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

Major fieldwork for this soil survey was completed in the period 1972-77. Soil
names and descriptions were approved in 1978. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1978. This
survey was made cooperatively by the Soil Conservation Service, the Arizona
Agricultural Experiment Station, and the California Agricultural Experiment Sta-
tion. It is part of the technical assistance furnished to the Laguna, Yuma, and
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Foreword

The Soil Survey of Yuma-Wellton Area, Parts of Yuma County, Arizona,
and Imperial County, California, contains much information useful in any land-
planning program. Of prime importance are the predictions of soil behavior for
selected land uses. Also highlighted are limitations or hazards to land uses that
are inherent in the soil, improvements needed to overcome these limitations,
and the impact that selected land uses will have on the environment.

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

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

_ground installations.

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

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

Thomas G. Rockenbaugh
State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF YUMA-WELLTON AREA
PARTS OF YUMA COUNTY, ARIZONA, and IMPERIAL COUNTY, CALIFORNIA

By Russel L. Barmore, Soil Conservation Service

Soils surveyed by Russel L. Barmore, Earl G. Chamberlin, Harlan E. Jacoby, and John P. White,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with the
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YUMA-WELLTON AREA, PARTS OF YUMA COUNTY,
ARIZONA, AND IMPERIAL COUNTY, CALIFORNIA, (re-
ferred to elsewhere in this survey as Yuma-Wellton
Area) is in the southwest corner of Arizona and the
southeast corner of California. It has a total area of
1,042,429 acres, or 1,628 square miles. Yuma, the
county seat of Yuma County, has a population of 35,000.

The survey area is in the Western Range and Irrigated
Region of the Sonoran Desert section of the Basin and
Range province. The Colorado River and the All-Ameri-
can Canal form the western boundary. The Gila River is
an intermittent stream that flows westerly through the
central part of the area. The northern and southern parts
consist of old river terraces and broad alluvial fans that
are drained by the Gila and Colorado Rivers.

Elevation ranges from 75 feet where the Colorado
River enters Mexico to more than 2,000 feet on some of
the peaks scattered throughout the survey area.

The climate in the survey area is characterized by
moderate temperatures in winter and by hot, dry weather
in summer. Precipitation is sporadic. It occurs mainly in
the period of July to December.

Farming is the most important industry in the survey
area. The main crops are citrus fruit, cotton, alfalfa, small
grain, and truck crops. Additional income is provided by
military installations and tourism.

General nature of the area

This section briefly discusses the settlement and de-
velopment, history of irrigated farming, farming, transpor-
tation, and climate of the survey area.

Settlement and development

The survey area is rich in cultural history. Hernando de
Alarcon, an early Spanish explorer, sailed up the Colora-
do River past the present site of Yuma in 1540. At that

time Indians of the Yuman culture were living along the
banks of the Colorado and Gila Rivers.

During the period of the American Revolution, Padre
Francisco Garces established two missions in the area.
The area south of the Gila River remained in Mexican
hands until completion of the Gadsden Purchase in
1854.

In the early days it was impossible for wagon trains to
traverse the rugged terrain north of the Gila River. Many
immigrants to the California goldfields thus followed the
Gila Trail, which crossed the Colorado River where
Yuma now stands. By 1875 a number of homesteads
had been established in both the Mohawk and Antelope
Valleys to the east. Most of the early settlers were prob-
ably either miners or persons who worked at the river
crossing. The Pony Express and Butterfield-Overland
Stage Line did much to encourage settlement. With the
extension of the Southern Pacific Railroad into the area
in 1877, the area was opened up for development.

The city of Yuma was surveyed by Charles D. Poston,
one of Arizona's first legislators, in 1854, By 1880 the
population was 1,200, second only to Tucson in the
Arizona territory. When Arizona became a state in 1912,
Yuma had a population of 6,000. The survey area now
has a population of 43,000. Yuma has been experiencing
a rapid increase in population since 1960.

Farming is the leading economic enterprise in the
area, although government employment and winter visi-
tors contribute significantly to the economy.

History of irrigated farming

Early farmers in the survey area had to rely mainly on
the annual spring floods of the Colorado River to provide
moisture for crops. When the floods failed, the Indians
subsisted on wild plants such as mesquite, Indian tea,
and several varieties of cactus. Hernando de Alarcon
observed Indians carrying on a form of irrigated farming
at the confluence of the Gila and Colorado Rivers, a few
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miles above the present site of Yuma. Father Eusabio
Kino, while visiting the lower part of Gila Valley in 1700,
wrote of seeing little fields of maize, watermelons, cala-
bashes, and beans.

The first white settler in the area to practice irrigation
on a large scale was Jose Maria Redondo. The date was
about 1870. The irrigation system included reed and
earthern dams and a network of about 27 miles of
canals to serve 2,000 acres of farmland along the Gila
River, just east of its confluence with the Colorado River.
These structures undoubtedly were washed out during
flooding and had to be rebuilt on a regular basis.

The most significant date for farming in the survey
area was June 17, 1802, the date the National Reclama-
tion Act was passed. Under this act, the Secretary of the
Interior was authorized to use Federal funds to develop
irrigation projects, the cost of which was to be repaid by
those using the water.

Under the authority of this act, the Yuma Project was
conceived in-1904 and formally approved by the Presi-
dent in 1911, It provided for the development of some
16,000 acres of land in California and for the develop-
ment of some 55,000 acres in Yuma Valley, 20,000
acres in Gila Valley, and 40,000 acres on the mesa
south and east of Yuma. To bring water to the Yuma and
Gila Valleys under this project, Laguna Dam was con-
structed in 1909. After construction of Laguna Dam,
farmland in the Yuma and Gila Valleys was rapidly devel-
oped. By 1921, 40,000 acres in the Yuma Valley was
under cultivation, compared with about 65,000 acres at
the present time.

The northern part of Gila Valley also received water
from Laguna Dam. The southern part during this time
was irrigated with water from privately owned wells. It
was not until this part of the valley was included in the
Gila Reclamation Project that it was designated to re-
ceive Colorado River water.

Later, Congress passed the Boulder Canyon Projects
Act of 1928 and the Gila Projects Reauthorization Act of
1947. It was the passage of these two acts that put
farming in the Wellton-Mohawk area and on the Yuma
Mesa on a sound basis.

When Congress passed the Boulder Canyon Projects
Act of 1928 authorizing the construction of Boulder Dam,
now known as Hoover Dam, it also authorized the Secre-
tary of the Interior to make studies of the feasibility of
using Colorado River water in a reclamation project to be
known as the Parker-Gila Valley Reclamation Project.
The first unit of the project became known as the Gila
Reclamation Project and comprised some 11,000 acres
in the northern and southern parts of Gila Valley and
139,000 acres on Yuma Mesa.

After Imperial Dam was constructed in 1938, enough
capacity was available in the structures on the Arizona
side for development of the Gila Project (figs. 1 and 2).
The Wellton-Mohawk area was excluded from the first
authorization for the Gila Project. However, it was this
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area, which was a vital part of the Gila Project Reauthor-
ization Act of 1947, that resulted in th Gila Project as it is
today. _

With the increase in use of water upstream of the Gila
River, especially in the Phoenix area, and with the con-
struction of a series of dams for flood control, farming,
and domestic use, the Gila River began to dry up. Deep
well pumping became necessary in areas along the Gila
River that were not provided with Colorado River water.

By 1940 the area began experiencing a serious salinity
problem that required abandonment of many farms. Be-
cause of the seriousness of the situation, Congress as-
sisted the Bureau of Reclamation by reducing the size of
the Gila Project on the Yuma Mesa and substituting
some 75,000 acres located east of the Gila Mountains in
the Wellton area. The Gila Project was reauthorized and
was to consist of a Yuma Mesa division of about 40,000
acres and a Wellton-Mohawk division of 75,000 acres. In
May 1952, Colorado River water was first turned into the
Wellton-Mohawk division. This water was first provided
to the Texas Hill area.

Farming

Farming is the foundation of the survey area’s econo-
my. All the farmland is in or adjacent to river valleys,
where there is access to gravity-fed water from the Colo-
rado River irrigation network or to water from wells.
About 50 percent, or 322,000 acres, of the arable land
has been developed for irrigated farming. Of this total,
approximately 42,000 acres is irrigated by water from
wells. Most of this acreage is east of the Waellton-
Mohawk Irrigation District and Yuma Mesa, which ex-
tends to the vicinity of Texas Hill. The supply of good
quality irrigation water is the main factor limiting the acre-
age used as cropland.-

The soils in the survey area can be divided into two
groups—valltey soils and mesa soils. Most farming in the
area is done on the valley soils, which have more favora-
ble available water capacity and are more fertile. They
generally are silty and clayey. Most of these soils are
alkaline, and in some areas salt has accumulated. The
valley soils are used to produce alfalfa hay, cotton, sugar
beets, small grain, grain sorghum, and vegetables.

The mesa soils are sandy and have low available
water capacity and natural fertility. They are on older
terraces of the Gila and Colorado River flood plains.
These soils require special care for successful farming,
but crops can be grown satisfactorily. The soils produce
citrus fruit, alfalfa hay, peanuts, and small grain.

In 1975, crops accounted for 79 percent of the total
agricultural income and livestock and livestock products
accounted for 21 percent. Income generated from the
sale of livestock and. livestock products has been erratic
since about 1970. Most of this was the result of low
income from cattle feeding operations.
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Of approximately 322,000 acres in cropland in 1975,
about 121,000 acres was in wheat, 75,000 acres in al-
falfa, 34,000 acres in citrus, 32,000 acres in cotton, and
23,000 acres in lettuce. The remaining acreage, except
for that used for date groves, pecan groves, vineyards,
bermudagrass, and a few other semipermanent crops,
was used in a multiple-cropping program. Such a pro-
gram includes small grain, melons, safflower, and sugar
beets, or it includes a large number of other combina-
tions based largely on the current economic outlook.

The livestock industry generally ranks second to crop
production as a source of income. Feedlot operations
are most important to the livestock industry, followed by
winter pasturing of sheep and swine production. In addi-
tion, very small dairy herds and a few head of livestock
are kept on irrigated pasture scattered throughout the
area. The number of cattle on feedlots varies according
to market conditions, generally from 70,000 to 150,000
head each year. Sheep are produced mainly in winter
grazing operations. Bred ewes to be pastured on alfalfa
and small grain are brought in from summer range at
higher elevations.

Swine production at one time totaled 10,000 head.
This total has dropped to 5,500. Most of these are raised
in feeding operations, but there are a few small breeding
herds in the area. With an increase in grain production
and improved methods of cooling, swine production
could be expected to increase substantially if market
conditions justify it.

Transportation

Two major Federal highways serve the survey area.
They are Interstate 8, which runs from east tc west, and
U. S. Highway 95, which runs from north to south. One
railroad serves the area, and passenger service is availa-
ble on Amtrak. The main freight terminal is at Yuma.

The survey area is provided with an air service termi-
nal located at Yuma. Two airlines serve the area.

Climate

Table 1 gives data on temperature and precipitation,
as recorded in Yuma Valley, Arizona, during the period
1951-75. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring Table 3 pro-
vides data on length of the growing season.

In winter, the average temperature is 55 degrees F
and the average daily minimum is 40 degrees." The
lowest temperature on record, 19 degrees, occurred in
Yuma Valley on January 14, 1963. Temperature inver-

sions and cold air drainage are especially critical to the

citrus industry in winter. The air temperature in the
groves is generally 10 degrees or more cooler than the
air temperature in noncitrus areas. To protect the sensi-
tive trees, the National Weather Service provides daily
minimum temperature forecasts in winter. Table 4 gives

the number of cold nights that were recorded throughout
the survey area from 1964 through 1976.

in summer, the average temperature is 87 degrees
and the average daily maximum is 104 degrees.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 degrees). 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, 1 inch, or 50 percent,
usually falis in April through September, which includes
the growing season for most crops. In 2 years out of 10,
the April through September rainfall is less than .10 inch.
The heaviest 1-day rainfall during the period of record
was 1.95 inches in Yuma Valley on September 18, 1963.
Thunderstorms occur on about 10 days each year.

The average relative humidity in midafternoon is about
20 percent. Humidity is higher at night in all seasons,
and the average at dawn is about 50 percent. In the
period from mid-July to mid-September, the moisture
content of the air is higher than might be expected in a
desert area. This results from a changing wind pattern
and the nearness of the Gulf of Lower California. Hot air
ballooning upward draws in moisture-laden air from this
body of water. During this time, wet bulb temperatures
are frequently between 75 to 80 degrees. The percent-
age of possible sunshine is 95 in summer and 85 in
winter. The prevailing direction of the wind is from the
north. Average windspeed is highest, 10 miles per hour,
in July.

How this survey was made

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

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



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

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

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

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
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, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a
unique natural landscape. Typically, a map unit consists
of one or more major soils and some minor soils. It is
named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.
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Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The general soil map at the back of this survey does
not join, in all instances, with the general soil maps of
adjacent survey areas. Differences in the maps have
resulted from the differences in the occurrence of soil
patterns and from recent advances in classification.

The eight map units in this survey area are described
in the following pages.

1. Holtville-Gadsden-Kofa

Deep, nearly level, well drained, clayey soils; on flood
plains and low terraces

This map unit is on the Colorado River flood plain and
low terraces. It is in Bard Valley, California, and Yuma
Valley, Arizona.

This unit makes up about 11 percent of the survey
area. About' 25 percent of the unit is Holtville soils, 20
percent is Gadsden soils, 15 percent is Kofa soils, and
40 percent is soils of minor extent.

The soils in this unit have clay in the upper part of the
profile. The Holtville soils are underlain by very fine
sandy loam or silty clay loam below a depth of 20 to 36
inches, .the Gadsden soils are clay to a depth of 60
inches or more, and the Kofa soils are underlain by sand
at a depth of 20 to 36 inches.

Minor in this unit are the well drained Gilman, Glenbar,
and Vint soils. These soils occur at random throughout
the unit.

This unit is used for irrigated cotton, bermudagrass,
alfalfa hay, small grain, and truck crops. Because of slow
permeability, the soils are marginally suited to citrus fruit.
The community of Gadsden and the town of Somerton
are on these soils. In addition, an increasing number of
subdivisions have recently been built on this unit west of
Yuma.

This unit is limited for sanitary facilities and community
development because of the slow permeability and high
shrink-swell potential of the clay-layers.

2. Indio-Ripley-Lagunita

Deep, nearly level to gently sloping, well drained and
somewhat excessively drained, silty and sandy soils; on
flood plains, low terraces, and alluvial fans and in drain-
ageways

This map unit is on the Gila River flood plain.
This unit makes up about 20 percent of the survey
area. About 55 percent of the unit is Indio soils, 15
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percent is Ripley soils, 15 percent is Lagunita soils, and
15 percent is soils of minor extent.

Indio and Ripley soils are well drained and are silty in
the upper part of the profile. Indio soils are underlain by
silt loam, and Ripley soils are underlain by sand. Lagun-
ita soils are somewhat excessively drained and are
sandy throughout.

Minor in this unit are the well drained Gilman, Glenbar,
and Vint soils.

This unit is used mainly for irrigated alfalfa hay, cotton,
small grain, and truck crops.

The hazard of flooding is the main limitation for sani-
tary facilities and community development.

3. Rositas-Superstition

Deep, nearly level to undulating, somewhat excessively
drained, sandy soils; on old terraces, alluvial fans, and
sand dunes

This map unit is along the Colorado and Gila Rivers. It
is referred to locally as the Yuma Mesa.

This unit makes up about 12 percent of the survey
area. About 50 percent of the unit is Rositas soils, 35
percent is Superstition soils, and 15 percent is soils of
minor extent.

The Rositas soils are undulating and are on the higher
terraces, alluvial fans, and sand dunes. The Superstition
soils are nearly level and are on terraces. The vegetation
is big galleta on the Rositas soils and creosotebush on
the Superstition soils. Both soils are sandy throughout,
but the Superstition soils are not so red as the Rositas
soils and have accumulations of lime below a depth of
about 14 inches.

Minor in this unit are the well drained Ligurta and
Cristobal soils. These soils are in small depressions on
the higher terraces. They have a surface cover of var-
nished desert pavement.

The soils in this unit are mainly in desert vegetation,
but a part of Yuma Mesa is used for high-value citrus
fruit and alfalfa hay. Also, a part of the city of Yuma is
on these soils.

These soils have slight limitations for most kinds of
community development. Windbreaks and other kinds of
cover help to control soil blowing.

4. Dateland-Weliton

Deep, nearly level, well drained, loamy soils; on old allu-
vial fans and high terraces

This map unit is along the Gila River. It is between the
Gila and Mohawk Mountains.

This unit makes up about 5 percent of the survey area.
About 40 percent of this unit is Dateland soils, 40 per-
cent is Wellton soils, and 20 percent is soils of minor
extent.

The Dateland soils are on the lower part of the alluvial
fans and terraces adjacent to the Gila River. They are
fine sandy loam and loam throughout. Some areas have
a loamy fine sand or loam surface layer. The Weliton
soils are on the higher part of the alluvial fans and
terraces. They have a loamy sand surface layer and a
fine gravelly sandy loam subsoil.

Minor in this unit are the well drained Antho soils and
the excessively drained Carrizo soils in drainageways,
the well drained Tremant and Cristobal soils on old allu-
vial fans, and the somewhat excessively drained Rositas
soils on sand dunes.

The soils in this unit are used mainly for limited live-
stock grazing. About 20 percent of the unit is used for
irrigated citrus fruit and alfalfa hay.

The soils in this unit are slightly limited for sanitary
facilities, community development, and recreational facili-
ties.

5. Ligurta-Cristobal-Carrizo

Deep, nearly level, well drained and excessively drained,
gravelly and very gravelly soils; on alluvial fans, low
terraces, and flood plains

This map unit is on terraces along the Colorado and
Gila Rivers, on broad old alluvial fans in the eastern part
of the survey area, and on flood plains throughout the
area.

This unit occupies about 24 percent of the survey
area. About 40 percent of this unit is Ligurta soils, 30
percent is Cristobal soils, 15 percent is Carrizo soils, and
15 percent is soils of minor extent.

The well drained Ligurta soils are on the lower slopes
of alluvial fans and low terraces, and the well drained
Cristobal soils are on the higher slopes. Both soils have
a surface of dense, varnished desert pavement over a
fluffy, strongly saline subsoil. The Ligurta soils are less
than 35 percent gravel in the subsoil, and the Cristobal
soils are more than 35 percent gravel. The excessively
drained Carrizo soils are on flood plains and alluvial fans
and are very gravelly sand throughout.

Minor in this unit are the well drained Antho and Tre-
mant soils and the somewhat excessively drained Rosi-
tas soils.

The soils of this unit are in desert vegetation.

High salinity in the Ligurta and Cristobal soils and high
content of gravel in all the soils are the main limitations
for farming. On the Ligurta and Cristobal soils, slow per-
meability and moderate shrink-swell potential are the
main limitations for septic tank absorption fields, commu-
nity development, and recreational facilities. The main
limitation on the Carrizo soils for these uses is the
hazard of flooding.



6. Tremant-Harqua-Rositas

Deep, nearly level, well drained and somewhat exces-
sively drained, gravelly and sandy soils; on terraces, allu-
vial fans, and sand dunes

This map unit is in the eastern part of the survey area.

This unit occupies about 14 percent of the survey
area. About 50 percent of this unit is Tremant soils, 30
percent is Harqua soils, 15 percent is Rositas soils, and
5 percent is soils of minor extent.

The well drained Tremant soils are on the lower part
of the terraces that separate areas of Harqua soils. They
have a loam or gravelly loam surface layer and a gravel-
ly clay loam subsoil. The well drained Harqua soils are
on the higher part of the terraces. They have a gravelly
loam surface layer and a gravelly clay loam subsoil, and
they are saline. These soils have a surface cover of
desert pavement. The somewhat excessively drained,
sandy Rositas soils occur as sand dunes that are scat-
tered throughout the unit.

Minor in this unit are the well drained Antho, Gachado,
and Indio soils and the excessively drained Carrizo soils.

The soils of this unit are mainly in undisturbed desert
vegetation, but some areas near Aztec and Hyder are
cultivated. '

High salinity of the Harqua soils, the gravelly surface
of the Tremant soils, and the sandy texture of the Rosi-
tas soils are the main limitations for farming. If the
Harqua soils are leached, they and the Tremant and
Rositas soils are well suited to alfalfa hay, cotton, small
grain, and safflower.

Seepage on the Rositas soils and moderate shrink-
swell potential on the Harqua and Tremant soils are the
main limitations for sanitary facilities and community de-
velopment.

7. Cherioni-Rock outcrop

Very shallow and shallow, gently sloping to steep, well
drained, extremely cobbly soils, and Rock oulcrop; on
hills and mountains

This map unit is in the eastern part of the survey area.

This unit occupies about 2 percent of the survey area.
About 55 percent of the unit is Cherioni soils, 30 percent
is Rock outcrop, and 15 percent is soils of minor extent.

The Cherioni soils have both a hardpan and bedrock
at a depth of less than 20 inches. They are on hills and
on the lower slopes of mountains. They formed in mate-
rial weathered from andesite, basalt, and rhyolite. Rock
outcrop consists of exposures of volcanic rock on peaks
and ridge crests.

Minor in this unit are the well drained Gachado soils
and areas of limy colluvium at the base of the moun-
tains.

This unit is in undisturbed native vegetation.
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This unit is poorly suited to crops, sanitary facilities,
community development, and recreational facilities. Ex-
cessive slope, an extremely cobbly surface, and shallow
depth to bedrock are the main limitations for these uses.

8. Laposa-Rock outcrop

Moderately deep, steep, well drained, extremely gravelly
soils, and Rock outcrop; on hills and mountains

This map unit is mainly in the Gila, Mohawk, and Trigo
Mountains.

This unit occupies about 12 percent of the survey
area. About 40 percent of the unit is Laposa soils, 25
percent is Rock outcrop, and 35 percent is soils of minor
extent.

The Laposa soils are underlain by bedrock at a depth
of 20 to 40 inches. They are very gravelly loam and are
on steep side slopes. They formed in material weathered
from granite, gneiss, schist, andesite, and rhyolite. Rock
outcrop consists of exposures of rock on the peaks and
crests of hills and mountains.

Minor in this unit are the well drained Ligurta and
Cristobal soils and the excessively drained Carrizo soils.

This unit is in undisturbed desert vegetation.

This unit is poorly suited to crops, sanitary facilities,
and urban development. Steepness of slope and high
content of gravel are the main limitations for these uses.

Soil maps for detailed planning

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

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

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

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the substratum, all the soils of a
series have major horizons that are similar in composi-
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tion, thickness, and arrangement in the profile. A soil
series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the substratum and in slope, erosion, stoni-
ness, salinity, wetness, or other characteristics that
affect their use. On the basis of such differences, a soil
series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or man-
agement. For example, Indio silt'loam is one of several
phases within the Indio series.

Some map units are made up of two or more dominant
kinds of soil. One such kind of map unit is shown on the
soil map of this survey area: complex.

A soil complex consists of areas of two or more soils
that are so intricately intermingled or so small in size that
they cannot be shown separately on the soil map. Each
area includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Harqua-Tremant complex is an example.

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

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

The acreage and proportionate extent of each map
unit are given in table 5, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

Soil descriptions

1—Antho sandy loam. This deep, well drained, nearly
level soil is on flood plains and low terraces. It formed in
mixed alluvium weathered from andesite, rhyolite, and
granite. Elevation is 75 to 1,200 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is light yellowish brown
sandy loam about 4 inches thick. The underlying material
to a depth of 60 inches or more is stratified sandy loam
and fine sandy loam. In some areas the surface layer is
gravelly sandy loam or loam.

Included with this soil in mapping are small areas of
Gilman loam, Indio silt loam, and Vint loamy fine sand.

Permeability of this Antho soil is moderately rapid.
Potential rooting depth is more than 60 inches. Available
water capacity is moderate. Surface runoff is slow. The
hazard of soil blowing is high. This soil normally is sub-
ject to rare flooding, but it is now protected by dams or
levees, or both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated cotton, alfalfa hay,
small grain, vegetables, and grain sorghum. Some areas
are used for limited livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the sail
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

The potential plant community is mainly big galleta,
creosotebush, white bursage, range ratany, ocotillo, and
annual forbs.

Palatable forage plants are more abundant on this soil
than on most of the other soils in the survey area, but
their use by livestock is limited by the variability of forage
production and the lack of livestock watering facilities.
The hazard of soil blowing is increased if plant cover is
not preserved. Windbreaks and other kinds of cover help
to control soil blowing.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Water development is one of
the more important practices used when managing this
soil for wildlife habitat. Irrigated areas have good poten-
tial for openland wildlife habitat and fair potential for
wetland wildlife habitat. Leaving brushy areas and large



trees along field borders and managing wet areas are
important practices in irrigated areas. Typical reptiles on
this soil are desert iguana, sidewinder, and zebra-tailed
lizard. Typical mammals are kangaroo rat, pocket mouse,
and black-tailed jackrabbit.

This soil is slightly limited for urban and recreational
development and for septic tank absorption fields. In
populated areas, central sewage systems may be
needed to prevent contamination of the ground water
supply.

This soil is in capability unit lis-7, irrigated, and capa-
bility subclass Vllc, nonirrigated.

2—Antho fine sandy loam. This deep, well drained,
nearly level soil is on flood plains and low terraces. It
formed in mixed alluvium. Elevation is 75 to 1,200 feet.
The average annual precipitation ranges from 2 to 4
inches, the average annual air temperature ranges from
72 to 76 degrees F, and the average freeze-free period
ranges from 250 to 325 days.

