonirrigated, and
in the Draw range site.

39—Toyah clay loam. This deep, nearly level soil is on flood plains and alluvial
fans. Slopes are less than 1 percent. Soil areas are irregular in shape and range from
about 5 to 1,100 acres.

Typically, the surface layer is dark grayish brown clay loam about 16 inches thick.
The underlying layer to a depth of more than 60 inches is light brownish gray sandy
clay loam with a few strata of clay loam. This soil is calcareous and moderately
alkaline throughout.
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This soil is well drained. It is subject to rare flooding during the rainy season in
areas not protected by diversions. Available water capacity is high. The rooting zone
is deep and easily penetrated by plant roots. The hazard of water erosion is slight
and the hazard of soil blowing is moderate.

Included with this soil in mapping are small areas of Balmorhea clay loam, Toyah
loam, and Verhalen clay. Also included are areas of a soil similar to the Toyah soll
that has a light colored surface layer. The included soils make up less than 10
percent of each mapped area.

Most of the soil in this map unit is used as cropland. Major crops are cotton,
alfalfa, grain sorghum, small grains, and grasses. Some areas are used as rangeland
or for housing and commercial development. This soil is not suited to nonirrigated
farming because of very low rainfall.

Major limitations of this soil are soil tilth and salinity. The potential for growing
irrigated crops depends on the quantity and salinity of the water used. A well
designed irrigation system and proper application of irrigation water are needed. Both
surface and sprinkler irrigation systems can be used. However, if irrigation water has
an electrical conductivity of more than 4 millimhos per centimeter, sprinkler irrigation
can result in leaf burn.

Leaving crop residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

The potential for converting cultivated areas back to native rangeland is low. Very
low rainfall and little runoff from higher adjacent areas, which has been reduced
because of road and irrigation ditch construction, are the limiting factors.

The potential for growing native range plants is high. Low rainfall is a limitation;
however, this soil receives runoff and produces more forage than most other soils.
The potential for rangeland wildlife habitat is medium.

The potential for urban uses, if the soil is protected from flooding, is medium.
Moderate shrink-swell potential is a limitation. Low strength is a limitation for local
roads and streets. The potential for recreational uses is medium if the soil is
protected from flooding. The dusty soil surface is a limitation. If the soil is not
protected from flooding, the potential for urban and recreational uses is low.

This soil is in capability subclass Ilw, irrigated, and Vlw, nonirrigated, and in the
Draw range site.

40—Toyah clay loam, saline. This deep, nearly level soil is on flood plains.
Slopes average about 0.5 percent. Soil areas are irregular in shape and range from
40 to several hundred acres.

Typically, this soil has a surface layer of grayish brown clay loam about 14 inches
thick. The underlying layer to a depth of 60 inches is light brown sandy clay loam with
thin strata of silt loam and loam. This soil is calcareous and moderately saline
throughout.

This soil is well drained. It is subject to rare flooding during abnormally heavy
rainfall. Runoff is medium. Permeability is moderate. Available water capacity is
moderate because of soil salinity. The rooting zone is deep and easily penetrated by
plant roots. The hazard of water erosion is slight and the hazard of soil blowing is
moderate.

Included with this soil in mapping are small areas of Pecos, Arno, Gila, and
Patrole soils. Also included are areas of a soil similar to Toyah soils that has a light
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colored surface layer. The included soils make up less than 20 percent of each
mapped area.

Most of the soil in this map unit is or has been used for irrigation. Some areas are
used as rangeland. Major crops are cotton, alfalfa, barley, or such pasture grasses as
bermuda or blue panicum. This soil is not suited to nonirrigated farming because of
very low rainfall.

Major limitations of this soil are soil tilth and salinity. The potential for growing
irrigated crops depends on the quantity and salinity of the water used. A well
designed irrigation system and proper application of irrigation water are essential.
Both surface and sprinkler irrigation systems can be used. However, if irrigation water
has an electrical conductivity of more than 4 millimhos per centimeter, sprinkler
irrigation can result in leaf burn.

Leaving crop residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of water from
the surface. A leaching program based on the salt tolerance of the crop grown and
salinity of the irrigation water is needed. Refer to the section "Use and management
of the soils" for more information on these and other management concerns.

This soil has medium potential for growing native range plants because of low
rainfall and rare overflow. Native range plants are alkali sacaton, fourwing saltbush,
vine-mesquite and giant sacaton. The potential for wild-life habitat is low.

This soil has low potential for most urban uses because of rare flooding,
moderate shrink-swell potential, and corrosivity to uncoated steel. The potential for
recreational uses is medium because of the dusty soil surface.

This soil is in capability subclass llls, irrigated, and Vlis, nonirrigated, and in the
Salty Bottomland range site.

41—Upton gravelly loam, 0 to 2 percent slopes. This shallow, nearly level soil
is on uplands. Surfaces are plane to convex. Soil areas are oval to irregular in shape
and range from 5 to 300 acres.

Typically, this soil has a surface layer of gravelly loam about 12 inches thick that
is brown in the upper part and yellowish brown in the lower part. The next layer, to a
depth of 18 inches, is light yellowish brown gravelly loam. The underlying layer to a
depth of 60 inches is pink to pinkish white caliche that is indurated in the upper part
and soft in the lower part. This soil is calcareous and moderately alkaline throughout.

This soil is well drained. Runoff is medium and permeability is moderate.
Available water capacity is very low. The hazards of water erosion and soil blowing
are slight.