Typically, the surface layer is light yellowish brown fine
sandy loam about 3 inches thick. The underlying material
to a depth of 60 inches or more is stratified light yellow-
ish brown and brownish yellow sandy loam, coarse
sandy loam, gravelly sandy loam, and gravelly coarse
sandy loam. In some areas the surface layer is gravelly
sandy loam or loam.

Included with this soil in mapping are small areas of
Gilman loam, Indio silt loam, and Vint loamy fine sand.

Permeability of the Antho soil is moderately rapid. Po-
tential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is slow. The
hazard of soil blowing is high. This soil normally is sub-
ject to rare flooding, but it is now protected by dams or
levees, or both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated cotton, alfalfa hay,
vegetables, small grain, and grain sorghum. Some areas
are used for limited livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
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tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

The potential plant community is mainly big galleta,
creosotebush, white bursage, range ratany, ocotillo, and
annual forbs.

Palatable forage plants are more abundant on this soil
than on most of the other soils in the survey area, but
their use by livestock is limited by the variability of forage
production and the lack of livestock watering facilities.
The hazard of soil blowing is increased if plant cover is
not preserved. Windbreaks and other kinds of cover help
to control soil blowing.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Water development is one of
the more important practices used when managing the
soil for wildlife habitat. Irrigated areas have good poten-
tial for openland wildlife habitat and fair potential for
wetland wildlife habitat. Leaving brushy areas and large
trees along field borders and managing wet areas are
important practices in irrigated areas. Typical reptiles on
this soil are desert iguana, sidewinder, and zebra-tailed
lizard. Typical mammals are kangaroo rat, pocket mouse,
and black-tailed jackrabbit.

This soil is slightly limited for urban and recreational
development and for septic tank absorption fields. In
populated areas, central sewage systems may be
needed to prevent contamination of the ground water
supply.

This soil is in capability unit lls-7, irrigated, and capa-
bility subclass Vlls, nonirrigated.

3—Carrizo very gravelly sand. This deep, nearly
level to moderately sloping, excessively drained soil is on
flood plains and recent alluvial fans. It formed in mixed
alluvium. Elevation is 100 to 1,200 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is light brown very gravelly
sand about 3 inches thick. The underlying material to a
depth of 64 inches or more is light brown and pink very
gravelly sand, very gravelly coarse sand, and gravelly
loamy sand and has thin strata of loam. In some places
the surface layer is very gravelly loamy sand.

included with this soil in mapping are small areas of
Lagunita loamy sand, Indio silt loam, and Antho sandy
loam.

Permeability of this Carrizo soil is very rapid. Potential
rooting depth is 64 inches or more. Available water ca-
pacity is very low. Surface runoff is slow except during
rare torrential showers. The hazard of erosion is high
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during these showers. This soil is subject to rare flood-
ing.

This soil is mainly in undisturbed native vegetation. A
few areas are in irrigated crops. Where the soil is
farmed, it is intermingled with areas of other soils that
are more desirable for farming. Some small areas are
used for limited livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
Commercial fertilizer is needed in addition to manure and
plant residue. Sprinkler and drip systems of irrigation are
suitable for use on this soil. Because of the limited avail-
able water capacity, crops require light and frequent ap-
plications of water.

The potential plant community is mainly big galleta,
creosotebush, littleleaf paloverde, mesquite, ironwood,
and sixweeks fescue.

This soil produces very little forage that is suitable for
livestock grazing, but in places it provides areas of
shade along dry stream channels. It is important to pre-
serve the vegetation along the stream channels to con-
trol the erosion that results from flooding.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Areas that are subject to flood-
ing commonly support desert riparian vegetation. They
are important food and cover areas for wildlife. Typical
reptiles on this soil are collared lizard, zebra-tailed lizard,
and desert side-blotched lizard. Typical mammals are
desert cottontail rabbit, deer mouse, woodrat, gray fox,
bobcat, and mule deer. Typical birds are Gila woodpeck-
er, verdin, wrens, crissal thrasher, black-tailed gnat-
catcher, and black-throated sparrow.

This soil is severely limited for urban development
because of the hazard of flooding. It is severely limited
for recreational development because of the hazard of
flooding, the content of sand and gravel, and slope. This
soil is severely limited for septic tank absorption fields
because of the hazard of flooding. In populated areas,
central sewage disposal systems may be needed to pre-
vent contamination of the ground water supply.

This soil is in capability unit IVs-4, irrigated, and capa-
bility subclass Vlis, nonirrigated.

4—Cherioni-Rock outcrop complex, 25 to 70 per-
cent slopes. This complex is on volcanic hills and
mountains. Elevation is 400 to 1,600 feet. The average
annual precipitation ranges from 2 to 4 inches, the.aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

The Cherioni soil makes up about 55 percent of this
complex and Rock outcrop about 30 percent. A Ga-
chado soil and a limy colluvial soil at the base of moun-
tains and hills make up the remaining 15 percent.

The Cherioni soil is very shallow and shallow and well
drained. It formed in residuum and colluvium. Typically,
90 percent of this soil is covered with basalt cobbles.
The surface layer is light yellowish brown extremely

cobbly loam about 5 inches thick. The underlying materi-
al is very pale brown extremely gravelly loam about 7
inches thick over a silica- and lime-cemented duripan 2
inches thick. It is underlain by extremely hard basalt
bedrock. In some places the surface layer is very cobbly
loam, very cobbly fine sandy loam, or very cobbly sandy
loam.

Permeability of the Cherioni soil is moderate in the
upper part of the profile and very slow in the duripan.
Potential rooting depth is 5 to 20 inches. Available water
capacity is very low. Surface runoff is medium, and the
hazard of water erosion is slight.

Rock outcrop consists of areas of exposed andesite,
basalt, and rhyolite. Runoff is rapid.

This complex is used as watershed and open space. It
should be maintained in its native plant cover.

The potential plant community is mainly white brittle-
bush and creosotebush.

This complex has poor potential for livestock grazing
because of the steep, rocky terrain and the low palatabil-
ity of the native vegetation.

This complex has poor potential for rangeland wildlife
habitat. The many crevices in the Rock outcrop are suit-
able as places for animals to rest, nest, and raise their
young. The Rock outcrop also provides hunting perches
for birds of prey. Development of water catchments is
one of the most important practices in managing this
complex for wildlife habitat. Typical birds in this complex
are red-tailed hawk, owls, swallows, and wrens. Typical
reptiles are Arizona chuckwalla, spiny lizard, western
blackheaded snake, and western diamondback rattles-
nake. Typical mammals are bats, woodrats, Yuma ante-
lope squirrel, and bobcat.

This complex has very poor potential for farming, sani-
tary facilities, community development, and recreational
facilities because of excessive slope, the very cobbly
surface, and the presence of bedrock within 20 inches of
the surface.

This complex is in capability subclass Vlle, nonirrigat-
ed.

5—Dateland loamy fine sand. This deep, well
drained soil is on broad alluvial fans. It formed in mixed
alluvium. Elevation is 200 to 600 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days. o

Typically, the surface layer is light brown loamy fine
sand about 6 inches thick. The subsoil is light yellowish
brown and pale brown fine sandy loam and loam about
32 inches thick. The substratum to a depth of 60 inches
or more is yellowish red, reddish yellow, and pink gravel-
ly sandy loam and sandy loam.

Included with this soil in mapping are small areas of
Dateland fine sandy loam, Wellton loamy sand, and
Antho sandy loam.
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Permeability of this Dateland soil is moderately rapid.
Potential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is siow. The
hazard of soil blowing is high.

This soil is used mainly for irrigated citrus fruit, cotton,
alfalfa hay, vegetables, small grain, and grain sorghum.
Some areas are used for limited livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

The potential plant community is mainly creosotebush,
white bursage, range ratany, ratany, and galleta.

Palatable forage plants are more abundant on this soil
than on most of the other soils in the survey area, but
their use by livestock is limited by the variability of forage
production and the lack of livestock watering facilities.
The hazard of soil blowing is high if the native plant
cover is not preserved. Windbreaks and other kinds of
cover help to control soil blowing.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Water development is one of
the more important practices used when managing this
soil for wildlife habitat. Irrigated areas have good poten-
tial for openland wildlife habitat and poor potential for
wetland wildlife habitat. Leaving native brushy areas and
large trees along field borders is an important practice in
management for wildlife habitat in irrigated areas. Typical
reptiles on this soil are collared lizard, desert spiny lizard,
and desert side-blotched lizard. Typical mammals are
black-tailed jackrabbit, round-tailed ground squirrel, and
Yuma antelope squirrel.

This soil is well suited to urban and recreational devel-
opment. It provides good sites for road location. It is
suited to those lawn grasses, shrubs, and trees that are
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not sensitive to lime, which induces chlorosis. An annual
application of iron chelate reduces this problem.

This soil is in capability unit lls-7, irrigated, and capa-
bility subclass VlIs, nonirrigated.

6—Dateland fine sandy loam. This deep, well
drained soil is on broad alluvial fans. It formed in mixed
alluvium. Elevation is 200 to 600 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is brown fine sandy loam
about 6 inches thick. The subsoil is light yellowish brown
fine sandy loam 21 inches thick. The substratum to a
depth of 60 inches or more is pale brown loam and fine
sandy loam.

Included with this soil in mapping are small areas of
Dateland loamy fine sand, Wellton loamy sand, and
Antho sandy loam.

Permeability of this Dateland soil is moderately rapid.
Potential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is moderate.
The hazard of soil blowing is high.

This soil is used mainly for irrigated cotton, citrus fruit,
alfalfa hay, small grain, grain sorghum, and vegetables.
Some areas are used for livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and by
adding manure to the soil. The risk of soil blowing can
be reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth

. ditches, lined ditches, and pipelines. The moisture con-

tent of the soil should be determined before applying
irrigation water, and then the correct amount of water
should be applied at the right time. The amount of irriga-
tion water applied should be measured to obtain high
irrigation efficiency. Tailwater should be eliminated, or
water recovery systems or pumpback systems, or both,
should be used.

The potential plant community is mainly creosotebush,
white bursage, range ratany, ratany, and galleta.

Palatable forage plants are more abundant on this soil
than on most of the other soils in the survey area, but
their use by livestock is limited by the variability of forage
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production and the lack of livestock watering facilities.
The hazard of soil blowing is high if the native plant
cover is not preserved. Windbreaks and other kinds of
cover help to control soil blowing.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Water development is one of
the more important practices used when managing this
soil for wildlife habitat. Irrigated areas have good poten-
tial for openland wildlife habitat and poor potential for
wetland wildlife habitat. Leaving native brushy areas and
large trees along field borders and managing wet areas
are important practices in irrigated areas. Typical reptiles
on' this soil are collared lizard, desert spiny lizard, and
desert side-blotched lizard. Typical mammals are black-
tailed jackrabbit, round-tailed ground squirrel, and Yuma
antelope squirrel.

This soil is well suited to urban and recreational devel-
opment. It is suited to those lawn grasses, shrubs, and
trees that are not sensitive to lime, which induces chloro-
sis. An annual application of iron chelate reduces this
problem.

This soil is in capability unit lls-7, irrigated, and capa-
bility subclass Vlis, nonirrigated.

7—Gachado very gravelly loam. This very shallow
and shallow, well drained, gently sloping to moderately
sloping soil is on low hills and on toe slopes of moun-
tains. It formed in material derived from basalt, andesite,
and tuff. Elevation is 400 to 1,300 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is pink very gravelly loam
about 1 inch thick. The subsoil is pink extremely gravelly
sandy clay loam and reddish yellow extremely gravelly
loam about 11 inches thick over extremely hard basalt
bedrock that has a thin coating of pinkish white lime.
Bedrock is at a depth of 9 to 20 inches.

Included with this soil in mapping are small areas of
Antho sandy loam, Tremant gravelly loam, and Rositas
sand.

Permeability of this Gachado soil is slow. Potential
rooting depth is 9 to 20 inches. Available water capacity
is low. Surface runoff is medium, and the hazard of water
erosion is slight.

This soil is used for limited livestock grazing.

The native vegetation is almost nonexistent on this
soil. The included soils in this unit produce most of the
vegetation. The vegetation is mainly big galleta,
threeawn, sixweeks grama, creosotebush, triangleleaf
bursage, range ratany, white ratany, and annual forbs.
This unit should be managed for the included soils.

Livestock grazing is limited by wide variability in the
production of forage and by shortage of livestock water-
ing facilities. Grazing management that helps to maintain
the native plant cover is important.

11

Nonirrigated areas of this soil have poor potential for
wetland and openland wildlife habitat. Typical reptiles on
this soil are zebra-tailed lizard, Great Basin whiptail,
western diamondback rattlesnake, and Arizona chuck-
walla. Typical mammals are coyote, bobcat, and round-
tailed ground squirrel. Typical birds are loggerhead
shrike, verdin, and red-tailed hawk.

This soil is severely limited for community develop-
ment and sanitary facilities because of the depth to bed-
rock and content of small stones. It is severely limited
for septic tank absorption fields because of depth to
bedrock and slow permeability.

This soil is in capability subclass Vlle, nonirrigated.

8—Gadsden clay. This deep, well drained, nearly
level soil is on flood plains and low terraces. It formed in
mixed alluvium. Elevation is 75 to 600 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the freeze-free period ranges from 250 to
325 days.

Typically, the surface layer is brown clay about 16
inches thick. The underlying material to a depth of 60
inches or more is very pale brown heavy silty clay loam
and light brown clay.

Included with this soil in mapping are small areas of
Holtville clay, Kofa clay, and Glenbar silty clay loam.

Permeability of this Gadsden soil is slow. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is high. Surface runoff is rapid, and the hazard of
water erosion is slight. This soil is normally subject to
rare flooding, but it is now protected by dams or levees,
or both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated grain sorghum,
cotton, alfalfa hay, bermudagrass, sugar beets, vegeta-
bles, citrus, and small grain (fig. 3).

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. Permeability of the soil can be main-
tained or improved by adding extra amounts of organic
matter to the soil and by growing deep-rooted plants.
Deep chiseling or subsoiling can also be used, but the
beneficial effect is temporary.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, basin, border, or furrow
irrigation systems. Border and furrow systems are less
efficient if all systems are operated at maximum poten-
tial. Border and furrow systems require land preparation.
Among the suitable land preparation practices are level-
ing the soil and determining the proper length of runs
and the proper width of borders. Water can be distribut-
ed by earth ditches, lined ditches, or pipelines. The mois-
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ture content of the soil should be determined before
applying irrigation water, and then the correct amount of
water should be applied at the right time. The amount of
irrigation water applied should be measured to obtain
high irrigation efficiency. Tailwater should be eliminated,
or water recovery systems or pumpback systems, or
both, should be used.

Irrigated areas of this soil have fair potential for open-
land wildlife habitat and good potential for wetland wild-
life habitat. A suitable method of managing this soil for
wildlife habitat is to plant or leave woody vegetation
along field borders. Typical mammals are valley pocket
gopher and deer mouse. Typical birds are common
egret, snowy egret, killdeer, marsh hawk, and mourning
dove.

This soil is severely limited for urban and recreational
development by low strength, high shrink-swell potential,
and clayey texture. It is severely limited for septic tank
absorption fields by the slow permeability.

This soil is in capability unit His-3, irrigated, and capa-
bility subclass VlIs, nonirrigated.

9—Gilman loam. This deep, well drained, nearly level
soil is on flood plains, alluvial fans, and low terraces. It
formed in recent mixed alluvium. Elevation is 75 to 600
feet. The average annual precipitation ranges from 2 to 4
inches, the average annual air temperature ranges from
72 to 76 degrees F, and the average freeze-free period
ranges from 250 to 325 days.

Typically, the surface layer is light yellowish brown and
very pale brown loam about 15 inches thick. The under-
lying material to a depth of 60 inches or more is very
pale brown very fine sandy loam and fine sandy loam. In
places, the surface layer is fine sandy loam or very fine
sandy loam.

Included with this soil in mapping are small areas of
Vint loamy fine sand, Lagunita loamy sand, and Indio silt
loam.

Permeability of this Gilman soil is moderate. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is high. Surface runoff is medium. The hazard of
soil blowing is moderate. This soil normally is subject to
rare flooding, but is now protected by dams or levees, or
both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated alfalfa hay, citrus
fruit, small grain, cotton, sugar beets, grain sorghum,
bermudagrass, and vegetables.

if this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.
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Irrigation water can be applied efficiently by using
sprinkler,-low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

Irrigated areas of this soil have good potential for
openland wildlife habitat and fair potential for wetland
wildlife habitat. Typical mammals on this soil are valley
pocket gopher and deer mouse. Typical birds are mead-
owlark, marsh hawk, common egret, killdeer, and mourn-
ing dove.

This soil is moderately limited for urban development
because of low strength and for recreational develop-
ment because of blowing dust. It is moderately limited for
septic tank absorption fields because of moderate per-
meability and the hazard of contaminating the ground
water supply. In populated areas, central sewage sys-
tems may be needed to prevent this contamination.

This soil is in capability unit I-1, irrigated, and capability
subclass Vlic, nonirrigated.

10—Glenbar siity clay loam. This deep, well drained,
nearly level soil is on flood plains and low terraces. It
formed in recent mixed alluvium. Elevation is 76 to 600
feet. The average annual precipitation ranges from 2 to 4
inches, the average annual air temperature ranges from
72 to 76 degrees F, and the average freeze-free period
ranges from 250 to 325 days.

Typically, the surface layer is pale brown and brown
silty clay loam about 16 inches thick. The underlying
material to a depth of 60 inches or more is light yellow-
ish brown, pale brown, and very pale brown silty clay
loam.

Included with this soil in mapping are small areas of
Indio silt loam, Gilman loam, Vint loamy fine sand, and
Gadsden clay.

Permeability of this Glenbar soil is moderately slow.
Potential rooting depth is 60 inches or more. Available
water capacity is high. Surface runoff is rapid. The
hazard of soil blowing is moderate. This soil is normally
subject to rare flooding, but it is now protected by dams
or levees, or both, on the Colorado and Gila Rivers.

This soil is used for irrigated alfalfa hay, small grain,
cotton, sugar beets, grain sorghum, vegetables, citrus
fruit, and bermudagrass.
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If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop. '

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems operated at maximum potential. Border and
furrow systems require land preparation. Among the suit-
able land preparation practices are leveling the soil and
determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
or used.

Irrigated areas of this soil have good potential for
openland wildlife habitat and fair potential for wetland
wildlife habitat. Typical mammals on this soil are valley
pocket gopher and deer mouse. Typical birds are mead-
owlark, marsh hawk, common egret, snowy egret, kill-
deer, and mourning dove.

This soil is moderately limited for urban development
because of moderate shrink-swell potential and low
strength. It is slightly limited for recreational develop-
ment. It is severely limited for septic tank absorption
fields because of moderately slow permeability. In popu-
lated areas, central sewage systems may be needed to
prevent contamination of the ground water supply.

This soil is in capability unit -1, irrigated, and capability
subclass Vllc, nonirrigated.

11—Harqua-Tremant complex. These deep, well
drained, gently sloping soils are on old alluvial fans and
low terraces. The soils formed in mixed old alluvium.
Elevation is 400 to 1,200 feet. The average annual pre-
cipitation ranges from 2 to 4 inches, the average annual
air temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

The Harqua soil makes up about 45 percent of this
complex and the Tremant soil about 40 percent. The
Tremant soil is similar to the Harqua soil, but it is nonsa-
line. Carrizo very gravelly sand, Rositas sand, and Antho
sandy loam make up the remaining 15 percent of this
complex.

Typically, the Harqua soil has a surface layer of light
brown gravelly loam about 5 inches thick. The subsoil to
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a depth of 60 inches or more is yellowish red gravelly
clay loam and brown and reddish brown clay loam.

Permeability of the Harqua soil is moderately slow.
Potential rooting depth is 60 inches or more. Available
water capacity is limited by the salt content of the sub-
soil. Surface runoff is rapid, and the hazard of water
erosion is slight.

Typically, the Tremant soil has a surface layer of light
brown loam about 12 inches thick. The subsoil to a
depth of 60 inches or more is brown and dark brown
gravelly sandy clay loam and gravelly clay loam.

Permeability of the Tremant soil is moderately slow.
Potential rooting depth is 60 inches or more. Available
water capacity is high. Surface runoff is medium, and the
hazard of water erosion is slight.

These soils are used mainly for irrigated cotton, alfalfa
hay, safflower, grapes, citrus fruit, small grain, and grain
sorghum. They are also used for limited livestock graz-
ing.

If these soils are irrigated, they are suited to all adapt-
ed crops. All crops respond to nitrogen fertilizer, espe-
cially if a legume is not included in the cropping system.
Phosphorus may be needed if alfalfa and other legumes
are grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. Permeability of these soils can be
maintained or improved by adding extra amounts of or-
ganic matter to the soil and by growing deep-rooted
plants. Deep chiseling or subsoiling can also be used,
but the beneficial effect is temporary.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, basin, border, or furrow
irrigation systems. Border and furrow systems are less
efficient than low pressure emitter systems if all systems
are operated at maximum potential. Border and furrow
systems require land preparation. Among the suitable
land preparation practices are leveling the soil and deter-
mining the proper length of runs and the proper width of
borders. Water can be distributed by earth ditches, lined
ditches, or pipelines. The moisture content of the soil
should be determined before applying irrigation water,
and then the correct amount of water should be applied
at the right time. The amount of irrigation water applied
should be measured to obtain high irrigation efficiency.
Tailwater should be eliminated, or water recovery sys-
tems or pumpback systems, or both, should be used.

To reduce the content of toxic salts, adding of soil
amendments and leaching are needed periodically. Suit-
able soil amendments are sulfur, gypsum, and sulfuric
acid. The amount of water needed for leaching varies
with the concentration and kind of salts in the soil.
Border irrigation is most effective for leaching. Disposal
of drain water is difficult is most areas.

The potential plant community on the Harqua soil is
mainly turkshead and on the Tremant soil is mainly white
bursage, triangle bursage, and creosotebush. The includ-
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ed soils in this unit produce most of the vegetation. Very
little vegetation is in areas where desert pavement
occurs. This unit should be managed for the included
soils.

These soils have poor potential for livestock grazing.

Nonirrigated areas of this complex have poor potential
for openiand wildlife habitat and fair potential for wetland
wildlife habitat. Water development is one of the most
important practices needed when managing the soils for
wildlife habitat. Irrigated areas have fair potential for
openland and wetland wildlife habitat. Typical mammals
on these soils are black-tailed jackrabbit, round-tailed
ground squirrel, and Yuma antelope squirrel. Typical rep-
tiles are collared lizard, desert spiny lizard, and desert
side-blotched lizard.

These soils are moderately limited for urban develop-
ment because of the shrink-swell potential and low
strength and are severely limited for septic tank absorp-
tion fields because of the moderately slow permeability.
They are moderately limited for recreational development
because of the gravel content and moderately slow per-
meability.

These soils are in capability unit llls-9, irrigated, and
capability subclass, Vlis, nonirrigated.

12—Holtville clay. This deep, well drained, nearly
level soil is on flood plains. It formed in mixed alluvium.
Elevation is 75 to 600 feet. The average annual precipi-
tation ranges from 2 to 4 inches, the average annual
temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

Typically, the surface layer is pale brown clay about 13
inches thick. The upper part of the underlying material is
pale brown clay about 10 inches thick. To a depth of 75
inches or more is stratified, very pale brown and light
yellowish brown very fine sandy loam and silty clay loam.
Depth to the very fine sandy loam underlying material
ranges from 20 to 36 inches.

Included with this soil in mapping are small areas of
Gadsden clay, Rositas sand, and Kofa clay.

Permeability of this Holtville soil is slow in the clay
layer and moderate in the underlying material. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is high. Surface runoff is rapid, and the hazard of
water erosion is slight.

This soil is used for irrigated cotton, alfalfa hay, grain
sorghum, bermudagrass, sugar beets, vegetables, and
small grain.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. Permeability of the soil can be main-
tained or improved by adding extra amounts of organic
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matter to the soil and by growing deep-rooted plants.
Deep chiseling or subsoiling can also be used, but the
beneficial effect is temporary.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, basin, border, or furrow
irrigation systems. Border and furrow systems are less
efficient if all systems are operated at maximum poten-
tial. Border and furrow systems require land preparation.
Among the suitable land preparation practices are level-
ing the soil and determining the proper length of runs
and the proper width of borders. Water can be distribut-
ed by earth ditches, lined ditches, and pipelines. The
moisture content of the soil should be determined before
applying irrigation water, and then the correct amount of
water should be applied at the right time. The amount of
irrigation water applied should be measured to obtain
high irrigation efficiency. Tailwater should be eliminated,
or water recovery systems or pumpback systems, or
both, should be used.

The potential of irrigated areas of this soil is good for
openland wildlife habitat and poor for wetland wildlife
habitat. The clay texture limits the growth of plants suit-
able for wildlife habitat, and seepage losses limit the
development of shallow water areas. A suitable manage-
ment practice is to plant or to leave woody vegetation
along the field borders. Wildlife species that commonly
use habitat provided by this soil include meadowlark,
marsh hawk, valley pocket gopher, mourning dove, and
deer mouse.

This soil is severely limited for urban and recreational
development because of high clay content, shrink-swell
potential, and low strength. This soil is severely limited
for septic tank absorption fields because of slow perme-
ability and for sewage lagoons because of seepage in
the underlying material. In populated areas, especially
where septic tank absorption fields may be buried below
the clay layer, central sewage systems may be needed
to prevent contamination of the ground water supply.

The soil is in capability unit llls-3, irrigated, and capa-
bility subclass Vlls, nonirrigated.

13—Indio silt loam. This deep, well drained, nearly
level soil is on flood plains and alluvial fans. It formed in
mixed alluvium. Elevation is 75 to 600 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is light brown silt loam
about 6 inches thick. The underlying material to a depth
of 60 inches or more is stratified, light brown very fine
sandy loam to silt. in some places the surface layer is
very fine sandy loam.

Included with this soil in mapping are small areas of
Glenbar silty clay loam, Gilman loam, and Ripley silt
loam.
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Permeability of this Indio soil is moderate. Potential
rooting depth is 64 inches or more. Available water ca-
pacity is high. Surface runoff is medium, and the hazard
of water erosion is slight.

This soil is used for irrigated alfalfa hay, small grain,
cotton, sugar beets, grain sorghum, citrus fruit, vegeta-
bles, and bermudagrass (fig. 4).

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

Irigated areas of this soil have good potential for
openland wildlife habitat and poor potential for wetland
wildlife habitat. A suitable management practice for use
on this soil is to plant or to leave woody vegetation
along the field borders. Typical species of wildlife on this
soil are zebra-tailed lizard, Great Basin whiptail, western
diamondback rattiesnake, coyote, badger, Yuma ante-
lope squirrel, loggerhead shrike, mourning dove, and
Gambel's quail.

This soil has slight limitations for sewage lagoons. It
has slight limitations for urban development and moder-
ate limitations for recreational development. In populated
areas, central sewage systems may be needed to pre-
vent contamination of the ground water supply.

This soil is in capability unit I-1, irrigated, and capability
subclass Vile, nonirrigated.

14—Indio silt loam, saline. This deep, well drained,
saline soil is on flood plains and alluvial fans. It formed in
mixed alluvium. Elevation is 76 to 600 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is pale brown silt loam
about 12 inches thick over stratified very fine sandy loam
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to silt that extends to a depth of 60 inches or more. Thin
strata of silty clay foam are in the lower part of the
profile, and many fine salt crystals are throughout the
profile. In some areas the surface layer is very fine
sandy loam.

Included with this soil in mapping are small areas of
Glenbar silty clay loam, Gilman loam, and Ripley silt
loam.

Permeability of this Indio soil is moderate. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is limited because of the high concentration of
salt. Surface runoff is moderate, and the hazard of water
erosion is slight.

This soil is used for climatically adapted, salt-tolerant
crops such as irrigated bermudagrass, alfalfa hay, and
barley.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfaifa and other legumes are
grown. Organic matter content, soil tiith, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. Permeability of the soil can be main-
tained or improved by adding extra amounts of organic
matter to the soil and by growing deep-rooted plants.
Deep chiseling or subsoiling can also be used, but the
beneficial effect is temporary.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, basin, border, or furrow
irrigation systems. Border and furrow systems are less
efficient if all systems are operated at maximum poten-
tial. Border and furrow systems require land preparation.
Among the suitable land preparation practices are level-
ing the soil and determining the proper length of runs
and the proper width of borders. Water can be distribut-
ed by earth ditches, lined ditches, or pipelines. The mois-
ture content of the soil should be determined before
applying irrigation water, and then the correct amount of
water should be applied at the right time. The amount of
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

To reduce the content of toxic salts, adding soil
amendments and leaching are needed periodically. Suit-
able soil amendments are sulfur, gypsum, and sulfuric
acid. The amount of water needed for leaching varies
with the concentration and kind of salts in the soil.
Border irrigation is most effective for leaching. Disposal
of drain water is difficult in most areas.

In irrigated areas the potential is good for openland
wildlife habitat and fair for wetland wildlife habitat. Soil
salinity limits the growth of plants suitable for wildlife
habitat. Typical species of wildlife on this soil are west-
ern diamondback rattlesnake, horned lark, and coyote.
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This soil is slightly limited for urban development and
for septic tank absorption fields. In populated areas, cen-
tral sewage systems may be needed to prevent contami-
nation of the ground water supply. Dust is a moderate
problem in recreational development.

This soil is in capability unit llls-9, irrigated, and capa-
bility subclass Vlls, nonirrigated.

15—Indio silt loam, strongly saline. This deep, well
drained soil is on flood plains and alluvial fans. It formed
in mixed alluvium. Elevation is 75 to 600 feet. The aver-
age annual precipitation ranges from 2 to 4 inches, the
average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

Typically, the surface layer is light brown and pink silt
loam about 4 inches thick. The underlying material to a
depth of 60 inches or more is light brown silt loam that is
highly stratified with thin layers of silt, silty clay loam, and
very fine sandy loam. In nonirrigated areas, the surface
commonly has a thin white salt crust because of the
upward capillary movement of water and evaporation
(fig. 5). In other areas the surface layer is very fine sandy
loam.

Included with this soil in mapping are small areas of
Glenbar silty clay loam, Gilman loam, and Ripley silty
loam. .

Permeability of this Indio soil is moderate. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is limited because of the high concentration of
salt. Surface runoff is medium, and the hazard of water
erosion is slight.

This soil is used primarily as rangeland, but small
areas are used for climatically adapted, salt-tolerant
crops such as irrigated bermudagrass, alfalfa hay, and
barley.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tiith, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. Permeability of the soil can be main-
tained or improved by adding extra amounts of organic
matter to the soil and by growing deep-rooted plants.
Deep chiseling or subsoiling can also be used, but the
beneficial effect is temporary.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, basin, border, or furrow
irrigation systems. Border and furrow systems are less
efficient if all systems are operated at maximum poten-
tial. Border and furrow systems require land preparation.
Among the suitable land preparation practices are level-
ing the soil and determining the proper length of runs
and the proper width of borders. Water can be distribut-
ed by earth ditches, lined ditches, or pipelines. The mois-
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ture content of the soil should be determined before
applying irrigation water, and then the correct amount of
water should be applied at the right time. The amount of
irrigation water applied should be measured to obtain
high irrigation efficiency. Tailwater should be eliminated,
or water recovery systems or pumpback systems, or
both, should be used.

To reduce the content of toxic salts, adding soil
amendments and leaching are needed periodically. Suit-
able soil amendments are sulfur, gypsum, and sulfuric
acid. The amount of water needed for leaching varies
with the concentration and kind of salts in the soil.
Leaching of salts requires adequate internal or artificial
drainage. Border irrigation is most effective for leaching.

The potential plant community is mainly saltcedar,
mesquite, and allscale saltbush. Unpalatability of the
native vegetation and lack of livestock watering facilities
severely limit the use of this soil for livestock grazing.
The hazard of soil blowing is moderate if the native plant
cover is not preserved. Windbreaks and other kinds of
cover help to control soil blowing.

Irrigated areas of this soil have very poor potential for
openland and wetland wildlife habitat. Soil salinity limits
the growth of plants suitable for wildlife habitat. Typical
species of wildlife on this soil are western diamondback
rattlesnake, horned lark, and coyote.

This soil is slightly limited for urban development. It is
moderately limited for septic tank absorption fields be-
cause of moderate permeability. In populated areas, cen-
tral sewage systems may be needed to prevent contami-
nation of the ground water supply. The soil is moderately
limited for recreational development because of the
hazard of soil blowing.

This soil is in capability unit IVs-9, irrigated, and capa-
bility subclass Vlls, nonirrigated.

16—Indio-Lagunita-Ripley complex. These nearly
level to gently sloping soils are on flood plains, alluvial
fans, and low terraces and in drainageways along the
Gila and Colorado Rivers. The soils formed in recent
mixed alluvium. Elevation is 100 to 500 feet. The aver-
age annual precipitation ranges from 2 to 4 inches, the
average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

The Indio soil makes up about 35 percent of this
complex, the Lagunita soil about 25 percent, and the
Ripley soil about 25 percent. The Lagunita soil is coarse
textured throughout the profile. The Ripley soil is similar
to the Indio soil, but it is coarse textured in the lower
part of the profile. Glenbar silty clay loam and Vint loamy
fine sand make up the remaining 15 percent of this
complex.

Typically, the well drained Indio soil has a surface
layer of light brown silt loam about 6 inches thick. The
underlying material to a depth of 63 inches or more is
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light brown, stratified very fine sandy loam to silt. In
some places the surface layer is very fine sandy loam.

Permeability of the Indio soil is moderate. Potential
rooting depth is 63 inches or more. Available water ca-
pacity is high. Surface runoff is medium, and the hazard
of water erosion is slight. This soil is subject to rare
flooding.

Typically, the somewhat excessively drained Lagunita
soil has a surface layer of pale brown loamy sand about
8 inches thick. The underlying material to a depth of 60
inches or more is pale brown loamy sand. In some
places the surface layer is sand.

Permeability of the Lagunita soil is rapid. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is low. Surface runoff is slow. This soil is subject
to rare flooding.

Typically, the well drained Ripley soil has a surface
layer of light brown silt loam about 6 inches thick. The
upper part of the underlying material, about 19 inches
thick, is pale brown very fine sandy loam that has numer-
ous thin strata of very fine sand, silt, and silt loam. The
lower part to a depth of 60 inches or more is pale brown
sand.

Permeability of the Ripley soil is moderate in the upper
part and rapid in the underlying material. Potential root-
ing depth is 60 inches or more. Available water capacity
is moderate. Surface runoff is medium, and the hazard of
water erosion is slight.

These soils are suited to irrigated farming if they are

extensively cleared and leveled. Some areas are used.

for irrigated crops or as homesites.

The vegetation on the Indio soil is mainly saltcedar,
mesquite, and arrowweed; on the Lagunita soil it is
mainly arrowweed, fourwing saltbush, and mesquite; and
on the Ripley soil it is mainly arrowweed, mesquite, and
annual forbs.

This complex has the highest total production of native
plants in the survey area, but only a small amount of the
vegetation is palatable to livestock. It is valuable to live-
stock for shade and because of its proximity to water.
Because this complex is along stream bottoms and ter-
races that are subject to rare flooding, grazing manage-
ment to maintain the plant cover is important. Protection
of these areas from overgrazing and fire and mainte-
nance of the brush are key management considerations.

This complex has very poor potential for openland and
wetland wildlife habitat and poor potential for rangeland
wildlife habitat. The complex supports one of the most
important habitat types in the survey area. The habitat
includes riparian, or streambank, plant communities. It
commonly includes an overstory of large deciduous trees
such as cottonwood and an understory of smaller shrubs
and grasses. Many species of bird use the large over-
story trees for nesting. Among these species are Coo-
per’s hawk, Gila woodpecker, ladderbacked woodpecker,
western kingbird, ash-throated flycatcher, oriole, and
house finch. Some species use the understory for nest-
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ing. Examples of these species are killdeer, mourning
dove, white-winged dove, Gambel's quail, and Abert’s
towhee. Typical mammals on this complex are desert
cottontail, valley pocket gopher, raccoon, muskrat, and
gray fox. Typical reptiles and amphibians are Great
Plains toad, bullfrog, western whiptail, glossy snake, and
Arizona king snake.

These soils are severely limited for most urban devel-
opment and are moderately limited for recreational de-
velopment because of the hazard of flooding and the
blowing of sand and dust. They are severely limited for
septic tank absorption fields because of the hazard of
flooding. In populated areas, a central sewage system
may be needed to prevent contamination of the ground
water supply.

This complex is in capability unit IVs-7, irrigated, and
capability subclass Vlls, nonirrigated.

17—Kofa clay. This deep, well drained, nearly level
soil is on low stream terraces and flood plains. It formed
in recent mixed alluvium. Elevation is 75 to 600 feet. The
average annual precipitation ranges from 2 to 4 inches,
the average annual air temperature ranges from 72 to 76
degrees, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is pale brown clay about 12
inches thick. The upper part of the underlying material is
pale brown clay about 16 inches thick over very pale
brown sand that extends to a depth of 60 inches or
more. In some places the surface layer is sandy clay.

Included with this soil in mapping are small areas of
Gadsden clay, Holtville clay, Glenbar silty clay loam, and
Indio silt loam.

Permeability of this Kofa soil is slow in the upper part
of the profile and rapid in the lower part. Potential root-
ing depth is 60 inches or more. Available water capacity
is moderate. Most of the available water is in the clay
layer. Surface runoff is rapid, and the hazard of water
erosion is slight. This soil is normally subject to rare
flooding, but now it is protected by dams or levees, or
both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated grain sorghum,
cotton, alfalfa hay, bermudagrass, sugar beets, vegeta-
bles, and small grain (figs. 6 and 7).

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. Permeability of the soil can be main-
tained or improved by adding extra amounts of organic
matter to the soil and by growing deep-rooted plants.
Deep chiseling or subsoiling can also be used, but the
beneficial effect is temporary.
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irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, basin, border, and furrow
irrigation systems. Border and furrow systems are less
efficient if all systems are operated at maximum poten-
tial. Border and furrow systems require land preparation.
Among the suitable land preparation practices are level-
ing the soil and determining the proper length of runs
and the proper width of borders. Water can be distribut-
ed by earth ditches, lined ditches, or pipelines. The mois-
ture content of the soil should be determined before
applying irrigation water, and then the correct amount of
water should be applied at the right time. The amount of
irrigation water applied should be measured to obtain
high irrigation efficiency. Tailwater should be eliminated,
or water recovery systems or pumpback systems, or
both, should be used.

In irrigated areas the potential is fair for openland
wildlife habitat and very poor for wetland wildlife habitat.
The clayey texture of the upper part of this soil limits the
growth of wild herbaceous plants. Typical species of
wildlife on this soil are common egret, snowy egret, Kill-
deer, marsh hawk, valley pocket gopher, deer mouse,
and diamondback rattlesnake. Management for wildlife
habitat on this soil should include planting or leaving
woody vegetation along field borders.

This soil is severely limited for urban and recreational
development because of the high clay content. It is
slightly limited for septic tank absorption fields. In popu-
lated areas, central sewage systems may be needed to
prevent contamination of the ground water supply. This
soil is slightly limited for urban development if building
foundations, slabs, and footings are placed below the
clay layer.

This soil is in capability unit lls-3, irrigated, and capa-
bility subclass Vlls, nonirrigated.

18—Lagunita loamy sand. This deep, somewhat ex-
cessively drained, nearly level soil is on flood plains, low
terraces, and alluvial fans and in drainageways. It formed
in recent alluvium. Elevation is 75 to 600 feet. The aver-
age annual precipitation ranges from 2 to 4 inches, the
average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

Typically, the surface layer is pale brown loamy sand
about 8 inches thick. The underlying material to a depth
of 60 inches or more is pale brown loamy sand. In some
places the surface layer is sand.

Included with this soil in mapping are small areas of
Carrizo very gravelly sand, Antho sandy loam, and Antho
fine sandy loam.

Permeability of this Lagunita soil is rapid. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is low. Surface runoff is slow. The hazard of soil
blowing is high. This soil normally is subject to rare
flooding, but it is now protected by dams or levees, or
both, on the Colorado and Gila Rivers.
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This soil is used mainly for irrigated citrus fruit, alfalfa
hay, and small grain. Small areas are used for livestock
grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, or furrow irrigation sys-
tems. Furrow systems are less efficient if all systems are
operated at maximum potential. Furrow systems require
land preparation. Among the suitable land preparation
practices are leveling the soil and determining the proper
length of runs. Water can be distributed by lined ditches
or pipelines. Special designs for sprinklers and emitters
are needed. The moisture content of the soil should be
determined before applying irrigation water, and then the
correct amount of water should be applied at the right
time. The amount of irrigation water applied should be
measured to obtain high irrigation efficiency. Light, fre-
quent applications of water are essential. Tailwater
should be eliminated, or water recovery systems or
pumpback systems, or both, should be used.

The native plant community consists of arrowweed,
fourwing saltbush, mesquite, and desert saltbush.

Livestock grazing is severely limited by the shortage of
watering facilities. Because of the high hazard of soil
blowing, management of vegetation should be designed
to maintain the plant cover.

Irrigated areas of this soil have good potential for
openland wildlife habitat and very poor potential for wet-
land wildlife habitat (fig. 8). Typical reptiles on this soil
are desert iguana, zebra-tailed lizard, western diamond-
back rattlesnake, and sidewinder. Typical mammals are
Yuma antelope squirrel, desert kangaroo rat, and desert
cottontail rabbit. Typical birds are mourning dove, Gam-
bel's quail, and various nongame birds.

This soil is slightly limited for urban development and
moderately limited for recreational development because
of the sandy texture. It is slightly limited for septic tank
absorption fields. In populated areas, central sewage
systems may be needed to prevent the contamination of
the ground water supply.

This soil is in capability unit IVs-7, irrigated, and capa-
bility subclass Vlls, nonirrigated.

19—Lagunita silt loam. This deep, somewhat exces-
sively drained, nearly level soil is on flood plains, low
terraces, and low alluvial fans and in drainageways. |t
formed in recent alluvium. Elevation is 100 to 600 feet.
The average annual precipitation ranges from 2 to 4
inches, the average annual air temperature ranges from
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72 to 76 degrees F, and the average freeze-free period
ranges from 250 to 325 days.

Typically, the surface layer is light brown silt loam
about 12 inches thick. The underlying material to a depth
of 60 inches or more is reddish yellow and pinkish gray
loamy fine sand and sand. In some places the surface
layer is silt.

Included with this soil in mapping are small areas of
Vint loamy fine sand, Ripley silt loam, Glenbar silty clay
loam, and Indio silt loam.

Permeability of this Lagunita soil is rapid. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is low. Surface runoff is moderate. The hazard of
soil blowing is moderate. This soil is normally subject to
rare flooding, but it is now protected by dams or levees,
or both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated citrus fruit, alfalfa
hay, small grain, cotton, and vegetables. Small areas are
used for limited livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, or furrow irrigation sys-
tems. Furrow systems are less efficient if all systems are
operated at maximum potential. Furrow systems require
land preparation. Among the suitable land preparation
practices are leveling the soil and determining the proper
length of runs. Water can be distributed by lined ditches
and pipelines. Special design of sprinklers and emitters
are needed. The moisture content of the soil should be
determined before applying irrigation water, and then the
correct amount of water should be applied at the right
time. The amount of irrigation water applied should be
measured to obtain high irrigation efficiency. Light, fre-
quent applications of water are essential. Tailwater
should be eliminated, or water recovery systems or
pumpback systems, or both, should be used.

The native vegetation is mainly arrowweed, fourwing
saltbush, mesquite, and desert saitbush.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Irrigated areas have good po-
tential for openland wildlife habitat and very poor poten-
tial for wetland wildlife habitat. Typical reptiles on this
soil are desert iguana, zebra-tailed lizard, western dia-
mondback rattlesnake, and sidewinder. Typical mammals
are desert cottontail rabbit and valley pocket gopher.
Typical birds are mourning dove, white-winged dove, log-
gerhead shrike, Gambel's quail, and various other non-
game birds.
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This soil is slightly limited for urban development and
moderately limited for recreational development because
of blowing dust. It is slightly limited for septic tank ab-
sorption fields. In populated areas, central sewage sys-
tems may be needed to prevent contamination of the
ground water supply.

This soil is in capability unit llls-7, irrigated, and capa-
bility subciass Vlls, nonirrigated.

20—Laposa-Rock outcrop complex, 15 to 75 per-
cent slopes. This complex is on the Trigo Mountains
and on hills scattered throughout the survey area. Eleva-
tion is 400 to 2,000 feet. The average annual precipita-
tion ranges from 2 to 4 inches, the average annual air
temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

The Laposa soil makes up about 55 percent of this
complex and Rock outcrop about 25 percent. Rock out-
crop is scattered throughout areas of the Laposa soil.
Carrizo very gravelly sand, Gachado very gravelly loam,
and Cristobal very gravelly loam make up the remaining
20 percent of this complex.

The Laposa soil is moderately deep and well drained.
It formed in extremely gravelly residuum. Typically, 70 to
80 percent of the surface is covered with pebbles and
cobbles. The surface layer is yellowish brown extremely
gravelly loam about 3 inches thick. The underlying mate-
rial is light yellowish brown extremely gravelly loam about
29 inches thick. Extremely hard granitic bedrock is at a
depth of 32 inches.

Permeability of the Laposa soil is moderate. Potential
rooting depth is 20 to 40 inches. Available water capacity
is low. Surface runoff is rapid.

Rock outcrop consists of exposed areas of granite,
gneiss, schist, andesite, and rhyolite. Runoff is rapid.

This complex is used as watershed and as open
space.

The potential plant community is mainly creosotebush,
white bursage, and ocotillo. Because of the steep terrain
and the low palatability of the native plants, this complex
is poorly suited to livestock grazing (fig. 9). It should be
maintained in its present plant cover.

This complex has very poor potential for rangeland
wildlife habitat. The many crevices in the Rock outcrop
on this complex provide places for birds and animals to
rest, nest, and raise their young. The areas of Rock
outcrop also serve as hunting perches for birds of prey.
Birds such as the red-tailed hawk, owls, swallows, and
wrens commonly use these areas. Large rocks offer
places for reptiles such as the Arizona chuckwalla to
display during breeding. Other reptiles commonly present
on this complex are spiny lizard, western black-headed
snake, and western diamondback rattlesnake. Typical
mammals are bats, woodrats, Yuma antelope squirrel,
and bobcat. Development of water catchments is one of
the more important management practices that can be
used on this complex.



20

This complex has very poor potential for farming, sani-
tary facilities, community development, and recreational
facilities because of excessive slope, the extremely grav-
elly surface, and the presence of bedrock within 20 to 40
inches of the surface.

This complex is in capability subclass Vlls, nonirrigat-
ed.

21—Ligurta-Cristobal complex, 2 to 6 percent
slopes. These deep, well drained, strongly saline soils
are on old alluvial fans and low terraces in the eastern
part of the survey area and along the Colorado River.
These soils formed in mixed old alluvium. Elevation
ranges from 250 to 1,300 feet. The average annual pre-
cipitation ranges from 2 to 4 inches, the average annual
air temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

The Ligurta soil makes up about 50 percent of this
complex and the Cristobal soil about 35 percent. The
Cristobal soil is similar to the Ligurta soil but is 30 to 90
percent coarse fragments. Tremant gravelly loam, Antho
sandy loam, Carrizo very gravelly sand, and small areas
of calcareous, very gravelly loams make up the remain-
ing 15 percent.

Typically, the Ligurta soil has a surface layer of very
pale brown very gravelly loam about 2 inches thick. The
subsoil to a depth of 60 inches or more is reddish
yellow, yellowish red, and light reddish brown gravelly
clay loam, gravelly loam, and clay loam. In places the
surface layer is very gravelly clay loam, very gravelly
sandy clay loam, or very gravelly sandy loam.

Permeability of the Ligurta soil is moderately slow.
Potential rooting depth is 60 inches or more. Available
water capacity is only moderate because of the high
content of salts in the soil. Surface runoff is rapid, and
the hazard of water erosion is slight.

Typically, the Cristobal soil has a surface layer of pale
brown very gravelly loam about 2 inches thick. The sub-
soil to a depth of 60 inches or more is red, yellowish red,
reddish yellow, and light brown very gravelly clay loam,
gravelly clay loam, extremely gravelly clay loam, and
very gravelly sandy clay loam.

Permeability of the Cristobal soil is moderately siow.
Potential rooting depth is 60 inches or more. Available
water capacity is only moderate because of the high
content of salts in the soil. Surface runoff is rapid, and
the hazard of water erosion is slight.

These soils are used for limited livestock grazing.

The potential plant community on the Ligurta soil is
mainly creosotebush, turkshead, and Indianwheat; on the
Cristobal soil it is mainly creosotebush, saguaro, and
turkshead. The included soils in this unit produce most of
the vegetation; therefore, the unit should be managed for
the included soils.

Unpalatability of forage and lack of watering facilities
are severe limitations of livestock grazing. )
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These soils have very poor potential for rangeland and
wetland wildlife habitat. Water development is one of the
more important practices that can be used to manage
these soils for wildlife habitat. Typical reptiles on the
soils are zebra-tailed lizard, Great Basin whiptail, and
western diamondback rattlesnake. Typical mammals are
coyote and mule deer. Typical birds are verdin and
horned lark.

These soils are moderately limited for urban develop-
ment because of shrink-swell potential and are severely
limited for recreational development because of the
gravel content. They are severely limited for septic tank
absorption fields because of moderately slow permeabil-
ity. The desert pavement on these soils helps to control
soil blowing (fig. 10).

This complex is in capability subclass Vlis, nonirrigat-
ed.

22—Pits, borrow. This unit consists of areas where
the upper layers of soil material have been removed.
Some areas were used as sources of fill material during
the construction of Interstate 8. The areas of this unit
are 3 to 20 feet deep.

Borrow pits are well suited to use for waste disposal.
Where soils that are suitable as a source of cover mate-
rial are available, and where the water table is not high,
this unit is well suited to sanitary landfill operations.

This unit provides some wildlife habitat. In areas where
the water table is high, small ponds are present, at least
seasonally. These areas support warm-water fish, frogs,
muskrats, and waterfowl. The edges of these areas sup-
port a rich growth of cattails, saltcedar, mesquite, and
arrowweed. In areas where the water table is at a great-
er depth, and that are filled only intermittently as a resuit
of runoff from surrounding areas, the herbs and shrubs
grow better than in the surrounding areas.

Areas of this unit can be graded or filled and re-
claimed for farming or for urban use.

This unit is not placed in a capability subclass.

23—Pits, gravel. This unit consists of areas where the
upper layers of soil material have been removed to
expose the gravelly material. With the exception of large
commercial operations, these areas are 6 to 10 feet.
deep. The unit occurs in and adjacent to drainageways
and along the Colorado and Gila Rivers.

The gravel is primarily used for protecting the stream-
bed along the Colorado River, for protecting roads in the
sandy areas on the Yuma Mesa, and for construction in
the survey area.

This unit is used for recreation and wildlife habitat.
Some areas have been dozed out, leaving wide bottoms
for water storage. Except in areas near permanent water,
the edges support very little vegetation. Most pits are
filled with water only intermittently as a result of runoff
from surrounding areas or during rare floods. Reclama-
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tion of other areas for recreation and wildlife habitat is
planned.
This unit is not placed in a capability subclass.