Included with this soil in mapping are areas of gravelly Delnorte soils which are
generally on small oval-shaped hills at slightly higher elevations. Also included are
areas of a soil similar to the Upton soil that has less than 15 percent gravel in the
profile. Other soils in small areas are Hoban silty clay loam, Reeves clay loam, and
Reakor silty clay loam. These included soils make up 10 to 20 percent of each
mapped area.

This soil is used as irrigated cropland and rangeland. Cotton, alfalfa, grain
sorghum, and small grain are the major crops.

This soil has low potential for growing irrigated crops because of very low available
water capacity and shallow rooting depth. The areas in cultivation are small areas that
are included in large fields of soils that are better suited to cultivation. Good management
practices include leaving crop residue on the surface when crops are not being grown,
timely and limited tillage, and rotation of crops. A well designed irrigation system, proper
application of irrigation water, and salinity control are essential. Surface and sprinkler
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irrigation systems can be used. However, if the salinity of the water exceeds 4 millimhos
per centimeter, sprinkler systems can result in leaf burn.

The potential for converting cropland to rangeland is low. Very low rainfall and
lack of runoff from higher adjacent areas, which has been reduced because of road
and irrigation ditch construction, are limitations. The potential for wildlife habitat is
medium if the soil is irrigated, and low elsewhere.

This soil has low potential for growing native range plants because of very low
rainfall and very low available water capacity.

The potential for most urban uses is low because of depth to indurated caliche
and corrosivity to uncoated steel. The potential for most recreational uses is medium
because of the dusty soil surface and small stones.

This soil is in capability subclass Vs, irrigated, and VIls, nonirrigated, and in the
Gravelly range site.

42—Upton-Delnorte association, nearly level. The soils in this association are
very shallow and shallow, nearly level soils on uplands. Slopes are 0 to 2 percent.
Soil areas range from 10 to several thousand acres.

Upton soils make up 40 to 50 percent, and Delnorte soils make up 30 to 40
percent of each mapped area. Upton soils are on lower positions in the landscape
and Delnorte soils are on higher positions. Other soils comprise up to 30 percent of
each mapped area. These soils are so similar in use and management that mapping
them separately is not justified.

Typically, Upton soils have a surface layer of light brownish gray loam about 4
inches thick. The next layer, to a depth of 12 inches, is pale brown gravelly loam. The
substratum is indurated caliche. These soils are calcareous and moderately alkaline
throughout.

Typically, Delnorte soils have a surface layer of light brownish gray, moderately
alkaline, calcareous, very gravelly loam about 6 inches thick. The underlying layer is
indurated caliche.

Upton and Delnorte soils are well drained. Runoff is medium from Upton soils,
and rapid from Delnorte soils. Permeability is moderate above the indurated caliche
layer. Internal drainage is restricted by the indurated caliche layer. Available water
capacity is very low.

Other soils in this association are small areas of Reakor soils and a soil similar to
Upton soils that has indurated caliche at a depth of 20 to 30 inches.

The soils in this association are not suited to irrigated cropland because of very
low available water capacity and a high volume of gravel. These soils are used
mainly as rangeland, but the potential for growing native range plants is low. Low
rainfall, low available water capacity, and little runoff from higher adjacent areas limit
forage production. The potential for rangeland wildlife habitat is low.

The soils in this association have low potential for most urban uses because of
depth to hard caliche and corrosivity to uncoated steel. The potential for recreational
uses is low because of surface gravel.

These soils are in capability subclass Vlls, nonirrigated, and in the Gravelly range
site.

43—Verhalen clay. This deep, nearly level soil is on outwash plains. Slopes are
less than 1 percent. Surfaces are plane to concave; however, there is a slight gilgai
microrelief of microknolls and microdepressions. Soil areas are somewhat
rectangular and range from 5 acres to several thousand acres.

Typically, this soil has a surface layer of grayish brown clay about 10 inches thick.
The next layer, to a depth of 43 inches, is brown clay. The underlying layer to a depth
of 60 inches is pink calcareous clay with common soft masses and concretions of
calcium carbonate and gypsum. This soil is saline, calcareous, and moderately
alkaline throughout.
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Verhalen clay is moderately well drained. It is subject to rare flooding. Runoff is
slow and permeability is very slow. Water enters rapidly when the soil is dry and
cracked, and enters very slowly when the soil is wet and the cracks are sealed.
Available water capacity is moderate. The hazard of water erosion is slight and the
hazard of soil blowing is moderate.

Included with this soil in mapping are small areas of Delnorte, Hoban, Hodgins,
Limpia, and Reakor soils. Also included are areas of soils similar to Verhalen soils
that have very gravelly layers below a depth of 30 inches and do not have the gilgai
microrelief. These included soils make up as much as 25 percent of each mapped
area.

This Verhalen soil is used as rangeland and irrigated cropland, hayland, and
pastureland. Cotton, barley, and alfalfa are the major crops. This soil is not suited to
nonirrigated farming because of very low rainfall.

Major limitations of this soil are soil tilth and salinity. The potential for growing
irrigated crops depends on the quantity and salinity of the water used. A well
designed irrigation system and proper application of irrigation water is needed. Both
surface and sprinkler irrigation systems can be used. However, if irrigation water has
an electrical conductivity of more than 4 millimhos per centimeter, sprinkler irrigation
can result in leaf burn.

Leaving residue on the surface when crops are not being grown, timely and
limited tillage, and rotation of crops help control soil blowing and water erosion and
help conserve moisture. Crop residue also helps maintain soil productivity and
reduce the amount of salt coming to the surface through evaporation of wate