24—Ripley silt loam. This deep, well drained, nearly
level soil is on flood plains and low terraces. It formed in
mixed alluvium. Elevation is 75 to 600 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Typically, the surface layer is light brown silt loam
about 6 inches thick. The upper 19 inches of the under-
lying material is pale brown very fine sandy loam that
has a few thin strata of very fine sand, silt, and silt loam.
The lower part to a depth of 60 inches or more is pale
brown sand.

Included with this soil in mapping are small areas of
Glenbar silty clay loam, Indio silt loam, Gilman loam, and
Lagunita loamy sand.

Permeability of this Ripley soil is moderate in the
upper part and rapid in the lower part. Potential rooting
depth is 60 inches or more. Available water capacity is
moderate. Most of the available water is in the upper 25
inches of the profile. Surface runoff is medium, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate.

This soil is used mainly for irrigated cotton, citrus fruit,
alfalfa hay, small grain, grain sorghum, and vegetables.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

The native vegetation on this soil is mainly arrowweed,
fourwing saltbush, mesquite, and annual forbs.
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This soil produces a relatively large amount of native
vegetation, but it has moderate limitations for livestock
grazing because of the variability of production. The
hazard of soil blowing is moderate if the native plant
cover is not preserved. Windbreaks and other kinds of
cover help to control soil blowing. The vegetation should
be managed to maintain the native vegetation.

In irrigated areas, the potential for openland wildlife
habitat is good and the potential for wetland wildlife
habitat is poor. Typical species of wildlife on this soil are
zebra-tailed lizard, Great Basin whiptail, western dia-
mondback rattlesnake, coyote, badger, Yuma antelope
squirrel, loggerhead shrike, mourning dove, and Gam-
bel's quail.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Management for wildlife habi-
tat on this soil should include planting or leaving woody
vegetation along field borders. Where the water table is
high enough, potholes can be blasted to create standing
water and produce vegetation suitable for wildlife.

This soil is slightly limited for urban development and
moderately limited for recreational development because
of blowing dust. It is slightly limited for septic tank ab-
sorption fields but is severely limited for sewage lagoons
because of seepage. In populated areas, central sewage
systems may be needed to prevent contamination of the
ground water supply.

This soil is in capability unit lls-7, irrigated, and capa-
bility subclass Vlls, nonirrigated.

25—Rositas sand. This deep, somewhat excessively
drained, nearly level to rolling soil is on terraces, alluvial
fans, and sand dunes. It formed in mixed, sandy, windb-
lown material. Elevation ranges from 75 to 700 feet. The
average annual precipitation ranges from 2 to 4 inches,
the average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

Typically, this soil is light brown sand to a depth of 60
inches or more.

Included with this soil in mapping are small areas of
Superstition sand.

Permeability of this Rositas soil is rapid. Potential root-
ing depth is 60 inches or more. Available water capacity
is low. Surface runoff is very slow. The hazard of soil
blowing is high.

This soil is used mainly as range (fig. 11). Some small
areas are used for irrigated crops.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tiith, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
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reduced by growing a cover crop or providing other kinds
of protective cover.

irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, or furrow irrigation sys-
tems. Furrow systems are less efficient if all systems are
operated at maximum potential. Furrow systems require
land preparation. Among the suitable land preparation
practices are leveling the soil and determining the proper
length of runs. Water can be distributed by lined ditches
or pipelines. Special design of emitters and sprinklers is
needed. The moisture content of the soil should be de-
termined before applying irrigation water, and then the
correct amount of water should be applied at the right
time. The amount of irrigation water applied should be
measured to obtain high irrigation efficiency. Light, fre-
quent applications of water are essential. Tailwater
should be eliminated, or water recovery systems or
pumpback systems, or both, should be used.

The potential plant community on this soil is mainly big
galleta, creosotebush, and primrose.

This soil produces more forage suitable for livestock
than any other soil in the survey area. The lack of live-
stock watering facilities and the variability in the annual
production of forage, however, limit the use of this soil
for grazing. Because the hazard of soil blowing is high,
grazing management that helps to maintain the plant
cover is needed.

In irrigated areas this soil has very poor potential for
openland and wetland wildlife habitat.

In nonirrigated areas the potential is very poor for
rangeland wildlife habitat. Development of watering facili-
ties, in the form of artificial catchments, is an important
habitat management practice on this soil. Typical reptiles
on the soil are desert iguana, sidewinder, and zebra-
tailed lizard. Typical mammals are kangaroo rat, pocket
mouseé, and black-tailed jackrabbit.

This soil is severely limited for recreational develop-
ment because of the texture. It is moderately limited for
urban development and septic tank absorption fields be-
cause of slope. It is severely limited for sewage lagoons
because of seepage. In populated areas, central sewage
systems may be needed to prevent contamination of the
ground water supply.

This soil is in capability unit IVs-7, irrigated, and capa-
bility subclass Vlis, nonirrigated.

26—Rositas-Ligurta complex. This complex consists
of deep, gently sloping soils on low terraces and sand
dunes. Elevation ranges from 200 to 400 feet. The aver-
age annual precipitation ranges from 2 to 4 inches, the
average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

The Rositas soil makes up about 55 percent of this
complex and the Ligurta soil about 30 percent. Supersti-
tion sand makes up the remaining 15 percent.
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The Rositas soil is somewhat excessively drained. It
formed on dunes of wind-deposited material. Typically,
the Rositas soil is light brown sand to a depth of 60
inches or more.

Permeability of the Rositas soil is rapid. Potential root-
ing depth is 60 inches or more. Available water capacity
is low. Surface runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.

The Ligurta soil is well drained and saline. It formed in
alluvium. Typically, the surface layer is very pale brown
very gravelly loam about 2 inches thick. The subsoil to a
depth of 60 inches or more is reddish yellow, yellowish
red, and light reddish brown gravelly clay loam, gravelly
loam, and clay. In some places the surface layer is very
gravelly clay loam, very gravelly sandy clay loam, or very
gravelly sandy loam.

Permeability of the Ligurta soil is moderately slow.
Potential rooting depth is 60 inches or more. Available
water capacity is limited because of the high salt con-
tent. Surface runoff is medium, and the hazard of water
erosion is slight.

These soils are used mainly as range.

If these soils are irrigated, they are suited to all adapt-
ed crops. Applications of commercial fertilizers are
needed in addition to plant residue. Border, drip, and
sprinkler irrigation systems are suitable for use on these
soils. The system used is generally governed by the
crop. Water must be applied in accordance with the
intake rate of the soil.

The potential plant community on the Rositas soil is
mainly creosotebush, primrose, and big galleta. The po-
tential plant community on the Ligurta soil is mainly white
bursage, creosotebush, Indianwheat, and turkshead.

Livestock grazing on this complex is limited mainly by
the wide variability in the production of forage. Lack of
livestock watering facilities also limits use. Grazing
should be managed to minimize the disturbance of the
native plant cover. The included soils in this unit produce
most of the vegetation; therefore, the unit should be
managed for the included soils.

The potential for wetland and rangeland wildlife habitat
is very poor. The high content of soluble salt in the
Ligurta soil and the great difference in the soil drainage
of the two soils account for the wide variety of wild
herbaceous plants, shrubs, and wetland plants on this
complex. Seepage and low rainfall limit the use of the
soil for shallow water areas. Providing water, in the form
of artificial catchments, is an important management
practice. Wildlife species commonly present on these
soils include desert iguana, zebra-tailed lizard, sidewind-
er, desert kangaroo rat, and horned lark and other non-
game birds.

The Rositas soil is moderately limited for urban devel-
opment because of the slope and severely limited for
recreational development because of the sandy texture.
The Ligurta soil is moderately limited for urban develop-
ment because of moderate shrink-swell potential and
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severely limited for recreational development because of
the small stones. The Ligurta soil is severely limited for
septic tank absorption fields because of moderately slow
permeability, and the Rositas soil is moderately limited
because of slope. Because these soils are highly sus-
ceptible to soil blowing, windbreaks and other kinds of
plant cover should be provided before construction is
begun.

This complex is in capability unit IVs-7, irrigated, and
capability subclass Viis, nonirrigated.

27—Salorthids, nearly level. These deep, poorly
drained, strongly saline soils are on flood plains of the
Gila and Colorado Rivers. The soils formed in alluvial
deposits. Elevation ranges from 100 to 600 feet. The
average annual precipitation ranges from 2 to 4 inches,
the average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

Typically, the surface layer is stratified light brown,
light yellowish brown, and brown silty loam, silty clay
loam, and clay about 7 inches thick. Below this to a
depth of 60 inches or more is highly stratified pink, light
brown, and pale brown silt loam, silty clay loam, and
clay. Distinct yellow mottles line old root channels
throughout the profile.

Included with these soils in mapping are small areas of
Indio silt loam, strongly saline; Gadsden clay; Lagunita
loamy sand; and Vint loamy fine sand.

Permeability of Salorthids, nearly level, is moderate to
slow. Potential rooting depth is restricted to the upper
boundary of the water table. The amount of water availa-
ble for plant growth is low because of the high content
of salt. Surface runoff is medium, and the hazard of
water erosion is slight. These soils are saturated with
very salty ground water at a shallow to moderate depth.
The capillary rise of the saline water and its evaporation
concentrate the salts in the upper part of the profile,
which leaves a white crust on the surface. These soils
are subject to rare flooding.

These soils are used for livestock grazing and for
wildlife habitat.

The potential plant community on these soils is mainly
iodinebush, arrowweed, big saltbush, and saltcedar.

Palatable forage plants are more abundant on the
edges of areas of these soils than on most of the other
soils in the survey area, but use by livestock is moder-
ately limited by the hazard of flooding, a high water
table, and high content of toxic salts.

These soils have good potential for openland and wet-
land wildlife habitat. Typical reptiles on these soils are
desert spiny lizard, tree lizard, Yuma kingsnake, and
western diamondback rattlesnake. Typical mammals are
deer mouse and cottontail rabbit. Typical birds are Coo-
per's hawk, white-winged dove, mourning dove, and
ladder-backed woodpecker.
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These soils are severely limited for urban development
and septic tank absorption fields because of the high
water table and the hazard of flooding.

These soils are in capability subclass Vllw, nonirrigat-
ed.

28—Superstition sand. This deep, somewhat exces-
sively drained soil is on the old terrace of the Colorado
River. It formed in mixed sandy alluvium. Elevation
ranges from 100 to 600 feet. The average annual pre-
cipitation ranges from 2 to 4 inches, the average annual
air temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

Typically, the surface layer is light brown sand about 5
inches thick. The underlying material to a depth of 60
inches or more is light brown and pink sand and con-
tains few to many soft lime masses. In some places the
surface layer is loamy sand.

Included with this soil in mapping are small areas of
Rositas sand.

Permeability of this Superstition soil is rapid. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is low to moderate. Surface runoff is very slow.
The hazard of soil blowing is high.

This soil is used mainly for rangeland, but many areas
are used for irrigated citrus fruit, alfalfa hay, small grain,
cotton, and vegetables.

The potential plant community is mainly creosotebush
and sandverbena.

This soil is poorly suited to livestock grazing because
of low production of forage and lack of livestock water-
ing facilities. The main objective of grazing management
should be to maintain the native plant cover for control
of soil blowing.

Nonirrigated areas of this soil have poor potential for
rangeland wildlife habitat. Irrigated areas have very poor
potential for openland wildlife habitat and very poor po-
tential for wetland wildlife habitat. Development of water,
in the form of artificial catchments, is an important habi-
tat management practice on this soil. Typical reptiles on
this soil are desert iguana, sidewinder, and zebra-tailed
lizard. Typical mammals are kangaroo rat, pocket mouse,
and black-tailed jackrabbit.

This soil is slightly limited for urban development and
severely limited for recreational development because of
the sandy texture. It is slightly limited for septic tank
absorption fields but is severely limited for sewage la-
goons because of rapid permeability. In populated areas,
community sewage systems may be needed to prevent
contamination of the ground water supply as a result of
seepage.

This soil is in capability unit llis-7, irrigated, and capa-
bility subclass VIls, nonirrigated.

29—Superstition complex. These deep, nearly level,
somewhat excessively drained soils are on old terraces
of the Colorado River. They formed in mixed, sandy
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alluvium. Elevation ranges from 100 to 600 feet. The
average annual precipitation ranges from 2 to 4 inches,
the average annual air temperature ranges from 72 to 76
degrees F, and the average freeze-free period ranges
from 250 to 325 days.

Included with these soils in mapping are small areas of
Superstition sand and Rositas sand.

Because of siltation during past irrigation with Colora-
do River water, the surface layer is light brown clay, light
brown sandy clay loam, or light brown loam 5 to 10
inches thick. All three surface layer textures occur at
random throughout each mapped area. The underlying
material to a depth of 60 inches or more is light brown
sand. It contains few to many soft lime masses.

Permeability of these Superstition soils is rapid. Poten-
tial rooting depth is 60 inches or more. Available water
capacity is low. Surface runoff is slow, and the hazard of
water erosion is slight.

These soils are used for irrigated citrus fruit, alfalfa
hay, and small grain.

If these soils are irrigated, they are suited to all adapt-
ed crops. All crops respond to nitrogen fertilizer, espe-
cially if a legume is not included in the cropping system.
Phosphorus may be needed if alfalfa and other legumes
are grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil.

irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Sprinkler systems are less efficient if all sys-
tems are operated at maximum potential. Furrow and
border systems require land preparation. Among the suit-
able land preparation practices are leveling the soil and
determining the proper length of runs. Water can be
distributed by lined ditches or pipelines. Special design
of sprinklers and emitters is needed. The moisture con-
tent of the soil should be determined before applying
irrigated water, and then the correct amount of water
should be applied at the right time. The amount of irriga-
tion water applied should be measured to obtain high
irrigation_efficiency. Light, frequent applications of water
are essential. Tailwater should be.eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

Irrigated areas have poor potential for openiand wild-
life habitat and very poor potential for wetland wildlife
habitat. Leaving brushy areas and trees along the field
borders and managing wet areas are important practices
in irrigated areas. Typical reptiles on these soils are
desert iguana, sidewinder, and zebra-tailed lizard. Typical
mammals are kangaroo rat, pocket mouse, and black-
tailed jackrabbit.

These soils are slightly limited for urban development
and moderately limited for recreational development be-
cause they are too clayey on the surface. They are
slightly limited for septic tank absorption fields but are
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severely limited for sewage lagoons because of rapid
permeability. In populated areas, central sewage systems
may be needed to prevent contamination of the ground
water supply as a result of seepage.

These soils are in capability unit Ilis-7, irrigated, and
capability subclass Vlls, nonirrigated.

30—Torriorthents-Torrifluvents complex, 1 to 50
percent slopes. These deep, well drained, nearly level
to steep soils are on terrace escarpments and alluvial
fans that have been dissected by geologic erosion. The
soils formed in mixed, unconsolidated alluvial sediment.
Elevation ranges from 400 to 1,200 feet. The average
annual precipitation ranges from 2 to 4 inches, the aver-
age annual air temperature ranges from 72 to 76 de-
grees F, and the average freeze-free period ranges from
250 to 325 days.

Torriorthents make up about 50 percent of this com-
plex. These soils are on the higher parts of the alluvial
fans (fig. 12). They have slopes of 1 to 50 percent.
Torrifluvents make up about 30 percent of this complex.”
These soils are on the lower parts of the alluvial fans.
They have slopes of 1 to 15 percent. Lagunita loamy
sand, Carrizo very gravelly sand, and Rositas sand make
up the remaining 20 percent of the complex.

Torriorthents are highly variable in texture. They range
from sand to clay and are 10 to 50 percent coarse
fragments.

Permeability of the Torriorthents is variable. Potential
rooting depth is 60 inches or more. Available water ca-
pacity is low. Surface runoff is rapid, and the hazard of
water erosion is slight.

Torrifluvents are highly variable in texture. They range
from sand to clay and are highly stratified.

Permeability of the Torrifluvents is moderate to moder-
ately slow. Potential rooting depth is 60 inches or more.
Available water capacity is moderate to high. Surface
runoff is medium to rapid, and the hazard of water ero-
sion is slight.

These soils are used for limited livestock grazing and
for wildlife habitat. In some areas these soils are a good
source of sand and gravel.

The native vegetation on this complex is mainly big
galleta, littleleaf paloverde, creosotebush, white bursage
and desert saltbush.

The use of these soils for grazing by livestock is limit-
ed because of variability of forage production from year
to year and because of the lack of adequate livestock
watering facilities. Palatable forage plants are more
abundant on the Torrifluvents than on the Torriorthents.
Grazing should be managed to minimize the disturbance
of the plant cover, which would increase the susceptibil-
ity of these soils to erosion.

The potential for rangeland wildlife on this complex is
poor because of low rainfall. Water development is one
of the most important practices needed when managing
this complex for wildlife habitat. Typical species of wild-
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life on the complex are coyote, shrike, cottontail rabbit,
and diamondback rattlesnake.

This complex is severely limited for farming, for urban
and recreational development, and for septic tank ab-
sorption fields because of slope, content of small stones
and variability in soil texture.

This complex is in capability subclass Vlle, nonirrigat-
ed.

31—Tremant-Rositas complex. These deep, well
drained and somewhat excessively drained, level to
gently sloping soils are on low terraces, old alluvial fans,
and sand dunes. The soils formed in mixed gravelly
alluvium and mixed, sandy, windblown material. Elevation
ranges from 400 to 800 feet. The average annual pre-
cipitation ranges from 2 to 4 inches, the average annual
air temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

The Tremant soil makes up about 50 percent of this
complex, and the Rositas soil makes up about 30 per-
cent. The Tremant soil is in the more nearly flat areas.
The Rositas soil is on windblown sand dunes. Antho
sandy loam, Dateland fine sandy loam, and Carrizo very
gravelly sand make up the remaining 20 percent of the
complex.

Typically, the Tremant soil has a surface layer of light
yellowish brown gravelly loam about 2 inches thick. The
subsoil to a depth of 60 inches or more is light yellowish
brown, reddish yellow, and light brown gravelly loam,
gravelly sandy clay loam, and clay loam.

Permeability of the Tremant soil is moderately slow.
Potential rooting depth is 60 inches or more. Available
water capacity is high. Surface runoff is medium, and the
hazard of water erosion is slight.

Typically, the Rositas soil is light brown sand to a
depth of 60 inches or more.

Permeability of the Rositas soil is rapid. Potential root-
ing depth is 60 inches or more. Available water capacity
is low. Surface runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.

This complex is used mainly as rangeland, but small
areas are used for irrigated alfalfa hay, cotton, small
grain, citrus fruit, safflower, grapes, and grain sorghum.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, or furrow irrigation sys-
tems. Furrow systems are less efficient if all systems are
operated at maximum potential. Furrow systems require
land preparation. Among the suitable land preparation
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practices are leveling the soil and determining the proper
length of runs. Water can be distributed by lined ditches
or pipelines. Special design of sprinklers and emitters is
needed. The moisture content of the soil should be de-
termined before applying irrigation water, and then the
correct amount of water should be applied at the right
time. The amount of irrigation water applied should be
measured to obtain high irrigation efficiency. Light, fre-
quent applications of water are essential. Tailwater
should be eliminated.

The potential plant community on the Tremant soil is
mainly creosotebush, white bursage, and triangle bur-
sage; on the Rositas soil it is mainly big galleta, prim-
rose, and white bursage.

Livestock grazing on this complex is limited by the
unpalatability of the forage plants, the variability of
forage production, and the lack of livestock watering
facilities. Grazing management that helps to maintain the
native vegetation is important, particularly on the Rositas
soil. Windbreaks and other kinds of cover are needed to
control soil blowing.

Nonirrigated areas of this complex have poor or very
poor potential for rangeland wildlife habitat. Irrigated
areas have very poor potential for openland wildlife habi-
tat and poor or very poor potential for wetland wildlife
habitat. Water development is one of the more important
management practices needed on this complex. Leaving
brushy areas and large trees along field borders is also
an important management practice. Typical reptiles on
this complex are collared lizard, desert spiny lizard, and
desert side-blotched lizard. Typical mammals are black-
tailed jackrabbit, kangaroo rat, pocket mouse, and
pocket gopher. Typical birds are mourning dove, logger-
head shrike, orange-crowned warbler, and brown
towhee.

The Tremant soil is moderately limited for urban devel-
opment because of low strength and the shrink-swell
potential, moderately limited for recreational develop-
ment because of small stones in the profile, and moder-
ately limited for septic tank absorption fields because of
moderately slow permeability. in populated areas, central
sewage systems may be needed to prevent contamina-
tion of the ground water supply as a result of seepage.
The Rositas soil is severely limited for recreational devel-
opment because of slope and sandy texture. It is slightly
limited for urban development and septic tank absorption
fields.

This complex is in capability subclass Vlls, nonirrigat-
ed.

32—Vint loamy fine sand. This deep, nearly level,
well drained soil is on flood plains and low terraces. It
formed in mixed sandy alluvium. Elevation ranges from
75 to 600 feet. The average annual precipitation ranges
from 2 to 4 inches, the average annual air temperature
ranges from 72 to 76 degrees F, and the average freeze-
free period ranges from 250 to 325 days.
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Typically, the surface layer is pale brown loamy fine
sand about 16 inches thick. The underlying material is
light brownish gray loamy fine sand to a depth of 32
inches. Below this it is stratified, light yellowish brown silt
loam, pale brown loamy fine sand, and pale brown silty
clay loam that extends to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Lagunita loamy sand, Indio silt loam, and Gilman loam.

Permeability of this Vint soil is moderately rapid. Po-
tential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is very slow,
and the hazard of water erosion is slight. The hazard of
soil blowing is high. This soil is normally subject to rare
flooding, but it is now protected by dams or levees, or
both, on the Colorado and Gila Rivers.

This soil is used mainly for irrigated cotton, citrus fruit,
alfalfa hay, small grain, vegetables, and grain sorghum.
Small areas are used for limited livestock grazing.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and by
adding manure to the soil. The risk of soil blowing can
be reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, or furrow irrigation sys-
tems. Furrow systems are less efficient if all systems are
operated at maximum potential. Furrow systems require
land preparation. Among the suitable land preparation
practices are leveling the soil and determining the proper
length of runs. Water can be distributed by lined ditches
or pipelines. Special design of sprinklers and emitters is
needed. The moisture content of the soil should be de-
termined before applying irrigation water, and then the
correct amount of water should be applied at the right
time. The amount of irrigation water applied should be
measured to obtain high irrigation efficiency. Light, fre-
quent applications of water are essential. Tailwater
should be eliminated.

The native vegetation on this soil is mainly big galleta,
annual grasses, and annual forbs. The hazard of soil
blowing is high if the native plant cover is not preserved.
Windbreaks and other kinds of cover help to control soil
blowing.

Irrigated areas of this soil have good potential for
openland wildlife habitat and very poor potential for wet-
land wildlife habitat. Leaving native brushy areas and
large trees along field borders is an important manage-
ment practice. Typical mammals on this soil are valley
pocket gopher, deer mouse, black-tailed jackrabbit,
round-tailed ground squirrel, and Yuma antelope squirrel.
Typical birds are meadowlark, marsh hawk, and mourn-
ing dove. Typical reptiles are collared lizard, desert spiny
lizard, and desert side-blotched lizard.
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This soil is moderately limited for recreational develop-
ment because of flooding and blowing dust and sand. It
is slightly limited for septic tank absorption fields. In
populated areas, central sewage systems may be
needed to prevent contamination of the ground water
supply.

This soil is in capability unit lls-7, irrigated, and capa-
bility subclass VlIs, nonirrigated.

33—Wellton loamy sand. This deep, well drained,
nearly level to gently sloping soil is on broad alluvial fans
and terraces. It formed in mixed alluvium. Elevation
ranges from 200 to 1,200 feet. The average annual pre-
cipitation ranges from 2 to 4 inches, the average annual
air temperature ranges from 72 to 76 degrees F, and the
average freeze-free period ranges from 250 to 325 days.

Typically, the surface layer is light brown loamy sand
about 8 inches thick. The subsoil to a depth of 51 inches
is light brown and reddish yellow fine gravelly sandy
loam over light brown fine gravelly coarse sandy loam or
loamy sand that extends to a depth of 60 inches or
more.

Included with this soil in mapping are small areas of
Dateland loamy fine sand and Antho sandy loam.

Permeability of this Wellton soil is moderately rapid.
Potential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is slow, and
the hazard of water erosion is slight. The hazard of soil
blowing is high.

This soil is used malnly for |rr|gated cotton, citrus fruit,
alfalfa hay, vegetables, small grain, and grain sorghum.
Some areas are used as rangeland.

If this soil is irrigated, it is suited to all adapted crops.
All crops respond to nitrogen fertilizer, especially if a
legume is not included in the cropping system. Phospho-
rus may be needed if alfalfa and other legumes are
grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recove:jy systems or pumpback systems, or both, should
be used.
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The potential plant community is mainly white bursage,
creosotebush, big galleta, and pricklypear.

Livestock grazing on this soil is limited because of the
great variability in forage production. If excessively dis-
turbed, this soil is very susceptible to soil blowing. Graz-
ing management that helps to maintain the native plant
cover is very important.

This soil has good potential for openland and range-
land wildlife habitat and poor potential for rangeland and
wetland wildlife habitat. Development of watering facili-
ties, in the form of artificial catchments, is an important
management practice. Typical mammals on this soil are
kangaroo rat, pocket mouse, and black-tailed jackrabbit.
Typical reptiles are desert iguana, sidewinder, and zebra-
tailed lizard.

This soil is slightly limited for urban development and
for septic tank absorption fields and is moderately limited
for recreational development because of the sandy tex-
ture. It is suited to those lawn grasses, shrubs, and trees
that are not sensitive to lime, which induces chlorosis.
An annual application of iron chelate reduces this prob-
lem.

This soil is in capability unit lls-7, irrigated, and capa-
bility subclass VlIs, nonirrigated.

34—Wellton-Dateland-Rositas complex. These
deep, gently sloping to moderately sloping soils are on
old alluvial fans and sand dunes. They formed in mixed
alluvium and in mixed, sandy, windblown material. Eleva-
tion ranges from 400 to 800 feet. The average annual
precipitation ranges from 2 to 4 inches, the average
annual air temperature ranges from 72 to 76 degrees F,
and the average freeze-free period ranges from 250 to
325 days.

The Wellton soil makes up about 40 percent of this
complex, the Dateland soil about 30 percent, and the
Rositas soil about 20 percent. Antho fine sandy loam,
Tremant gravelly loam, and Cristobal very gravelly loam
make up the remaining 10 percent.

Typically, the well drained Wellton soil has a surface
layer of very pale brown loamy sand about 8 inches
thick. The subsoil to a depth of 60 inches or more is very
pale brown and reddish yellow loamy sand, sandy loam,
and gravelly sandy loam.

Permeability of the Wellton soil is moderately rapid.
Potential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is slow, and
the hazard of water erosion is slight. The hazard of soil
blowing is high.

Typically, the well drained Dateland soil has a surface
layer of brown loamy fine sand about 6 inches thick. The
subsoil is light yellowish brown sandy loam about 21
inches thick. The substratum to a depth of 60 inches or
more is pale brown loam and fine sandy loam.

Permeability of the Dateland soil is moderately rapid.
Potential rooting depth is 60 inches or more. Available
water capacity is moderate. Surface runoff is slow, and
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the hazard of water erosion is slight. The hazard of soil
blowing is high.

Typically, the somewhat excessively drained Rositas
soil is light brown sand to a depth of 60 inches or more.

Permeability of the Rositas soil is rapid. Potential root-
ing depth is 60 inches or more. Available water capacity
is low. Surface runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is high.

These soils are mainly used as rangeland, but small
areas are used for irrigated cotton, citrus fruit, alfalfa
hay, vegetables, small grain, and grain sorghum.

If these soils are irrigated, they are suited to all adapt-
ed crops. All crops respond to nitrogen fertilizer, espe-
cially if a legume is not included in the cropping system.
Phosphorus may be needed if alfalfa and other legumes
are grown. Organic matter content, soil tilth, water intake
rate, and other factors of soil condition can be main-
tained or improved by returning crop residue and adding
manure to the soil. The risk of soil blowing can be
reduced by growing a cover crop.

Irrigation water can be applied efficiently by using
sprinkler, low pressure emitter, border, or furrow irrigation
systems. Border and furrow systems are less efficient if
all systems are operated at maximum potential. Border
and furrow systems require land preparation. Among the
suitable land preparation practices are leveling the soil
and determining the proper length of runs and the proper
width of borders. Water can be distributed by earth
ditches, lined ditches, or pipelines. The moisture content
of the soil should be determined before applying irriga-
tion water, and then the correct amount of water should
be applied at the right time. The amount of irrigation
water applied should be measured to obtain high irriga-
tion efficiency. Tailwater should be eliminated, or water
recovery systems or pumpback systems, or both, should
be used.

The potential plant community on the Wellton soil is
mainly white bursage, creosotebush, and big galleta; on
the Dateland soil it is mainly creosotebush, white bur-
sage, and ratany; and on the Rositas soil it is mainly
white bursage, big galleta, and primrose.

Palatable forage plants are much more abundant on
the Rositas soil than on the Wellton and Dateland soils.
Livestock grazing is limited on all three soils, however,
because of the variability in forage production from year
to year and because of the lack of adequate livestock
watering facilities. The Rositas soil is particularly suscep-
tible to soil blowing, but grazing management should be
designed for all three soils to minimize the disturbance of
the native plant cover. Windbreaks and other kinds of
cover help to control soil blowing.

The potential of this complex is very poor for wetland
wildlife habitat and poor for rangeland wildlife habitat. A
suitable management practice for wildlife habitat on this
complex is the development of watering facilities, such
as artificial catchments. Typical wildlife species on the
complex are zebra-tailed lizard, western diamondback
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rattlesnake, desert kangaroo rat, round-tailed squirrel,
Yuma antelope squirrel, and black-tailed jackrabbit.

The soils in this complex are slightly limited for urban
development and moderately limited for recreational de-
velopment because of sandy texture and slope. They are
slightly limited for septic tank absorption fields.

This complex is in capability unit IVs-7, irrigated, and
capability subclass Vlls, nonirrigated.

Use and management of the soils

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

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

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

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

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

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

Crops

The major management concern in the use of the soils
for crops is described in this section. In addition, the
estimated vields of the main crops and hay are present-
ed for each soil, and the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained.

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

Salinity

The problem of salinity in the survey area is a direct
result of the long period during which the soils in the
area have been irrigated and the quality of the irrigation
water that has been used. Until large quantities of irriga-
tion water from the Colorado River became available,
most of the water came from wells that provided saline
water..When this water was used, the crops on the soils
removed the moisture and the salt remained in the soils.
Gradually the salinity of the soils increased.

As more water of better quality became available from
the Colorado River, less water was pumped from wells.
Irrigation with large quantities of water from the Colorado
River eventually caused the water table to rise. The
ground water, already saline, increased in salinity as
more salts were contributed from the Colorado River
water. As a result of evapotranspiration and capillary
movement, these salts were returned to the upper layers
of the soils, where they affect crop growth.

During recent years, farmers and other concerned
groups have increased their efforts to lower the water
table in the survey area by pumping out the ground
water. As a result, the water table has been lowered
markedly and the salinity of the soils has been reduced
(fig. 13). The goal of the salinity control program in the
Wellton-Mohawk area is to reduce the return flow of
water by 35 to 40 percent, or 78,000 acre-feet per year,
by 1981. Reducing the return flow by that much not only
will conserve more than 25 billion gallons of water each
year, it also will cut the Colorado River's annual salt load
by 500,000 tons.
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In the following paragraphs the nature and properties
of the saline soils in the survey area are discussed in
more detail.

The existence of a salinity problem is directly related
to the transport and deposition of salt by water. The
major processes involved are infiltration, drainage, evap-
oration, and transpiration. In irrigated farming, important
considerations are the degree of salinity prior to irriga-
tion; the increase in salinity as a result of irrigation; and
the management practices that can be used to improve
saline soils or to satisfactorily control the salinity environ-
ment of crop plants, or both.

Whether the salinity of a soil is high enough to affect
plant growth depends upon such factors as the texture
of the soil, the distribution of salts in the profile, the
composition of the salts, and the species of plants
grown. A soil is considered to be saline if the solution
extracted from a saturated soil paste has an electrical
conductivity value of 4 millimhos per centimeter or more.
Among the saline soils in the survey area are those in
the Wellton-Hyder, Dateland, and Aztec areas.

Saline soils are commonly recognized by the presence
of a white crust on the surface. An example of such soils
is Indio silt loam, strongly saline. In addition, crops grown
on saline soils generally have barren spots and may be
stunted, may vary considerably in size, or may have dark
bluish green foliage. In this survey area plants grown on
the Harqua soils exhibit these characteristics.

Excess salinity delays or prevents germination and re-
duces the rate of plant growth. These effects are mainly
associated with the high osmotic pressure of the soil
solution, which reduces the ability of plants to absorb
water. Some of these effects, however, may result from
nutritional imbalance or from toxicity caused by specific
ions (77).

The soils in the survey area have been affected mainly
by an excessive concentration of salts of calcium and
magnesium and by chlorides and sulfates. One original
source of these salts in this area is the exposed volcanic
rock and minerals in the earth’s crust. The soluble salts
have been gradually released as a result of chemical
decomposition and physical weathering. In this arid
region, leaching is local and the salts are not transported
far because of the scarcity of rainfall. Also, the high
evaporation and transpiration rates typical of this climate
tend to reduce the amount of water available for leach-
ing and transporting these soluble salts. Except for the
irrigation water that comes from the Colorado River (fig.
14), the major source of the salts that contribute to the
salinity problem is the Cristobal, Harqua, and Ligurta
soils.

A salinity problem has also developed in areas of soils
that have adequate natural drainage but that are not
adequately drained when irrigated. In these soils, a large
quantity of water has percolated into the lower layers
and the water table has been raised from a considerable
depth to within a few feet of the surface.
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Yields per acre

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

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

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

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

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

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

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

Capabillity classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
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they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for rangeland or for engineering pur-
poses.

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

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

Class | soils have few limitations that restrict their use.

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

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

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use
(none in the survey area).

Class VI soils have severe limitations that make them
generally unsuitable for cultivation (none in the survey
area).

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

Class VIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.

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

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
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rangeland, wildlife habitat, or recreation. The capability
subclass is listed for each nonirrigated soil in the map
unit description in the section “Soil maps for detailed
planning.”

The capability unit is identified in the description of
each irrigated soil in the soil map unit in the section *“Soil
maps for detailed planning.” Capability units are soil
groups within the subclasses. The soils in one capability
unit are enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity. Thus, the capability unit is a
convenient grouping for making many statements about
management of soils. Capability units are generally des-
ignated by adding an Arabic numeral to the subclass
symbol, for example, I-1 or llls-7.

Rangeland

Barry K. Wallace, range conservationist, Soil Conservation Service,
helped to write this section.

About 75 percent of the survey is rangeland, but live-
stock grazing is usually limited to riparian vegetation
along rivers and wash bottoms. When rainfall is unusual-
ly high in winter and spring, however, there is limited
grazing on the desert, generally for 30 to 60 days. Per-
manent livestock watering facilities are almost nonexis-
tent on the desert rangeland.

Income from raising livestock ranks second to irrigated
farming in the survey area. Most of this income is de-
rived from feedlot operations and from the raising of
sheep that are grazed on alfalfa stubble.

The soils along rivers and washes in the survey area
generally support riparian vegetation. The soils on up-
lands support shrubs, trees, and various cacti. Deep,
sandy hummocks and dunes commonly support grasses.

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

Table 7 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
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plants. Soil reaction, salt content, and a seasonal high
water table are also important.

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

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

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

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

The major management concern on most rangeland is
control of grazing so that the kinds and amounts of
plants that make up the potential natural plant communi-
ty are reestablished. Soil blowing occurs on sandy soils
that are not adequately covered. River and wash bot-
toms and flood plains are severely disturbed by runoff
and concentrated flood water when they are not ade-
quately protected by vegetation or by dams and levees.
Minimizing soil movement is an important management
concern. Sound range management based on soil survey
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information and other rangeland inventory information is
the basis for maintaining or improving forage production.

Recreation

Leon F. Fager, Jr., area biologist, Soil Conservation Service, helped
to write this section.

The soils of the survey area are rated in table 8 ac-
cording to limitations that affect their suitability for recre-
ation uses. The ratings are based on such restrictive soil
features as flooding, wetness, slope, and texture of the
surface layer. Not considered in these ratings, but impor-
tant in evaluating a site, are location and accessibility of
the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation,
access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degrees, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

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

The information in table 8 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 11, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 10.

Camp areas (fig. 15) require such site preparation as
shaping and leveling for tent and parking areas, stabiliz-
ing roads and intensively used areas, and installing sani-
tary facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils for this use have mild slopes and are not wet or
subject to flooding during the period of use. The surface
has few or no stones or boulders, absorbs rainfall readily
but remains firm, and is not dusty when dry. Strong
slopes and stones or boulders can greatly increase the
cost of constructing camping sites.

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

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are aimost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. |f shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Leon F. Fager, Jr., area biologist, Soil Conservation Service, helped
to write this section.

The wildlife habitat in the survey aréa can be catego-
rized into four general types: habitat of desert mountains,
habitat of desert valleys, riparian habitat, and cropland
habitat. A description of the habitat in the survey area is
given briefly in the following paragraphs.

Habitat of desert mountains. The variety of vegetation
on desert mountains is highly dependent upon the geo-
logic age of the range. The younger ranges have less
developed soils and therefore support only sparse
stands of vegetation. However, the rocky slopes are
nearly inaccessible to domestic herbivores and provide
more protection for vegetation. Furthermore, the many
crevices and cavities in the rock formations provide wild-
life protection from the extreme temperatures encoun-
tered in this desert environment. Sheer cliffs and vertical
rock faces are used by many species of bird, including
birds of prey, for nesting.

Habitat of desert valleys. Desert valleys are located
between the mountain ranges. They vary in width ffom a
few hundred yards to several miles. They consist of
alluvial fans that spread from the mountains, sloping
steeply downward at first and eventually flattening out on
the valley bottom. Where two fans merge from opposite
slopes, drainage channels have formed and are com-
monly termed washes or arroyos.

The vegetation along the washes in the desert valleys
provides feeding areas and cover for wildlife. The
washes are important travel routes for wildlife to and
from water and feeding areas. Many species of wildlife
also use the vegetation along the desert washes for
nesting and shade.

Riparian habitat. The two major drainageways in the
survey area are the Gila and Colorado Rivers. Water
tolerant plants, commonly known as phreatophytes, are
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most numerous in these drainageways. Historically,
these two river systems were described as virtual havens
for a great variety of wildlife species. Trapping of fur-
bearing animals such as beaver was once a thriving
industry along these streams. Conditions have changed,
however, because of the construction of dams and the
use of irrigation. Along the Gila River, for example, little
or no running water is present, and saltcedar has taken
the place of cottonwood and willow as the dominant
woody plants. In the survey area, riparian vegetation is
most extensive along the Colorado River. Waterfowl and
shorebirds use both of these systems for resting, feed-
ing, and reproduction.

Riparian vegetation is the most productive kind of
vegetation in the survey area.

Cropland habitat. Cropland provides an interesting
“edge” for wildlife in the desert region. In areas where
irrigated fields are adjacent to native desert, wildlife has
a ready source of water and food. In other areas, where
large blocks of land are devoted to intensive farming,
there are fewer wildlife species because of the lack of
adjacent native cover.

The major kinds of wildlife in the survey area are
described in the individual map unit descriptions.

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

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

in table 9, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

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

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

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

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

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
Zone, texture of the surface layer, available water capac-
ity. wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are indianwheat,
bush muhly, big galleta, desert lily, spurge, buckwheat,
fiddleneck, and turkshead.

Shrubs are bushy, woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are paloverde, mes-
quite, and fourwing saltbush.

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

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

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

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, pheasant, western meadowlark,
field sparrow, and cottontail rabbit.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, and beaver.

Aangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include antelope, deer, desert mule deer, meadowlark,
and lark bunting.

Engineering

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

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

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, slope, likelihood of flooding, natural soil struc-
ture or aggregation, in-place soil density, and geologic
origin of the soil material. Where pertinent, data about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of absorbed cations were also
considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.
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These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

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

The information is presented mainly in tables. Table 10
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 11, for
sanitary facilities; and table 13, for water management.
Table 12 shows the suitability of each kind of soil as a
source of construction materials.

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

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

Bullding site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 10. A slight limitation indicates that
soil properties generally are favorable for the specified
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use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

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

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

Dwellings and small commercial buildings referred to
in table 10 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements,
lawns, and gardens. Depth to bedrock, slope, and large
stones in or on the soil are also important considerations
in the choice of sites for these structures and were
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 10 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

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

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 11 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

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

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 24 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

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

In some soils, loose sand and grave! or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.
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Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a2 seasona!l water table;
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

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

Unless otherwise stated, the limitations in table 11
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
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Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

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

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 12 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

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

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

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

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 12 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
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shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

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

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

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

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

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

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

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 13 soil and site features that affect use
are indicated for each kind of soil. This information is
significant in planning, installing, and maintaining water
control structures.

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

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

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

Soil properties

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

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

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

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

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section ““Soil series and
morphology." :

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

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

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML. _

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

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The estimated
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classification, without group index numbers, is given in
table 14. Also in table 14 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

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

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

Physical and chemical properties

Table 15 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Clay is a mineral soil particle that is less than 0.002
millimeters in diameter.

In table 15, the estimated clay content of each major
soil horizon is given as a percentage, by weight, of the
soil material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain mois-
ture. They influence the soil's shrink-swell potential, per-
meability, and plasticity; the ease of soil dispersion; and
other soil properties. The amount and kind of clay in a
soil also affect tillage and earth-moving operations.

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

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

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 15.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete.

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

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

Wind erodibility groups are made up of soils that have
similar porperties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

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

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

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

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

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

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

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.
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Cemented pans are hard subsurface layers, within a
depth of 5 or 6 feet, that are strongly compacted (indur-
ated). Such pans cause difficulty in excavation. The
hardness of pans is similar to that of bedrock. A rippable
pan can be excavated, but a hard pan generally requires
blasting.

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

Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (70). Unless
otherwise noted, colors described are for dry soil.

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

Antho series

The Antho series consists of deep, well drained soils
on flood plains and low terraces. These soils formed in
mixed, sandy alluvium. Slope is 0 to 2 percent. Mean
annual precipitation ranges from 2 to 4 inches, and
mean annual air temperature ranges from 72 to 76 de-
grees F.

Antho soils are similar to Gilman, Indio, Lagunita, and
Vint soils. They are near Dateland, Gilman, Indio, Lagun-
ita, and Vint soils. Lagunita soils have sand throughout
the contro! section. Dateland soils have a cambic hori-
zon. Gilman and Indio soils are medium textured. Vint
soils have loamy fine sand and strata of finer texture in
the control section.

Typical pedon of Antho fine sandy loam, about 3 miles
south of Antelope Hill; about 2,100 feet south and 150
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feet east of the northwest corner of sec. 9, T. 9 S., R. 17
W.:

A1—0 to 3 inches; light yellowish brown (10YR 6/4) fine
sandy loam, yellowish brown (10YR 5/6) moist;
moderate thin platy structure; soft, very friable; many
very fine roots; many very fine vesicular pores;
strongly effervescent; moderately alkaline; clear
wavy boundary.

C1—3 to 8 inches; light yellowish brown (10YR 6/4)
gravelly sandy loam, yellowish brown (10YR 5/6)
moist; massive; soft, very friable; many very fine
“roots; many very fine tubular pores; 156 percent fine
pebbles; strongly effervescent; moderately alkaline;
clear wavy boundary.

C2—8 to 18 inches; light yellowish brown (10YR 6/4)
gravelly coarse sandy loam, dark yellowish brown
(10YR 4/4) moist; massive; soft, very friable; few
fine and many very fine roots; many very fine tubular
pores; 20 percent fine pebbles; strongly efferves-
cent; moderately alkaline; clear smooth boundary.

C3—18 to 38 inches; brownish yellow (10YR 6/6) gravel-
ly sandy loam, yellowish brown (10YR 5/6) moist;
massive; soft, very friable; common very fine and
few fine roots; few fine tubular and many very fine
interstitial pores; 15 percent fine pebbles; strongly
effervescent; strongly alkaline; clear wavy boundary.

C4—38 to 50 inches; brownish yellow (10YR 6/6) coarse
sandy loam, yellowish brown (10YR 5/6) moist;
massive; soft, very friable; few very fine roots; many
very fine tubular pores; 5 percent fine pebbles;
strongly effervescent; strongly alkaline; clear wavy
boundary.

C5—50 to 60 inches; brownish yellow (10YR 6/6) sandy
loam, yellowish brown (10YR 5/6) moist; massive;
slightly hard, very friable, slightly sticky; few very fine
roots; many very fine tubular pores: 5 percent fine
pebbles; violently effervescent; moderately alkaline.

The 10- to 40-inch control section is less than 35
percent coarse fragments. The A horizon is fine sandy
loam or sandy loam. The C horizon is light yellowish
brown and brownish yellow gravelly sandy loam, gravelly
coarse sandy loam, coarse sandy loam, fine sandy loam,
or sandy loam.

Carrizo series

The Carrizo series consists of deep, excessively
drained soils on flood plains and recent alluvial fans of
the major streams and intermittent washes. These soils
formed in recent, mixed, alluvial deposits. Slope is 0 to 9
percent. Mean annual precipitation ranges from 2 to 4
inches, and mean annual air temperature ranges from 72
to 76 degrees F.

Carrizo soils are similar to Lagunita, Rositas, and Vint
soils and are near Cristobal, Harqua, Ligurta, and Tre-
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mant soils. All of these soils, except Ligurta soils, aver-
age less than 35 percent coarse fragments in the control
section. Lagunita soils average loamy sand or sand in
the control section. Rositas soils do not have any strata
that are loamy very fine sand or finer. Vint soils average
loamy fine sand in the control section and have strata of
finer texture. Cristobal, Harqua, Ligurta, and Tremant
soils have an argillic horizon.

Typical pedon of Carrizo very gravelly sand, about 4
miles east and 4 1/2 miles north of Wellton; about 330
feet west and 2,750 feet north of the southeast corner of
sec. 11, T.8 S,, R. 18 W.:

A11—0 to 1 inch; light brown (7.5YR 6/4) very gravelly
sand, brown (7.5YR 5/4) moist; single grain; loose;
many fine interstitial pores; 40 percent fine and
medium pebbles; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

A12—1 to 3 inches; light brown (7.5YR 6/4) very gravel-
ly sand, brown (7.5YR 5/4) moist; weak very thin
and medium platy structure; slightly hard, very fri-
able; few fine roots; few fine tubular pores; 35 per-
cent fine and medium pebbles; slightly effervescent;
moderately alkaline; clear smooth boundary.

C1-3 to 6 inches; pink (7.5YR 7/4) gravelly loamy sand,
brown (7.5YR 5/4) moist; weak very thin and thin
platy structure; slightly hard, very friable; many very
fine roots; few fine tubular pores; 20 percent fine
and medium pebbles; slightly effervescent, moder-
ately alkaline; clear wavy boundary.

C2—6 to 13 inches; light brown (7.5YR 6/4) very gravel-
ly sand, brown (7.5YR 5/4) moist; massive; soft,
very friable; many very fine and fine roots; many
very fine interstitial pores and few very fine and fine
tubular pores; 40 percent fine and medium pebbles;
slightly effervescent, moderately alkaline; clear irreg-
ular boundary.

IC3—13 to 16 inches; pink (7.5YR 7/4) loam, brown
(7.5YR 5/4) moist; massive; slightly hard, very fri-
able; slightly sticky and slightly plastic; common very
fine and fine roots; many very fine interstitial pores;
10 percent fine pebbles; slightly effervescent; mod-
erately alkaline; clear wavy boundary.

IIIC4—16 to 35 inches; pink (7.5YR 7/4) very gravelly
sand, brown (7.5YR 5/4) moist; massive; slightly
hard, very friable, common very fine and fine roots;
many very fine interstitial pores; 40 percent fine and
medium pebbles; slightly effervescent; moderately
alkaline; clear smooth boundary.

IIC5—35 to 64 inches; pink (7.5YR 7/4) very gravelly
coarse sand, brown (7.5YR 5/4) moist; massive;
slightly hard, very friable; common very fine roots;
many very fine interstitial pores; 35 percent fine and
medium pebbles; slightly effervescent;, moderately
alkaline.
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The A horizon is very gravelly sand or very gravelly
loamy sand and is 35 to 40 percent pebbles.

Cherioni series

The Cherioni series consists of very shallow and shal-
low, well drained soils on volcanic hills and mountains.
These soils have a silica- and lime-cemented duripan.
They formed in mixed residuum and colluvium. Slope is
25 to 70 percent. Mean annual precipitation ranges from
2 to 4 inches, and mean annual air temperature ranges
from 72 to 76 degrees F.

Cherioni soils are similar to Cristobal, Gachado,
Harqua, Ligurta, and Tremant soils. Cristobal, Harqua,
Ligurta, and Tremant soils all have an argillic horizon and
are more than 60 inches deep to bedrock. Gachado soils
also have an argillic horizon, but do not have a duripan.

Typical pedon of a Cherioni extremely cobbly loam in
an area of Cherioni-Rock outcrop complex, 25 to 70
percent slopes; about 800 feet west and 300 feet north
of the southeast corner of sec. 12, T. 5 S,, R. 11 W.:

A1—0 to 6 inches; light yellowish brown (10YR 6/4)
extremely cobbly loam, dark yellowish brown (10YR
4/4) moist; weak thin platy structure; soft, very fri-
able, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; 90 percent
basalt cobbles; strongly effervescent; moderately al-
kaline; clear wavy boundary.

Ct1ca—6 to 13 inches; very pale brown (10YR 7/3) ex-
tremely gravelly loam, light yellowish brown (10YR
6/4) moist; massive; slightly hard, friable, sticky and
plastic; many very fine roots; many very fine tubular
pores; 70 percent fine and medium pebbies; 15 per-
cent cobbles; strongly effervescent; moderately al-
kaline; clear wavy boundary.

C2sicam—13 to 15 inches; white (10YR 8/1) silica- and
lime-cemented duripan, very pale brown (10YR 7/3)
moist; massive; extremely hard; strongly efferves-
cent; moderately alkaline; abrupt wavy boundary.

R—15 inches; extremely hard basalt bedrock.

The control section is 50 to 90 percent coarse frag-
ments. The C1 horizon is very pale brown or light yellow-
ish brown extremely gravelly loam or very gravelly loam.
The hardpan is at a depth of 5 to 20 inches. Unweath-
ered bedrock is at a depth of 6 to 20 inches.

Cristobal series

The Cristobal series consists of deep, well drained,
strongly saline soils on broad old alluvial fans and low
terraces. These soils formed in very gravelly alluvium
weathered from andesite, rhyolite, and basalt. Mean
annual precipitation ranges from 2 to 4 inches, and
mean annual air temperature ranges from 72 to 76 de-
grees F.
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Cristobal soils are similar to Ligurta and Tremant soils.
They are near Antho, Carrizo, Lagunita, Ligurta, and Tre-
mant soils. Antho, Carrizo, and Lagunita soils do not
have an argillic horizon. Ligurta and Tremant soils are
less than 35 percent rock fragments.

Typical pedon of a Cristobal very gravelly loam in an
area of Ligurta-Cristobal complex, 2 to 6 percent slopes;
- about 14 miles north-northwest of Dateland; about 1,100
feet west and 1,000 feet south of the northeast corner of
sec. 28, T.5S., R. 13 W.

A2—0 to 2 inches; pale brown (10YR 6/3) very gravelly
loam, dark brown (10YR 3/3) moist; moderate thin
and medium platy structure; slightly hard, very fri-
able, slightly sticky and slightly plastic;, many very
fine vesicular pores; 60 percent fine and medium
pebbles; strongly effervescent; moderately alkaline;
gradual wavy boundary. _

B1tcasa—2 to 6 inches; red (2.5YR 5/6) very gravelly
clay loam, dark red (2.5YR 3/6) moist; weak very
fine crumb structure; soft, very friable, sticky and
plastic; many fine interstitial pores; few thin clay
films on faces of peds; 35 percent fine pebbles; few
fine and medium soft lime masses, undersides of
pebbles coated with lime; strongly saline; strongly
effervescent; moderately alkaline; clear wavy bound-
ary.

B21tcasa—6 to 10 inches; yellowish red (5YR 5/6) very
gravelly clay loam, dark reddish brown (5YR 3/3)
moist; weak fine crumb structure; soft, very friable,
sticky and plastic; many very fine interstitial pores;
tfew to common thin clay films on faces of peds; 50
percent fine and medium pebbles; common fine and
medium soft lime masses, undersides of pebbles
coated with lime; strongly saline; strongly efferves-
cent; moderately alkaline; clear wavy boundary.

B22tcasa—10 to 17 inches; yellowish red (5YR 4/6)
extremely gravelly clay loam, dark reddish brown
(5YR 3/4) moist; weak fine and medium subangular
blocky structure; slightly hard, very friable, sticky and
plastic; many very fine tubular pores; few thin clay
films on faces of peds and lining tubular pores; 70
percent fine pebbles; common and many fine and
medium soft lime masses, undersides of pebbles
coated with lime; strongly saline; strongly efferves-
cent; moderately alkaline; abrupt wavy boundary.

B23tcasa—17 to 25 inches; yellowish red (5YR 5/6) very
gravelly sandy clay loam, dark reddish brown (5YR
3/4) moist; weak fine subangular blocky structure;
slightly hard, very friable, sticky and slightly plastic;
many very fine tubular pores; few thin clay films on
faces of peds and lining pores; 60 percent fine peb-
bles; common fine and medium soft lime masses;
strongly saline; strongly effervescent; moderately al-
kaline; clear wavy boundary.

B24tcasa—25 to 35 inches; reddish yellow (7.5YR 6/6)
very gravelly clay loam, dark brown (7.5YR 4/4)
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moist; weak fine subangular blocky structure; slightly
hard, very friable, sticky and slightly plastic; many
very fine tubular pores; few thin clay fims lining
tubular pores; 60 percent fine pebbles; many fine
and medium soft lime masses; strongly saline;
strongly effervescent; moderately alkaline; clear
wavy boundary.

B3tcasa—35 to 60 inches; light brown (7.5YR 6/4) very
gravelly clay loam, brown (7.5YR 5/4) moist; weak
fine subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; many very
fine tubular pores; few thin clay films lining tubular
pores; 60 percent fine pebbles; strongly saline;
strongly effervescent; moderately alkaline.

About 90 to 95 percent of the surface is covered with
basalt pebbles (desert pavement). The solum is 15 to 60
inches thick. Rock fragments make up from ‘30 to 90
percent of the control section, but the weighed average
is more than 35 percent. The profile is moderately alka-
line, is strongly effervescent to violently effervescent,
and is strongly saline throughout. The A horizon is red-
dish yellow to pale brown. The B2t horizon is very grav-
elly clay loam, extremely -gravelly clay loam, very gravelly
sandy clay loam, or gravelly clay loam.

Dateland series

The Dateland series consists of deep, well drained
soils on old alluvial fans. These soils formed in mixed
alluvial deposits weathered from granite, schist, gneiss,
and sandstone. Slope is 0 to 3 percent. Mean annual
precipitation ranges from 2 to 4 inches, and mean
annual air temperature ranges from 72 to 76 degrees F.

Dateland soils are similar to Harqua, Ligurta, Tremant,
and Wellton soils. They are near Antho, Cristobal, La-
gunita, and Rositas soils. Harqua and Ligurta soils have
an argillic horizon and are saline and strongly saline,
respectively. Tremant soils have a gravelly clay loam
argillic horizon. Wellton soils have a gravelly sandy loam
argillic horizon. Cristobal soils have an argillic horizon
and are more than 35 percent gravel. Antho, Lagunita,
and Rositas soils are sandy and do not have a cambic
horizon.

Typical pedon of Dateland fine sandy loam, about
1,200 feet north and 50 feet west of the southwest
corner of sec. 33, T. 8 S,, R. 17 W.:

Ap=0 to 6 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 4/3) moist; massive; soft, very
friable, slightly sticky and nonplastic; many fine and
very fine roots; many fine and very fine tubular
pores; slightly effervescent; moderately alkaline;
abrupt smooth boundary.

B21—6 to 17 inches; light yellowish brown (10YR 6/4)
fine sandy loam, dark yellowish brown (10YR 4/4)
moist; massive; slightly hard, very friable, slightly
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sticky and slightly plastic; few fine and very fine
roots; many fine and very fine tubular pores; strongly
effervescent; moderately alkaline; clear smooth
boundary.

B22ca—17 to 27 inches; light yellowish brown (10YR
6/4) fine sandy loam, dark yellowish brown (10YR
4/4) moist; weak and moderate fine and medium
subangular blocky structure; slightly hard, very fri-
able, slightly sticky and slightly plastic; few fine and
very fine roots; many fine and very fine tubular
pores; few to common fine pinkish white (SYR 8/2)
soft masses of lime; strongly effervescent; moder-
ately alkaline; clear smooth boundary.

C1ca—27 to 54 inches; pale brown (10YR 6/3) loam,
dark brown (10YR 4/3) moist; massive; soft, very
friable, slightly sticky and slightly plastic; common
fine and very fine roots; many fine and very fine
tubular pores; few fine and medium pinkish white
(7.5YR 8/2) soft lime masses and lime nodules;
violently effervescent; moderately alkaline; clear
wavy boundary.

C2ca—54 to 60 inches; pale brown (10YR 6/3) fine
sandy loam, dark brown (10YR 4/3) moist; massive;
soft, very friable, slightly sticky and nonplastic; few
fine and common very fine roots; many fine and very
fine tubular pores; few fine pinkish white (7.5YR 8/2)
lime nodules; strongly effervescent; moderately alka-
line.

The Ap horizon commonly is fine sandy loam or loamy
fine sand, but in places it is slightly finer or coarser in
texture. The B2 horizon commonly is fine sandy loam or
loam and is less than 18 percent clay. It is less than 15
percent coarse fragments.

Gachado series

The Gachado series consists of very shallow and shal-
low, well drained soils on low hills and on toe slopes of
mountains. These soils formed in residuum over basalt,
andesite, and tuff. Slope is 2 to 8 percent. Mean annual
precipitation ranges from 2 to 4 inches, and mean
annual air temperature ranges from 72 to 76 degrees F.

Gachado soils are similar to or-are near Cristobal,
Laposa, Ligurta, and Tremant soils. Cristobal, Ligurta,
and Tremant: soils do not have bedrock at a depth of
less than 60 inches. Laposa soils do not have an argillic
horizon.

Typical pedon of Gachado very gravelly loam; about 4
miles east of Aztec; 1,300 feet north and 100 feet west
of the southeast corner of sec. 1, T. 7 S, R. 11 W.

A2—0 to 1 inch; pink (7.5YR 7/4) very gravelly .loam,
dark brown (7.5YR 4/4) moist; moderate thin platy
structure; slightly hard, very friable, slightly sticky
and slightly plastic; many fine and very fine vesicular
pores; 50 percent fine and medium pebbles; strongly
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effervescent; moderately alkaline; abrupt wavy
boundary.

B21tca—1 to 6 inches; pink (7.5YR 7/4) extremely grav-
elly sandy clay loam, yellowish red (5YR 4/6) moist;
moderate fine subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly plastic;
many fine and very fine tubular pores; few thin clay
films lining pores and on faces of peds; violently
effervescent; 80 percent lime coated cobbles and
pebbles; moderately alkaline; clear wavy boundary.

B22tca—6 to 12 inches; reddish yellow (5YR 6/6) ex-
tremely gravelly loam, yellowish red (S5YR 4/6)
moist; weak fine subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly plastic;
many very fine tubular pores; few thin clay films on
faces of peds and lining pores; violently efferves-
cent; 65 percent lime coated pebbles and cobbles;
moderately alkaline; abrupt wavy boundary.

R—12 inches; extremely hard basalt bedrock that has a
thin coating of pinkish white lime on the upper sur-
face.

Pebbles and some cobbles cover 50 to 100 percent of
the surface. The thickness of the solum and the depth to
bedrock range from 9 to 20 inches. The B2t horizon is
clay loam, sandy clay loam, or loam and is 50 to 80
percent coarse fragments (30 to 40 percent pebbles and
30 to 50 percent cobbles).

Gadsden series

The Gadsden series consists of deep, well drained
soils on flood plains and low terraces. These soils
formed in mixed fine-textured alluvium. Slope is less than
1 percent. Mean annual precipitation ranges from 2 to 4
inches, and mean annual air temperature ranges from 72
to 76 degrees F.

Gadsden soils are similar to Holtville, Glenbar, and
Kofa soils. They are near Glenbar, Holtville, Kofa, Indio,
and Ripley soils. Glenbar soils have a fine-silty control
section. Holtville soils have a clayey over loamy control
section. Kofa soils have sand at a depth of 20 to 40
inches. Indio soils have a coarse-silty control section.
Ripley soils have a coarse-silty over sandy control sec-
tion.

Typical pedon of Gadsden clay, about 2 miles north of
Somerton; about 1,500 feet east and 1,300 feet south of
the northwest corner of sec. 27, T. 9 S.,, R. 24 W.:

Ap1—0 to 10 inches; brown (10YR 5/3) clay, dark brown
(10YR 3/3) moist; massive; very hard, firm, very
sticky and very plastic; few fine roots; few fine tubu-
lar pores; few fine interstitial pores; strongly effer-
vescent; moderately alkaline; clear smooth bound-
ary.

Ap2—10 to 16 inches; brown (10YR 5/3) clay, dark
brown (10YR 3/3) moist; massive; very hard, very



44

firm, very sticky and very plastic; few very fine tubu-
lar pores; strongly effervescent; moderately alkaline;
slightly saline; clear wavy boundary.

C1—16 to 22 inches; very pale brown (10YR 7/4) heavy
silty clay loam, yellowish brown (10YR 5/4) moist;
massive; slightly hard, friable, sticky and plastic; few
very fine tubular pores; many pressure faces in
pores, strongly effervescent; moderately alkaline;
slightly saline; clear wavy boundary.

C2—22 to 60 inches; light brown (7.5YR 6/4) clay,
brown (7.5YR 4/4) moist; massive; very hard, very
firm, very sticky and very plastic; few very fine tubu-
lar pores; many pressure faces in pores; strongly
effervescent; moderately alkaline; moderately saline.

The control section is clay, silty clay, or heavy clay
loam and is more than 35 percent clay. Some pedons
have common pressure faces and slickensides.

Gilman series

The Gilman series consists of deep, well drained soils
on flood plains, alluvial fans, and low terraces. These
soils formed in alluvium weathered from granite, ande-
site, and rhyolite. Slope is 0 to 3 percent. Mean annual
precipitation ranges from 2 to 4 inches, and mean
annual air temperature ranges from 72 to 76 degrees F.

Gilman soils are similar to Antho, Indio, and Vint soils.
They are near Antho, Glenbar, Indio, Lagunita, and Vint
soils. Antho soils have a sandy loam control section.
Glenbar soils have a fine-silty control section. Indio soils
have a coarse-silty control section that is stratified in
texture. Lagunita soils have a sandy control section. Vint
soils are sandy.

Typical pedon of Gilman loam, about 1/2 mile north of
Wellton; about 1,200 feet east and 100 feet north of
Avenue 29E and 10th Street, in sec. 32, T. 8 S, R. 18
W.

Ap1—0 to 6 inches; light yellowish brown (10YR 6/4)
loam, dark yellowish brown (10YR 4/4) moist; mas-
sive; slightly hard, very friable, slightly sticky and
slightly plastic; many fine and very fine roots; many
fine tubular pores; strongly effervescent; moderately
alkaline; abrupt smooth boundary.

Ap2—6 to 15 inches; very pale brown (10YR 7/4) loam,
dark yellowish brown (10YR 4/4) moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; many fine and very fine tubular pores;
strongly effervescent; moderately alkaline; abrupt
smooth boundary.

C1—15 to 24 inches; very pale brown (10YR 7/4) very
fine sandy loam, dark yellowish brown (10YR 4/4)
moist; massive; soft, very friable; many fine and very
fine roots; many fine tubular pores; slightly efferves-
cent; moderately alkaline; clear smooth boundary.
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C2—24 to 60 inches; very pale brown (10YR 7/4) fine
sandy loam, dark yellowish brown (10YR 4/4) moist;
massive; soft, very friable; many fine tubular pores;
slightly effervescent; moderately alkaline.

The A horizon is more than 15 percent fine and
coarser sand and is less than 18 percent clay. The C
horizon has strata of silty clay loam to sand less than 2
inches thick.

Glenbar series

The Glenbar series consists of deep, well drained soils
on flood plains and low terraces. These soils formed in
mixed alluvium weathered from andesite, rhyolite, basalit,
and granite. Slope is less than 1 percent. Mean annual
precipitation ranges from 2 to 4 inches, and mean
annual air temperature ranges from 72 to 76 degrees F.

Glenbar soils are similar to Gadsden, Holtville, and
Indio soils. They are near Gadsden, Gilman, Holtville,
and Indio soils. Gadsden soils are clayey to a depth of
more than 40 inches. Holtville soils are clayey over
loamy at a depth of 20 to 40 inches. Gilman soils have a
coarse-loamy control section. Indio soils have a coarse-
silty control section.

Typical pedon of Glenbar silty clay loam, about 3 miles
northeast of Waellton; about 3,075 feet south and 500
feet west of the northeast corner of sec. 34, T. 8 S, R.
18 W.:

Ap1—0 to 5 inches; pale brown (10YR 6/3) silty clay
loam, yellowish brown (10YR 5/4) moist; massive;
hard, friable, slightly sticky and slightly plastic; many
very fine roots; common very fine tubular pores;
violently effervescent; moderately alkaline; clear
smooth boundary.

Ap2—5 to 10 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; massive; hard, friable,
slightly sticky and slightly plastic; many very fine
roots; few very fine tubular pores; violently efferves-
cent; moderately alkaline; clear smooth boundary.

Ap3—10 to 16 inches; pale brown (10YR 6/3) silty clay
loam, brown (7.5YR 5/4) moist; massive; hard, fri-
able, slightly sticky and slightly plastic; common very
fine roots; many very fine tubular pores; violently
effervescent; moderately alkaline; abrupt wavy
boundary.

C1—16 to 31 inches; light yellowish brown (10YR 6/4)
silty clay loam, yellowish brown (10YR 5/4) moist;
weak very thin platy structure; slightly hard, friable,
slightly sticky and slightly plastic; few very fine roots;
few fine tubular pores; violently effervescent; moder-
ately alkaline; clear wavy boundary.

C2—31 to 42 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
very fine roots; few fine tubular pores; strongly effer-
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vescent; moderately alkaline; gradual wavy bound-
ary.

C3—42 to 60 inches; very pale brown (10YR 7/3) silty
clay loam, brown (10YR 4/3) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic;
common very fine roots; few fine and common very
fine tubular pores; strongly effervescent; strongly al-
kaline.

The A horizon is brown, light brown, or pale brown.
The C horizon is pale brown, very pale brown, or light
yellowish brown and has thin strata of finer or coarser
texture.

Harqua series

The Harqua series consists of deep, well drained soils
on old alluvial fans and low terraces. These soils formed
in old alluvium weathered from andesite, rhyolite, and
basalt. Slope is 0 to 4 percent. Mean annual precipitation
ranges from 2 to 4 inches, and mean annual air tempera-
ture ranges from 72 to 76 degrees F.

Harqua soils are similar to Cristobal, Dateland, Ligurta,
Tremant, and Wellton soils. They are near Antho, Car-
rizo, and Rositas soils. Cristobal and Ligurta soils have a
salic horizon and a loamy-skeletal control section. Date-
land and Wellton soils have a coarse-loamy control sec-
tion. Ligurta soils are fine-loamy. Tremant soils are not
saline. Antho, Carrizo, and Rositas soils do not have an
argillic horizon.

Typical pedon of a Harqua gravelly loam in an area of
Harqua-Tremant complex, about 7 miles north of Tacna;
300 feet east and 100 feet north of the southwest corner
of sec. 14, T.8 S, R. 15 W.:

Ap1—0 to 3 inches; light brown (7.5YR 6/4) gravelly
loam, brown (7.5YR 5/4) moist; weak thin platy
structure; slightly hard, very friable, slightly sticky
and slightly plastic; common fine roots; many very
fine interstitial pores; 35 percent fine and medium
pebbles; strongly effervescent; moderately alkaline;
clear wavy boundary.

Ap2—3 to 5 inches; light brown (7.5YR 6/4) gravelly
loam, brown (7.5YR 5/4) moist; massive; soft, very
friable, slightly sticky and slightly plastic; common
fine and few medium roots; many fine interstitial
pores; 30 percent fine and medium pebbles; strongly
effervescent; moderately alkaline; abrupt wavy
boundary.

B21tca—5 to 13 inches; yellowish red (5YR 4/6) gravelly
clay loam, yellowish red (5YR 4/6) moist; weak fine
and medium subangular blocky structure; slightly
hard, very friable, sticky and plastic; few fine and
medium roots; many fine interstitial pores; 30 per-
cent fine and medium pebbles; violently efferves-
cent; moderately alkaline; gradual wavy boundary.
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B22tca—13 to 32 inches; yellowish red (5YR 5/6) grav-
elly clay loam, yellowish red (5YR 4/6) moist; weak
fine and medium subangular blocky structure; hard,
friable, sticky and plastic; few fine tubular and many
fine interstitial pores; few soft lime masses; 20 per-
cent fine and medium pebbles; violently efferves-
cent; moderately alkaline; clear wavy boundary.

B23tca—32 to 43 inches; brown (7.5YR 5/4) clay loam,
yellowish red (5YR 4/6) moist; weak fine and
medium subangular blocky structure; hard, friable,
sticky and plastic; few fine and many very fine tubu-
lar pores, many soft lime masses; 5 percent fine
pebbles; violently effervescent; moderately alkaline;
clear wavy boundary.

B24tca—43 to 60 inches; reddish brown (5YR 5/4) clay
loam, yellowish red (5YR 4/6) moist; weak fine and
medium subangular blocky structure; hard, friable,
sticky and plastic; many fine interstitial pores; few
fine soft lime masses; 5 percent fine pebbles; vio-
lently effervescent; moderately alkaline.

The control section is 5 to 35 percent coarse frag-
ments, mainly fine pebbles. The content of pebbles de-
creases with depth. The argillic horizon is gravelly clay
loam, gravelly loam, gravelly sandy clay loam, or clay
loam.

Holtville series

The Holtville series consists of deep, well drained soils
on flood plains. These soils formed in mixed alluvium
weathered from andesite, rhyolite, and granite. Slope is 0
to 1 percent. Mean annual precipitation ranges from 2 to
4 inches, and mean annual air temperature ranges from
72 to 76 degrees F.

Holtville soils are similar to Gadsden, Glenbar, and
Kofa soils. They are near Gadsden, Glenbar, indio, Kofa,
Lagunita, Ripley, Rositas, and Vint soils. Gadsden soils
have a clayey control section. Kofa and Ripley soils have
sand below a depth of 20 inches. Glenbar soils have a
fine-silty control section. Indio soils have a coarse-silty
control section. Lagunita, Rositas, and Vint soils have a
sandy control section.

Typical pedon of Holtville clay, about 2 1/2 miles
northwest of Somerton; about 1,900 feet north and 100
feet west of intersection of Avenue B and County 14
Street, insec. 20, T. 9 S, R. 24 W.:

Ap—0 to 13 inches; pale brown (10YR 6/3) clay, dark
brown (10YR 4/3) moist; massive; hard, firm, very
sticky and very plastic; fine and very fine roots;
many very fine interstitial pores; strongly efferves-
cent; moderately alkaline; clear smooth boundary.

C1—13 to 23 inches; pale brown (10YR 6/3) clay, dark
brown (10YR 3/3) moist; massive; hard, firm, very
sticky and very plastic; many fine and very fine
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roots; many very fine interstitial pores; strongly effer-
vescent; moderately alkaline; abrupt wavy boundary.

1IIC2—23 to 32 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; few coarse and common fine and very fine
roots; many fine and very fine tubular and interstitial
pores; strongly effervescent; moderately alkaline;
abrupt smooth boundary.

IIC3—32 to 37 inches; very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/3) moist; massive; slightly
hard, friable, sticky and plastic; few coarse and
common fine and very fine roots; many very fine
interstitial pores; strongly effervescent; strongly alka-
line; abrupt smooth boundary.

IVC4—37 to 75 inches; light yellowish brown (10YR 6/4)
very fine sandy loam, yellowish brown (10YR 5/4)
moist; massive; slightly hard, very friable, slightly
sticky and slightly plastic; few coarse and common
fine and very fine roots; few fine tubular pores;
strongly effervescent; moderately alkaline.

In places these soils are moderately saline or strongly
saline. The layers between depths of 10 and 36 inches
are dominantly silty clay or clay. The material below the
clay or silty clay is dominantly very fine sandy loam, but
some thick strata are silt loam or loamy fine sand.

Indio series

The Indio series consists of deep, well drained soils on
flood plains and alluvial fans of the Colorado and Gila
Rivers and in some of the larger drainageways. These
soils formed in mixed alluvium weathered from rhyolite,
andesite, and granite. Slope is 0 to 2 percent. Mean
annual precipitation ranges from 2 to 4 inches, and
mean annual air temperature ranges from 72 to 76 de-
grees F.

Indio soils are similar to Antho, Gilman, and Glenbar
soils. They are near Antho, Gilman, Glenbar, Kofa, La-
gunita, Ripley, and Vint soils. Antho and Gilman soils are
coarse-loamy. Glenbar soils are fine-silty. Lagunita and
Vint soils are sandy. Ripley soils have sand or loamy
sand at a depth of 20 to 40 inches. Kofa soils are clayey
over sandy.

Typical pedon of Indio silt loam, about 2 miles north-
east of Antelope Hill; about 1,200 feet east and 75 feet
south of the northwest corner of sec. 15, T. 8 S, R. 17
W.:

Ap—0 to 2 inches; light brown (7.5YR 6/4) siit loam,
dark brown (7.5YR 4/4) moist; weak very thin and
thin platy structure; slightly hard, very friable, slightly
sticky and slightly plastic; few fine roots; many very
fine interstitial pores; violently effervescent; moder-
ately alkaline; abrupt smooth boundary.
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Ap2—2 to 6 inches; light brown (7.5YR 6/4) silt loam,
dark brown (7.5YR 4/4) moist; weak very thin and
thin platy structure; slightly hard, very friable, slightly
sticky and slightly plastic; common fine and very fine
roots; few very fine tubular pores; violently efferves-
cent; moderately alkaline; abrupt smooth boundary.

C1—6 to 63 inches; light brown (7.5YR 6/4) silt loam,
dark brown (7.5YR 4/4) moist; very weak very thin
platy structure; slightly hard, very friable, slightly
sticky and slightly plastic; few fine and common very
fine roots; few fine and very fine tubular pores; vio-
lently effervescent; moderately aikaline.

The 10- to 40-inch control section is stratified. It is
dominantly very fine sandy loam, silt loam, or silt. It is
less than 18 percent clay and is less than 15 percent
sand that is fine sand and coarser. The profile is moder-
ately saline to strongly saline.

Kofa series

The Kofa series consists of deep, well drained soils on
flood plains and low terraces of the Colorado and Gila
Rivers. These soils formed in mixed alluvium. Slope is 0
to 1 percent. Mean annual precipitation ranges from 2 to
4 inches, and mean annual air temperature ranges from
72 to 76 degrees F.

Kofa soils are similar to Gadsden, Glenbar, and Holt-
ville soils. They are near Gadsden, Glenbar, Holtville,
Indio, Lagunita, Ripley, Rositas, and Vint soils. Gadsden
soils are clayey throughout. Holtville soils are clayey over
loamy. Glenbar soils are fine-silty. Indio soils are coarse-
silty. Ripley soils are coarse-silty over sandy. Lagunita,
Rositas, and Vint soils are sandy.

Typical pedon of Kofa clay in Yuma Valley, about
2,000 feet south and 250 feet east of the northwest
corner of sec. 3, T. 10 S., R. 24 W., 1/2 mile south of
the intersection of Avenue F and U.S. Highway 95, near
Somerton:

Ap—0 to 12 inches; pale brown (10YR 6/3) clay, brown
(10YR 4/3) moist; strong fine, medium, and coarse
blocky structure; hard, firm, very sticky and plastic;
few fine roots; many fine tubular pores; violently
effervescent;, moderately alkaline; clear smooth
boundary.

C1—12 to 28 inches; pale brown (10YR 6/3) clay, brown
(10YR 5/3) moist; moderate very thin and thin platy
structure; hard, firm, very sticky and plastic; few fine
and very fine roots; many fine and common very fine
tubular pores; violently effervescent; moderately al-
kaline; abrupt smooth boundary.

1IC2—28 to 60 inches; very pale brown (10YR 7/4) sand,
yellowish brown (10YR 5/4) moist; single grain;
loose; many fine interstitial pores; slightly efferves-
cent; moderately alkaline.
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The A horizon is light brown or pale brown. The 1IC2
horizon is sand or loamy sand. Depth to underlying sand
ranges from 20 to 36 inches.

Lagunita series

The Lagunita series consists of deep, somewhat ex-
cessively drained soils on flood plains, low terraces, and
alluvial fans and in drainageways. These soils formed in
mixed sandy alluvium. Slope is 0 to 3 percent. Mean
annual precipitation ranges from 2 to 4 inches, and
mean annual air temperature ranges from 72 to 76 de-
grees F.

Lagunita soils are similar to Carrizo, Rositas, Supersti-
tion, and Vint soils. They are near Antho, Gilman, Glen-
bar, Indio, Ripley, and Vint soils. Carrizo soils average
more than 35 percent gravel in the control section. Rosi-
tas soils are more than 15 percent coarse and very
coarse sand. Superstition soils have a calcic horizon.
Vint soils average loamy fine sand in the control section
and are stratified with sandy material. Antho, Gilman,
Glenbar, Indio, and Ripley soils all average sandy loam
or finer in the control section.

Typical pedon of Lagunita loamy sand, 1,800 feet
south and 2,200 feet east of the southeast corner of
sec. 24, T.88S,R. 17 W.:

A1—0 to 8 inches; pale brown (10YR 6/3) loamy sand,
dark brown (10YR 3/3) moist; single grain; loose;
many very fine roots; many very fine interstitial
pores; slightly effervescent; moderately alkaline;
clear wavy boundary.

C1—8 to 30 inches; pale brown (10YR 6/3) loamy sand,
dark brown (10YR 3/3) moist; single grain; loose;
many very dark roots; many very fine interstitial
pores; slightly effervescent; moderately alkaline;
clear wavy boundary.

C2—30 to 60 inches; pale brown (10YR 6/3) loamy
sand, dark brown (10YR 4/3) moist; single grain;
loose; many very fine roots; many very fine intersti-
tial pores; slightly effervescent; moderately alkaline.

The A horizon is loamy sand or silt loam. The C
horizon is loamy fine sand, loamy sand, or sand. The
control section is less than 15 percent coarse fragments
and is less than 15 percent coarse and very coarse
sand.

Laposa series

The Laposa series consists of moderately deep, well
drained soils on hills and mountains. These soils formed
in extremely gravelly residuum derived from granite,
gneiss, schist, andesite, and rhyolite. Slope is 20 to 85
percent. Mean annual precipitation ranges from 2 to 4
inches, and mean annual air temperature ranges from 72
to 76 degrees F.
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Laposa soils are similar to Carrizo, Cherioni, Cristobal,
and Gachado soils. They are near Carrizo, Cristobal,
Gachado, and Ligurta soils. Carrizo soils have very grav-
elly sand in the control section. Cherioni soils have a
duripan and are shallow. Cristobal, Gachado, and Ligurta
soils have an argillic horizon.

Typical pedon of a Laposa extremely gravelly loam in
an area of Laposa-Rock outcrop complex, 15 to 75 per-
cent slopes; in the Trigo Mountains, about 15 miles north
of Imperial Dam; about 1,000 feet west and 1,750 feet
south of the northeast corner of sec. 18, T. 4 S,, R. 22
E.

A1—0 to 3 inches; yellowish brown (10YR 5/4) extreme-
ly gravelly loam, dark yellowish brown (10YR 4/4)
moist; weak thin platy structure; soft, very friable,
slightly sticky and nonplastic; many very fine roots;
many very fine tubular and interstitial pores; 90 per-
cent pebbles; violently effervescent; moderately al-
kaline; abrupt smooth boundary.

C1—3 to 10 inches; light yellowish brown (10YR 6/4)
extremely gravelly loam, dark yellowish brown (10YR
4/4) moist; massive; soft, very friable, slightly sticky
and slightly plastic; many very fine roots; few very
fine tubular and many very fine interstitial pores; 70
percent pebbles; violently effervescent; moderately
alkaline; abrupt wavy boundary.

C2—10 to 21 inches; light yellowish brown (10YR 6/4)
extremely gravelly loam, dark yellowish brown (10YR
4/4) moist; massive; soft, very friable, slightly sticky
and slightly plastic; many very fine roots; many very
fine interstitial pores; 70 percent pebbles; violently
effervescent; moderately alkaline; clear wavy bound-

ary.

C3—21 to 32 inches; light yellowish brown (10YR 6/4)
extremely gravelly loam, dark yellowish brown (10YR
4/4) moist; massive; soft, very friable, slightly sticky
and slightly plastic; few very fine roots; many fine
interstitial pores; 80 percent coarse pebbles of de-
composed granite; violently effervescent; moderately
alkaline; abrupt wavy boundary.

R—32 inches; extremely hard granitic bedrock.

Pebbles, cobbles, and boulders cover 60 to 100 per-
cent of the surface. Depth to bedrock ranges from 20 to
40 inches. Rock fragment content in the control section
ranges from 50 to 90 percent.

Ligurta series

The Ligurta series consists of deep, well drained,
strongly saline soils on old alluvial fans and low terraces.
These soils formed in alluvium weathered from andesite,
rhyolite, and basalt. Slope is 2 to 6 percent. Mean
annual precipitation ranges from 2 to 4 inches, and
mean annual air temperature ranges from 72 to 76 de-
grees F.
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Ligurta soils are similar to Cristobal and Tremant soils.
They are near Carrizo, Cristobal, Dateland, Indio, Rosi-
tas, Tremant, and Weliton soils. Cristobal soils have a
loamy-skeletal control section. Tremant soils do not have
a salic horizon and are fine-loamy. Dateland and Wellton
soils do not have a salic horizon and are coarse-loamy.
Carrizo, Indio, and Rositas soils do not have an argillic
horizon.

Typical pedon of a Ligurta very gravelly loam in an
area of Ligurta-Cristobal complex, 2 to 6 percent slopes;
about 2,000 feet east and 500 feet north of the north-
east corner of sec. 23, T.5 S, R. 12 W.:

A2—0 to 2 inches; very pale brown (10YR 7/4) very
gravelly loam, dark yellowish brown (10YR 4/4)
moist; moderate medium platy structure; slightly
hard, very friable, slightly sticky and slightly plastic;
few very fine roots; few very fine vesicular pores; 50
percent fine and medium pebbles; strongly efferves-
cent; moderately alkaline; abrupt smooth boundary.

B21tcasa—2 to 5 inches; reddish yellow (7.5YR 7/6)
gravelly clay loam, dark reddish brown (5YR 3/4)
moist; crumb structure; soft, very friable, sticky and
plastic; few very fine roots; many very fine tubular
pores; 15 percent fine pebbles; strongly efferves-
cent; strongly saline; moderately alkaline; clear wavy
boundary.

B22tcasa—5 to 10 inches; yellowish red (5YR 4/6) grav-
elly clay loam, dark reddish brown (5YR 3/4) moist;
crumb structure; soft, very friable, sticky and plastic;
few very fine roots; many very fine interstitial pores;
common soft lime masses; 20 percent fine and
medium pebbles; strongly saline; strongly efferves-
cent; moderately alkaline; clear wavy boundary.

B23tcasa—10 to 15 inches; yellowish red (5YR 5/6)
gravelly clay loam, dark reddish brown (5YR 3/4)
moist; weak fine and medium subangular blocky
structure; slightly hard, friable, sticky and plastic;
many very fine tubular pores; common thin clay films
on faces of peds and lining pores; 25 percent fine
and medium pebbles; common very fine salt crys-
tals; strongly saline; common soft lime masses;
strongly effervescent; moderately alkaline; clear
wavy boundary.

B24tcasa—15 to 28 inches; light reddish brown (5YR
6/3) clay loam, reddish brown (5YR 4/3) moist;
moderate fine and medium subangular blocky struc-
ture; hard, friable, sticky and plastic; many very fine
tubular pores; few thin clay films on faces of peds
and lining pores; common very fine salt crystals; 10
percent fine and medium pebbles; common soft lime
masses; strongly saline; violently effervescent; mod-
erately alkaline; clear wavy boundary.

B25tcasa—28 to 40 inches; light reddish brown (5YR
6/3) gravelly clay loam, reddish brown (5YR 4/3)
moist; moderate fine and medium subangular blocky
structure; hard, friable, sticky and plastic; many very
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fine tubular pores; few thin clay films on faces of
peds and lining pores; common very fine salt crys-
tals; 15 percent fine pebbles; common soft lime
masses; strongly saline; strongly effervescent; mod-
erately alkaline; gradual wavy boundary.

B3tcasa—40 to 60 inches; light reddish brown (5YR 6/3)
gravelly loam, reddish brown (5YR 4/3) moist; mas-
sive; hard, friable, slightly sticky and slightly plastic;
few very fine tubular pores; few thin clay films on
faces of peds and lining pores; common very fine
salt crystals; common soft lime masses; 15 percent
fine pebbles; strongly saline; strongly effervescent;
moderately alkaline.

Varnished gravel (desert pavement) covers 90 to 95
percent of the surface. The solum is 30 to 60 inches
thick. Coarse fragments make up as much as 35 percent
of the control section. Reaction ranges from moderately
alkaline to very strongly alkaline. The electrical conduc-
tivity of a saturated extract exceeds 20 millimhos and is
dominantly more than 35 millimhos. The A2 horizon is
very pale brown and brown. The argillic horizon is gravel-
ly clay loam, gravelly sandy clay loam, gravelly loam, or
clay loam.

Ripley series

The Ripley series consists of deep, well drained soils
on flood plains and low terraces. These soils formed in
mixed alluvium weathered from granite, andesite, and
rhyolite. Slope is 0 to 1 percent. Mean annual precipita-
tion ranges from 2 to 4 inches, and mean annual air
temperature ranges from 72 to 76 degrees F.

Ripley soils are near Gadsden, Holtville, Indio, Kofa,
Lagunita, and Vint soils. Lagunita and Vint soils have a
sandy control section. Indio soils are coarse-silty. Gads-
den, Holtville, and Kofa soils have clay in the control
section.

Typical pedon of Ripley silt loam in an irrigated area
about 1.5 miles west of Texas Hill; about 0.5 mile east
and 0.3 mile north of the southwest corner of sec. 8, T.
78.,R. 14 W,

Ap—0 to 6 inches; light brown (7.5YR 6/4) silt loam,
brown (7.5YR 4/4) moist; moderate thick platy struc-
ture; slightly hard, very friable, slightly sticky and
slightly plastic; many fine roots; common fine tubular
pores; strongly effervescent; moderately alkaline;
abrupt smooth boundary.

C1—6 to 25 inches; pale brown (10YR 6/4) very fine
sandy loam, brown (10YR 4/3) moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; common fine roots; strongly effervescent;
moderately alkaline; abrupt wavy boundary.

[IC2—25 to 60 inches; pale brown (10YR 6/4) sand,
brown (10YR 4/3) moist; massive; soft, very friable;
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few fine roots; many fine interstitial pores; slightly
effervescent; moderately alkaline.

Sand or loamy sand is at a depth of 20 to 36 inches.
The upper part of the control section averages silt loam
or very fine sandy loam and is highly stratified with var-
ious textures.

Rositas series

The Rositas series consists of deep, somewhat exces-
sively drained soils on terraces, alluvial fans, and sand
dunes. These soils formed in mixed, sandy, windblown
material. Slope is 0 to 20 percent. Mean annual precipi-
tation ranges from 2 to 4 inches, and mean annual air
temperature ranges from 72 to 76 degrees F.

Rositas soils are similar to Lagunita, Superstition, and
Vint soils. They are near Dateland, Cristobal, Lagunita,
Ligurta, Superstition, Tremant, Vint, and Weliton soils.
Lagunita soils have less than 15 percent coarse or very
coarse sand in the control section. Vint soils have strata
that are loamy very fine sand or finer. Superstition soils
have a calcic horizon. Dateland soils have a cambic
horizon and a coarse-loamy control section. Ligurta, Cris-
tobal, Tremant, and Wellton soils have an argillic hori-
zon,

Typical pedon of Rositas sand in an area of Tremant-
Rositas complex; about 3 miles north of Dateland on
Avenue 64E and about 1 mile west of Avenue 64E in the
southwest corner of sec. 1, T. 7 S., R. 13 W.:

A1—0 to 5 inches; light brown (7.5YR 6/4) sand, dark
brown (7.5YR 4/4) moist; single grain; loose;
common fine and few very fine roots; slightly effer-
vescent; moderately alkaline; clear smooth bound-

ary.

C1—5 to 60 inches; light brown (7.5YR 6/4) sand, dark
brown (7.5YR 4/4) moist; single grain; loose; few
fine and medium roots; slightly effervescent; moder-
ately alkaline.

These soils are slightly effervescent to strongly effer-
vescent. Lime is generally disseminated, but in some
pedons it is in small segregations. The control section is
sand or loamy sand and is less than 15 percent coarse
fragments.

Superstition series

The Superstition series consists of deep, somewhat
excessively drained soils on old terraces of the Colorado
River. These soils formed in mixed sandy alluvium. Slope
is 0 to 3 percent. Mean annual precipitation ranges from
2 to 4 inches, and mean annual air temperature ranges
from 72 to 76 degrees F.

Superstition soils are similar to Lagunita, Rositas, and
Vint soils. They are near Cristobal, Dateland, Lagunita,
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Rositas, Tremant, and Vint soils. Lagunita, Rositas, and
Vint soils have a sandy control section but do not have a
calcic horizon. Dateland soils have a cambic horizon and
a coarse-loamy control section. Cristobal and Tremant
soils have an argillic horizon.

Typical pedon of Superstition sand, about 3 1/2 miles
east of San Luis; 1,500 feet west of the east quarter
cornerof sec. 9, T. 9 S, R. 24 W.:

A1—0 to 5 inches; light brown (7.5YR 6/4) sand, brown
(7.5YR 5/4) moist; weak thin platy structure on im-
mediate surface, single grain below; loose; common
fine and very fine roots; many fine interstitial pores;
3 percent fine pebbles; strongly effervescent; mod-
erately alkaline; clear wavy boundary.

C1—5 to 23 inches; light brown (7.5YR 6/4) sand, brown
(7.5YR 5/4) moist; massive; soft, very friable;
common fine and very fine roots; many fine intersti-
tial and few fine tubular pores; 3 percent fine peb-
bles; few fine soft white lime masses; strongly effer-
vescent, moderately alkaline; clear wavy boundary.

C2ca—23 to 42 inches; light brown (7.5YR 6/4) sand,
brown (7.5YR 5/4) moist; massive; soft, very friable;
few fine roots; many fine interstitial pores; 2 percent
fine pebbles; common fine white lime masses and
nodules; violently effervescent; moderately alkaline;
clear wavy boundary.

C3ca—42 to 60 inches; pink (7.5YR 7/4) sand, brown
(7.5YR 5/4) moist; massive; soft, very friable; many
fine interstitial pores; few fine soft white lime
masses; strongly effervescent; moderately alkaline.

Depth to the calcic horizon ranges from 14 to 30
inches. Texture throughout the profile is sand or loamy
sand. The Cca horizon has few to many soft lime
masses and nodules and averages less than 15 percent
calcium carbonate.

In the vicinity of Avenue B and County 17 Street,
siltation from the use of Colorado River water for irriga-
tion has resulted in the deposition of a 10-inch-thick
layer of fine textured material, dominantly clay, sandy
clay loam, and loam. This area was mapped as Supersti-
tion complex.

Tremant series

The Tremant series consists of deep, well drained
soils on old alluvial fans and low terraces. These soils
formed in mixed alluvium. Slope is 0 to 5 percent. Mean
annual precipitation ranges from 2 to 4 inches, and
mean annual air temperature ranges from 72 to 76 de-
grees F.

Tremant soils are similar to Cristobal, Dateland,
Harqua, Ligurta, and Wellton soils. They are near Antho,
Carrizo, and Rositas soils. Cristobal and Ligurta soils
have a salic horizon. Dateland and Wellton soils have a
coarse-loamy control section. Harqua soils are saline
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and have a fine-loamy control section. Antho, Carrizo,
and Rositas soils do not have an argillic horizon.

Typical pedon of a Tremant loam in an area of
Harqua-Tremant complex; about 6 miles north of Hyder,
200 feet north and 2,000 feet west of the southeast
corner of sec. 36, T.3 S, R. 11 W.:

Ap—0 to 12 inches; light brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) moist; massive; slightly hard, fri-
able, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; 5 percent
fine pebbles; strongly effervescent; moderately alka-
line; clear wavy boundary.

Bitca—12 to 23 inches; brown (7.5YR 5/4) gravelly
sandy clay loam, dark brown (7.5YR 4/4) moist;
weak fine and medium subangular blocky structure;
hard, friable, sticky and slightly plastic; many very
fine roots; many very fine tubular pores; many very
fine soft lime masses; 25 percent fine pebbles; vio-
lently effervescent; moderately alkaline; abrupt wavy
boundary.

B21tca—23 to 37 inches; brown (7.5YR 5/4) gravelly
clay loam, dark brown (7.5YR 4/4) moist; moderate
fine and medium subangular blocky structure; hard,
friable, sticky and plastic; many very fine roots;
many very fine tubular pores; many very fine soft
lime masses; 25 percent fine pebbles; violently effer-
vescent; moderately alkaline; clear wavy boundary.

B22tca—37 to 60 inches; dark brown (7.5YR 4/4) grav-
elly clay loam, dark brown (7.5YR 4/4) moist; mod-
erate fine and medium subangular blocky structure;
hard, friable, sticky and plastic; few very fine roots;
many very fine tubular pores; many very fine soft
lime masses; 15 percent fine pebbles; violently effer-
vescent; moderately alkaline.

The control section is 5 to 35 percent coarse frag-
ments, mainly fine pebbles. The Bt horizon is- loam,
sandy clay loam, clay loam, gravelly loam, gravelly sandy
clay loam, or gravelly clay loam.

Vint series

The Vint series consists of deep, well drained soils on
flood plains and low terraces. These soils formed in
mixed sandy alluvium weathered from igneous and sedi-
mentary rocks. Slope is 0 to 1 percent. Mean annual

precipitation ranges from 2 to 4 inches, and mean

annual air temperature ranges from 72 to 76 degrees F.

Vint soils are similar to Lagunita, Rositas, Superstition,
and Carrizo soils. They are near Gilman, Indio, and La-
gunita soils. Lagunita and Rositas soils have a sand or
loamy sand control section. Carrizo soils have a sandy-
skeletal control section. Superstition soils have a calcic
horizon. Gilman soils have a coarse-loamy control sec-
tion and Indio soils have a coarse-silty control section.
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Typical pedon of Vint loamy fine sand; about 5 miles
northwest of Wellton; about 2,200 feet east and 700 feet
north of the southwest corner of sec. 32, T. 9 S, R. 19
W.:

Ap—O to 16 inches; pale brown (10YR 6/3) loamy fine
sand, dark brown (10YR 3/3) moist; massive; slight-
ly hard, friable; many very fine roots; many very fine
interstitial pores; slightly effervescent; moderately al-
kaline; clear wavy boundary.

C1—16 to 32 inches; light brownish gray (10YR 6/2)
loamy fine sand, dark brown (10YR 4/3) moist;
single grain; loose; common very fine roots; many
very fine tubular pores; slightly effervescent; moder-
ately alkaline; abrupt wavy boundary.

[IC2—32 to 34 inches; light yellowish brown (10YR 6/4)
silt loam, dark brown (10YR 3/3) moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few very fine roots; few very fine tubular pores;
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

IIC3—34 to 42 inches; pale brown (10YR 6/3) loamy
fine sand, dark brown (10YR 4/3) moist; massive;
soft, very friable; common very fine roots; few very
fine tubular pores; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

IVC4—42 to 58 inches; light yellowish brown (10YR 6/4)
silt loam, dark brown (10YR 3/3) moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few very fine roots; few very fine tubular pores;
violently effervescent; moderately alkaline; clear
wavy boundary.

VC5—58 to 60 inches; pale brown (10YR 6/3) silty clay
loam, dark brown (10YR 3/3) moist; massive; hard,
friable, sticky and plastic; few very fine roots; few
very fine tubular pores; violently effervescent; mod-
erately alkaline.

Vint soils commonly are nongravelly, but some hori-
zons are as much as 35 percent pebbles. Variable
amounts of mica flakes are scattered throughout the
profile. The A horizon is pale brown or light brownish
gray. The C horizon is light brownish gray, light yellowish
brown, or pale brown loamy fine sand and commonly
contains clay balls throughout. Common thin strata of silt
loam, silty clay loam, or clay loam 1/8 inch to 3 inches
thick occur through the C horizon.

Wellton series

The Wellton series consists of deep, well drained soils
on old alluvial fans and high terraces. These soils
formed in mixed alluvium weathered from granite, gneiss,
and sandstone. Slope is 0 to 3 percent. Mean annual
precipitation ranges from 2 to 4 inches, and mean
annual air temperature ranges from 72 to 76 degrees F.
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Wellton soils are similar to Cristobal, Dateland,
Harqua, and Tremant soils. They are near Antho, Cristo-
bal, Dateland, Harqua,.Lagunita, Ligurta, Rositas, and
Tremant soils. Dateland soils have a cambic horizon and
are less than 15 percent coarse fragments. Harqua and
Tremant soils have a gravelly clay loam subsoil. Cristo-
bal and Ligurta soils have a salic horizon, and Cristobal
soils are more than 35 percent coarse fragments in the
control section. Antho, Lagunita, and Rositas soils do not
have an argillic horizon.

Typical pedon of Wellton loamy sand, about 3 miles
south and 3.8 miles west of Wellton; about 1,500 feet
east and 30 feet north of the southwest corner of sec.
22, T.9S., R 19 W.

A1—0 to 8 inches; light brown (7.5YR 6/4) loamy sand,
brown (7.5YR 5/4) moist; weak thin and medium
platy structure; soft, very friable; few very fine and
fine roots; strongly effervescent; moderately alkaline;
clear smooth boundary.

B21tca—8 to 17 inches; light brown (7.5YR 6/6) fine
gravelly sandy loam, strong brown (7.5YR 5/6)
moist; weak and moderate fine and medium suban-
gular biocky structure; slightly hard, very friable; few
very fine, fine, and coarse roots; many fine intersti-
tial and few fine tubular pores; 30 percent fine peb-
bles; colloidal stains and clay occur as bridges be-
tween sand grains; common fine irregularly shaped
soft masses of lime; violently effervescent; moder-
ately alkaline; clear wavy boundary.

B22tca—17 to 29 inches; reddish yellow (5YR 6/6) fine
gravelly sandy loam, yellowish red (5YR 5/6) moist;
weak and moderate fine and medium subangular
blocky structure; slightly hard, very friable; few fine
and medium roots; many fine interstitial and few fine
tubular pores; 30 percent fine pebbles; colloidal
stains and clay occur as bridges between sand
grains; common fine irregularly shaped soft masses
of lime; violently effervescent; moderately alkaline;
gradual wavy boundary.

B23tca—29 to 51 inches; reddish yellow (5YR 6/6) fine
gravelly sandy loam, yellowish red (5YR 5/6) moist;
weak and moderate fine and medium subangular
biocky structure; slightly hard, very friable; many fine
interstitial and few fine tubular pores; about 25 per-
cent fine pebbles; colloidal stains and clay occur as
bridges between sand grains; common medium and
large irregularly shaped soft masses of lime; violent-
ly effervescent; moderately alkaline; clear wavy
boundary.

Cica—51 to 60 inches; light brown (7.5YR 6/4) fine
gravelly coarse sandy loam, brown (7.5YR 5/4)
moist; massive; slightly hard, very friable; many inter-
stitial pores; about 20 percent fine pebbles; violently
effervescent; moderately alkaline.
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The A horizon is dominantly loamy sand. The argillic
horizon is sandy loam or loam and is 15 to 35 percent
coarse fragments.

Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (72).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 17, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

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

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Fluvent (F/lu, meaning flood plain
sediment, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Torrifluvents (7orri, mean-
ing hot and dry, plus fluvent, the suborder of Entisols
that formed in flood plain sediment.

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

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

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

Formation of the soils

In this section, the processes of soils formation and
geomorphology and geology are discussed and related
to the soils in the survey area.

Factors of soil formation

Soil is a natural, dynamic body on the surface of the
earth in which plants grow. The soil mantle on the
earth’s surface is far from uniform, but all soils have
some things in common. They all consist of mineral
material, organic matter, living organisms, water, and air,
all of which occur in varying amounts in different soils.

Soil is the result of an accumulation of parent material
and the action of environmental forces upon this material
to form distinctive layers, or horizons. These forces work
independently or together in various combinations to
bring about the end results—soil.

The soil properties are determined by the interaction
of five major soil-forming factors. These factors are
parent material, climate, relief, plants and animals, and
time. The influence of these soil-forming factors varies
widely over the surface of the earth. Variations in cli-
mate, combinations of living organisms, kinds of rock,
topography, and age of land surfaces result in thousands
of combinations of the soil-forming factors. The resulting
combinations control the basic changes that determine
the characteristics of the soil. These changes, including
removals, transfers, additions, and transformations,
depend on physical and chemical processes that are
continuously taking place.

These changes within the soil determine the horizon
differentiation in the profile. The degree of horizon devel-
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opment determines the age, or maturity, of the soil.
Thus, a soil lacking horizon development is a young, or
immature, soil. On the other hand, a soil that has well
expressed horizons is an older, or more mature, soil.

The five major soil-forming factors and their influence
on the basic soil changes and the development of soils
in the survey are described in the section that follows.

Parent material

Parent material must be chemically or physically
weathered to produce soil material. The kinds of material
produced by weathering are determined by the composi-
tion and structure of the original rock. Most rocks are a
mixture of several minerals. Plant nutrients are released
and clay minerals generally are formed by weathering,
but in some rocks that have a high content of relatively
inert minerals, such as quartz, little besides mechanical
breakdown results from the weathering process.

The elements released influence soil fertility levels, the
kinds of plants that grow, soil color, chemical reaction,
and various other soil properties that differentiate soil
horizons.

About half of the soils in the survey area formed in
material derived from various kinds of bedrock and in old
alluvium. The bedrock includes granite, schist, gneiss,
andesite, rhyolite, basalt, and sandstone. The remaining
soils formed in alluvium, most of which was derived from
the weathering of a mixture of several of the kinds of
rock named above.

The physical properties of the parent material are
strongly reflected in some soils. An example is the Cher-
ioni soils. These soils have horizons that exhibit structure
very similar to that of the parent rock. In-other soils,
such as the Tremant, Harqua, Dateland, and Wellton
soils, most of the physical characteristics of the parent
material have been obscured during weathering. Cristo-
bal soils have some horizon cementation, which reflects
the calcareous mineralogy of the parent material or, per-
haps, calcareous additions from dust.

Climate

Climate affects soil formation through its influence on
vegetation, on weathering, and on runoff and erosion.
The main climatic factors that affect soil formation are
precipitation and temperature.

The climate of this area is characterized by hot sum-
mers, mild winters, and very little rainfall. Presumably, it
is similar to the climate under which most of the soils of
Holocene age formed. The climate is considered to have
been more cool and moist during the Pleistocene. Addi-
tional climatic data for this area are given in the “Cli-
mate” section.

A hot, dry climate restricts the rate of soil formation.
The process of soil formation in alluvium begins when
water percolates through it. Translocation of humus, iron,
manganese, and clay may then occur. Low rainfall
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delays this leaching and the subsequent development of
distinct horizons. The soils of the Holocene flood plains
and recent alluvial fans, such as the Antho and Indio
soils, therefore show little or no evidence of illuviation.
The very high temperatures in summer also contribute to
oxidation of the organic matter, so that the organic
matter content of the soils in this area is very low.

Relief

Relief controls water runoff and drainage. In general,
on the steeper slopes runoff is greater and less moisture
is retained in the soil. Therefore, steep soils are less
weathered because moisture is essential in the weather-
ing process. In some places soils that have steep slopes
are eroded at about the same rate or at a greater rate
than material is weathered from the parent rock. This
results in bedrock at the surface or in soils that are
shallow over bedrock and have only thin horizons. The
Cherioni soils are an example of such soils.

On the more nearly level areas, water enters the pro-
file, weathering takes place, nutrients are released,
plants grow, and micro-organisms multiply. In these
areas, soils such as the Harqua, Cristobal, and Gachado
soils form.

Recent alluvium has been deposited along the Colora-
do and Gila Rivers and in the larger drainageways, and
such soils as the Gilman, Lagunita, Ripley, Indio, Glen-
bar, Vint, and Antho have formed in this material.

Plants and animals

Plants, animals, insects, bacteria, and fungi affect the
formation of soils by increasing the organic matter con-
tent of the soils, producing gains or losses in plant nutri-
ents, and changing structure and porosity.

In this survey area, biological effects began after the
stratified alluvial deposits were sufficiently drained to
support plants and animals. Through the combined activ-
ities of living organisms, the river deposits became more
mixed, acquired a more open structure, and developed a
heterogeneous pore system that is conducive to still
further and stronger biological activity.

Time

The time available for a soil to form in unconsolidated
sediment is the time that has elapsed since the final
deposition of the parent material. In general, it takes
much more time for the accumulation of parent material
than it does for the horizons in the soil to develop. The
soils in the survey area that formed in material derived
from consolidated sedimentary and igneous rocks began
to develop after the parent rock weathered into perme-
able material.

The unconsolidated sediment was deposited during
the later Tertiary and Quaternary Periods. It ranges in
age from mid-Pliocene to Recent. Soils such as the
Gachado, Harqua, and Tremant soils were forming
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during the Pleistocene. Soils such as the Antho, Indio,
Ripley, Glenbar, Gilman, Lagunita, Vint, Gadsden, Holt-
ville, and Kofa still receive periodic surficial deposits, and
therefore soil formation in these soils has barely begun.

Geomorphology and geology

The survey area is characterized geomorphically by
low, northwest-trending mountains that are separated by
much more extensive desert plains. Through these plains
are cut the present valleys of the Colorado and Gila
Rivers. There are seven major types of landscape in the
survey area: (1) mountains and hills, (2) dissected old
river deposits, (3) dissected piedmont slopes, (4) undis-
sected piedmont slopes, (5) river terraces and mesas,
(6) sand dunes, and (7) river valleys.

The mountains and hills are composed of dense crys-
talline rock of pre-Tertiary age. Hard volcanic rock of
Tertiary age forms the higher, more rugged exposures,
and less consolidated sedimentary and volcanic rock of
Tertiary age forms the lower, more rounded hills. Some
of the mountain blocks are buried by alluvium, particular-
ly those in the southern and western parts of the area.

The dissected piedmont slopes, which are character-
ized by extensive desert pavement and are cut by nu-
merous washes, are along the margins of the hills and
mountains.

The undissected piedmont slopes, also near the hills
and mountains, are distinguished from the older, dissect-
ed piedmont slopes by a general absence of desert
pavement and by the shallow depth of incision of the
most recent washes.

The river terraces and mesas are remnants of an
extensive former valley and delta plain of the Colorado
River and its major tributary, the Gila River. The surfaces
of the terraces and mesas generally lie about 60 to 80
feet above the present river valleys, but in the extreme
western part of the area the terrace surfaces slope west
or southwest toward the axis of the Salton Trough and at
gradients steeper than those of the river valleys (6).
Yuma Mesa represents the principal river terrace in the
area. Others are Wellton Mesa and several distinct
smaller terraces that extend upstream along both the
Gila and the Colorado Rivers.

As a result of the entrenchment of the Colorado and
Gila Rivers, the Wellton Mesa is 60 to 70 feet and the
Yuma Mesa is 70 to 80 feet above the adjacent Wellton-
Mohawk and South Gila Valleys. Extensive river terraces
at similar elevations occur farther upstream on both the
Colorado and the Gila Rivers (5). In places—for exam-
ple, at Laguna Dam, Imperial Dam, and the Gila River
narrows between the Gila and Laguna Mountains—the
terraces are cut in pre-Tertiary rock or in Tertiary sedi-
mentary or volcanic rock. However, the terraces may
have been formed since the time of the last major higher
sea level stand during the Sangamon Interglaciation (3,
13). The last sea level stand significantly above the pres-
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ent level occurred about 120,000 years ago. Below this
point the width of the valley and its decreased gradient
permitted the meandering river to deposit sediment from
the Gila Mountains.

Three terraces are on the Yuma Mesa. The dominant
material of the terraces is typically fluvial gravel, sand,
‘and silt that are overlain in places by eolian deposits.
Representative drill samples in the terraces reveal silty
clay that has sand streaks and is about 55 percent clay,
30 percent silt, and 15 percent sand. The composition of
the material constitutes a cross section of all the materi-
al eroded by the river. The sands have resisted weather-
ing so that the terraces are composed primarily of loose
and rapidly permeable sandy soils classified as Supersti-
tion sand, Superstition complex, and Rositas sand.

The geomorphology of the Yuma Mesa is very similar
to that of the East Mesa (4, 7), which lies between the
Imperial Valley and the California Sand Hills. Similar
mesas or terraces occur in the Wellton-Mohawk and
Dateland-Aztec areas. The soils in these mesa areas are
similar. The Wellton Mesa has two soils that do not
occur on the Yuma Mesa—the Wellton and Dateland
soils, which extend easterly to Mohawk. The river valleys
are the Holocene flood plains of the Colorado and Gila
Rivers. Most areas of the flood plains are farmed and
have not been subject to flooding since dams were con-
structed upstream and levees were built along the Colo-
rado River in the Yuma area. The flood plains are bor-
dered by terraces and higher coalesced fan piedmonts,
which were dissected before the aggradational cycle that
produced the present flood plains.

The Colorado and Gila Rivers have dominated the
geologic history of the area. Faulting and volcanism are
known to have begun in the Mesozoic Era. Sedimenta-
tion in the Colorado and Gila Rivers Valleys was prob-
ably greatest during the Pleistocene Epoch. It was during
this epoch that the mountains of Colorado, Utah, and
Wyoming had large alpine glaciers, whose meilting
brought great quantities of outwash. During this same
epoch, the precipitation was several times that of the
present. The precipitation, combined with the effect of
the glacial outwash, caused extensive erosion. The Colo-
rado and Gila Rivers have transported into this area
alluvium derived from erosion in seven states. This sedi-
ment has filled the deep trough of the Gulf of California.

Diastrophism during the Triassic Period formed a huge
depression known as the Gulf of California, an extension
of the' Pacific Ocean (8). During the Pleistocene Epoch,
great icecaps advanced and retreated over the northern
part of the North American Continent. The combined
effect of huge quantities of glacial melt water and climat-
ic aspects of colder temperatures and higher precipita-
tion contributed to the development of this area.

“Laguna Valley" is the informal name given to the
flood plain of the Colorado River between the Laguna
and Imperial Dams. It is the first broad flood plain along
the river downstream from the Cibola area. In its present
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form it is not a natural feature but is a surface of aggra-
dation caused by the Laguna Dam. An estimated 14 feet
of aggradation has occurred behind the Laguna Dam.
The soils between the Laguna and Imperial Dams are
Salorthids, nearly level. These are very salic soils typical
of wet places in the desert, where capillary rise and
evaporation of water concentrate the salts in a salic
horizon. Laguna Valley is occupied by phreatophytes and
hydrophytes, and much of it is covered by shallow water.

At the end of the Pleistocene Epoch the flow of the
Gila River decreased. The stream gradually eroded a
deeper channel into the earlier sedimentary deposits and
shifted northward, forming the present flood plain and
valley of the Gila River. The Gila River has very little fall,
and the channel is not firmly established. As a result, the
River has meandered a great deal during the various
floods. In 1941 it changed its course in many places and
deposited silt and sand. The Gila River, which drains the
southern half of Arizona, presently joins the ‘Colorado
River just a few miles east of the City of Yuma. Concur-
rently with the valley development of the Gila River flood
plain areas, known locally as the Wellton-Mohawk Valley
and the Gila Valley, the Colorado River was incising the
Yuma Mesa to form the present Yuma Valley. The Colo-
rado River formed the three terraces of the Yuma Mesa,
and the Gila River formed the terraces known as the
Wellton-Mohawk, Dateland, and Aztec Mesas.

The Gila River, which also discharges into the apex of
the Colorado Delta, has a contributory role in the devel-
opment of the delta. Aithough the Gila River has contrib-
uted only a small amount of sediment in modern times, it
is believed that during some periods of deltaic deposition
the Gila River carried a greater volume of sediment than
did the Colorado River (9). The ancestral Colorado River
delta, now a terrace between the Yuma Mesa and the
Yuma Valley and between the Yuma Mesa and the Gila
River flood plain, is for the most part rough, steep, and
highly dissected from the city of Yuma to a point east of
Wellton. This area is mapped as Torriorthents-Torriflu-
vents complex, 1 to 50 percent slopes. The escarpment
between the mesas and the Gila River fiood plain ex-
tends to the survey area boundary.

The ancient geomorphic surfaces that formed during
periods of higher rainfall, cooler climate, and more dense
plant cover are extensive as alluvial fan piedmonts.
These surfaces occur as dissected fans and ridges that
extend from the Gila-Mohawk Mountain and the Hyder
area. The soils commonly have ‘desert pavement,”
which is a surficial lag concentrate, and are considered
to be the oldest soils in the area. These soils are in the
Ligurta-Cristobal complex and are Typic Haplargids.:
These soils have an argillic horizon and an electrical
conductivity of 40 to 50 millimhos in the upper 10 inches
of the surface layer, and they have a thin A horizon. The
Harqua soils, which are Typic Haplargids, are also in the
Hyder area. They are similar to the soils of the Ligurta-
Cristobal complex in that they have a salic horizon.
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Laposa soils formed in material derived from granite,
gneiss, and schist on mountains. Geologic erosion of this
material has formed alluvial fans of Holocene age. Car-
rizo soils formed on the fans, which extend from the
mountains and coalesce with the mesas and flood
plains.

The eastern part of the survey area borders the Senti-
nel Plains area and consists of relatively recent volcanic
rock. On the upper slopes are Cherioni soils, Typic Dur-
orthids, which are characterized by a duripan that lies
over bedrock. Gachado soils, Lithic Haplargids, are on
the lower slopes. These soils are shallow and have an
argillic horizon over bedrock. Most of the soils in the
valley consist of nine soils that formed in flood plain
alluvium. Gadsden, Glenbar, Indio, Ripley, Holtville, Kofa,
Vint, Gilman, and Lagunita soils formed in flood plain
sediment of variable texture.
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Glossary

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
very 1ow......ccevneecees 0to3
LOW..iiriiriinirenrinresesreeressesesessassetssene sesssssseiseseane 3to6
MOdBrate........ccoerrieeerrneerererressesreee s snnens 6to9
Highe et mrereesrerereeneesensee e More than 9

Bedrock. The solid rock that underlies the sail and other
unconsolidated material or that is exposed at the
surface.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Caliche. A more or less cemented deposit of calcium
carbonate in soils of warm-temperate, subhumid to
arid areas. Caliche occurs as soft, thin layers in the
soil or as hard, thick beds just beneath the solum, or
it is exposed at the surface by erosion.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.
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Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Colluvium. Soil material or rock fragments, or both,
moved by creep, slide, or local wash and deposited
at the base of steep slopes.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other-material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure,
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
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kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corroslve. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Deita. An alluvial deposit, commonly triangular in shape,
formed largely beneath water and deposited at the
mouth of a river or stream.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottliing related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling. .

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
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Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and ‘“climatic
moors.”

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fast intake. The rapid movement of water into the soil.

Fine textured (heavy textured) soll. Sandy clay, silty
clay, and clay.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
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of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief it 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.
Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. Inadequate strength for supporting loads.

Metamorphic rock. Rock of any origin altered in miner-
alogical composition, chemical composition, or struc-
ture by heat, pressure, and movement. Nearly all
such rocks are crystalline.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
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are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “pan” is commonly combined with other words
that more explicitly indicate the nature of the layer;
for example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in. soil.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

Extremely acid.........ccocvveveriivnnninninisersnsssinene
Very strongly acid......c.oueeiecnrnrseeeens
Strongly acid
Medium acid
Slightly acid..

Mildly alkaline...............
Moderately alkaline......
Strongly alkaline...........
Very strongly alkaling..........ccoovrmcnenens

Relief. The elevations or inequalities of a land surface,
considered coliectively.

Residuum (residual soil materlal). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

SOIL SURVEY

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Serles, soil. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A horizon, or surface layer, are
similar in all profile characteristics and in arrange-
ment in the soil profile. Among these characteristics
are color, texture, structure, reaction, consistence,
and mineralogical and chemical composition.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silica. A combination of silicon and oxygen. The mineral
form is called quartz.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slickensldes. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the base of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then muitiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Small stones. Rock fragments 3 to 10 inches (7.5 to 256
centimeters) in diameter. Small stones adversely
affect the specified use.

Soll. A natural, three-dimensional body at the earth’'s
surface that is capable of supporting plants and has
properties resulting from the integrating effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.
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Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic {vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
thé solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
‘deposited by the sea.

Texture, soil. The relative proportions of sand, siit, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
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silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘“coarse,” “fine,” or ‘“very
fine.”

Thin layer. Otherwise suitable soil material too thin for

the specified use.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.
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Figure 1.—Imperial Dam on Colorado River. Turnouts lead to canals that deliver water to the Wellton-Mohawk Irrigation
District.

Figure 2.—Imperial Dam and diversion on the Colorado River. Desilting basins are at left. Turnouts and delivery canals
for Bard area, California, in center and for Wellton-Mohawk Valley, Arizona, at far right.
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Figure 3.—~Young citrus trees on Gadsden clay. Wind machines in background are used to protect the trees from frost
on cold nights.

Figure 4.—Grain sorghum on Indio silt loam. This soil can produce 100 Figure 5.—Area of Indio silt loam, strongly saline. Accumulations of salt
bushels per acre. and dessication cracks are at surface.



64 SOIL SURVEY

Figure 7.—Alfalfa, one of the most important crops in the survey area,

Figure 6.—Dual cropping of young citrus trees and wheat on Kofa clay.
on Kofa clay. Yields of 8 tons of hay per acre are common.

This soil can produce 90 bushels of wheat per acre.

Figure 8.—Small grain on a Lagunita loamy sand provides food for wildlife. Colorado River in background.
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Figure 10.—Area of Ligurta-Cristobal complex, 2 to 6 percent slopes, in Saline Terrace ran
is covered with desert pavement. Area of Laposa-Rock outcrop complex in background and of Carrizo soils in draws.

ge site. This complex typically
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Figure 11.—Area of Rositas sand in Deep Sand range site. Dominant Figure 12.—Area of Torriorthents-Torritluvents compiex, 1 10 bU
plant is big galleta. percent slopes.
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Figure 13.—Salinity trends.
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Figure 15.—Campers along Colorado River, a common sight each winter.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

70
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ture below which’

It can be calculated by adding the

dividing the sum by 2, and subtracting the tempera
(500 F).

1pata were recorded in the period 1951-75 in Yuma Valley, Ariz.
25 growing degree day is a unit of heat available for plant growth.

maximum and minimum daily temperatures,

Average--
Extreme--
Total--~~

growth is minimal for the principal crops in the area

Auguste--=-
September~--
October~=---
November---
December---
Yearly:
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Minimum temperature!

Probability 24 F 28 F 32 F
or lower or lower or lower
Last freezing

temperature
in spring:

1 year in 10

later than-- January 14 February 26 March 13
2 years in 10

later than-- January 08 February 11 March 03
5 years in 10

later than-- (2) January 10 February 11

First freezing
temperature
in fall:

1 year in 10

earlier than-- January 11 December 02 November 16

2 years in 10

earlier than-- January 14 December 10 November 25

5 years in 10

earlier than-- (2) December 11
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TData were recorded in the period 1951-75 at Yuma Valley,
Ariz,

2Probability of occurrence of threshold temperature is less
than indicated probability.

TABLE 3.--GROWING SEASON LENGTH!

Daily minimum temperature
during growing season

:
]
t
5
t
Probability |~ Higher i Higher t Higher
! than | than ' than
E 24 F 1 28 F } 32 F
E Days E Days E Days
t

9 years in 10 | >365 i 293 ! 259
i ! i

8 years in 10 | >365 ! 308 ! 274
] ] 1
] ] I

5 years in 10 | >365 H >365 1 303
] 1 1
I ] ]

2 years in 10 ! >365 ! >365 ! 331
I ! !

1 year in 10 | >365 ! >365 1 346
! } }

'Data were recorded in the period 1951-75 at Yuma
Valley, Ariz,
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TABLE 4.--NUMBER OF COLD NIGHTS!

Mar.

Month
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Oct.

Season
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1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75

1p cold night is defined as one on which the minimum temperature fell to 32 degrees F, or lower, at one

or more stations.
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TABLE 5.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
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H j Yuma T Imperial | Total--
Map | Soil name ! County, | County, | }
symbol | i Arizona { California |} Area |Extent
E 4 Acres 1 Acres T Acres i Pet
1 ] 1 1
I ] ] 1 i
1 (Antho sandy lo@mMe-ee-cececccmsccccn e ccccccccemmammmn i 16,990 | [( 16,990) 1.6
2 {Antho fine sandy loaMeeeweweecmccecs e ccecccem e e i 4,105 | 0 i 4,105 0.4
3 iCarrizo very gravelly Sand-------c-ceccccccmmamn oo i 43,177 ! o | 43,1770 4.0
4 |Cherioni-Rock outcrop complex, 25 to 70 percent slopes----- H 16,845 | 0 | 16,845 1.6
5 (Dateland loamy fine Sande=-e-ceccecmcmmccmcm e H 12,491 |} 0 i 12,491} 1.2
6 1Dateland fine sandy loa@M~---eecsccccccccccccccacccncanmannn ! 7,037 | 0o | 7,037) 0.7
7 1Gachado very gravelly lo@Mecececocccc e cccrcacemen i 8,496 | o 8,496 0.8
8 |Gadsden clay-=====e-mmececmmoet e eeeecmeeicmcem—a H 21,326 | 2,554 | 23,880) 2.2
9 {Gilman lo@Mee~mecccccccccmceccrcccccrmcc e e cc e ————— ! 1,213 | o | 1,213} 0.1
10 {Glenbar silty clay lo@Me-ceccccccmccmccaccccccccceccceaeaan ! 14,938 | o | 14,938} 1.4
11 {Harqua-Tremant COMpleXe-ee=eeeecmcccccmmcncnccccccrccoaaaanaan | 115,695 | o | 115,695) 11.5
12 JHOltville Claye=-=-=-==sm=ceecememeosemessasarocoocomommommmn ! 25,060 | 4,260 | 29,320f 2.7
13 }INndio $ilt 10BMe-—====m=cmmemcmeeeoe e e ecmecmmmmmeena ! 76,051 | 5,793 | 81,844} 7.7
14 |Indio silt loam, Salin@ee-eeccemmcceccinommccccc e e eccaaen H 10,149 | 133 10,2827 1.0
15 {Indio silt loam, strongly salin@e-eceecceccemcmcmcccccconnaen 1 5,722 | 1,051 | 6,7731 0.6
16 |Indio-Lagunita-Ripley compleXe==eecescccmcccccccmcccccananna-x H 54,577 | 2,073 | 56,650, 5.3
17 JKofa Clayeeeemeceee e e e c e ccc e ccccccctcercc e e ccceeee ! 9,016 | 4,646 | 13,662] 1.3
18 JLagunita loamy Sandeee-eemceccemmccccrcrcccccrcccccccccnanaan | 10,551 | 262 | 10,813] 1.0
19 jLagunita Silt loameseecemcccemccc e cccmccccc e ' 2,228 | 434 2,662 0.2
20 i{Laposa-Rock outcrop complex, 15 to 75 percent slopes------- t 101,914 | 198 ¢ 102,1121 10.2
21 ilLigurta-Cristobal complex, 2 to 6 percent slopeS--=e-o=----- ' 201,384 | o | 201,384} 20.1
22 IPits, DOrrOW-=-mcec e cecccccccccecmee e ! 1,079 | 0 i 1 O79i 0.1
23 JPifS, Bravel-eecececscmcme e cccccmccaaaa ! 149 0o i 494 *
24 |Ripley Silt 1l0@Me=~ecceeeoomcmoo e eceecm e ; 14,285 | 2,305 | 16, 590: 1.6
25 [ROSitas Sand-e=eeeeccecccc e i 53,135 | 137 53,272i 5.0
26 (Rositas-Ligurta compleXe-eececcccccm oo c e ccceaean ! 18,244 | 0 | 18,2441 1.7
27 iSalorthids, nearly leveleeeeecceccmmccmcccceccnncceacaconnn H 2,434 | o 2,4347 0.2
28 lSuperstition Sand-ecececcccccce e ama | 42,440 | 0 i 42,440} 4.0
29 (Superstition COMpleX==meeeeemccccmmc e e oo ! 2,433 | 0 2,4337 0.2
30 iTorriorthents-Torrifluvents complex, 1 to 50 percent slopes] 26,717 | 849 | 27,5661 2.6
31 [Tremant-RosSitas COMpleX---eeseoccmcmccoccc e ccccmacaeaeae ! 52,581 | o | 52,5811 4.9
32 {Vint loamy fine Sande-eeeeccecmccccccemccccccamcececcccceenn-n i 5,714 0 | 5,714} 0.5
33  iWellton loamy Sand---=-we-eeecmecmcmcmerocccmccccccccoane | 16,542 | 0o 16,5427 1.5
34 |Wellton-Dateland-Rositas compleXeeeweweemcocomoccmcccocaaann H 7,802 | 0 7,8027 0.7
H Water are@-----eceemeccm e e e e e i 15 092 i 122 5 15 214: 1.4
] mm e R G RS S et DG
: e T D 1 1,017,612 | 24,817 | 1,042, 2429.100 0
) ) ) )
U t ] t
*

Less than 0.1 percent.
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TABLE 6.--YIELDS PER ACRE OF IRRIGATED CROPS

lly is not grown

The estimates were made in 1977.

Soils not listed generally are not suited to irrigated crops]

Absence of a yield indicates that the soil is not suited to the crop or the crop genera

{Yields are those that can be expected under a high level of management.
on the soil.
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* Yields are for areas protected from flooding.
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TABLE 7 .-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that are used for rangeland are listed]

Total production
T

T T T ¥
I 1 { i
So0il name and i Range site name | i | Characteristic vegetation {Compo-
map symbol i |Kind of year | Dry | isition
: : lweight | :
i J TLb/acre] E Pect
1] ) 1) 1
] i ] 1 1
1, @ememermcmceemee {Sandy Loam Upland, 2 To 7 " Pz Favorable t 350 |Big galleta--------sccmmcmmua- 1 30
Antho 1 iNormal h 200 |(White bursage-------cc-------- 125
i {Unfavorable | 100 }Range ratany-----------cc-ee~e- 1 20
| 1 H }Creosotebusheeecmmccamaaca- 115
: 1 i |Prickly pear-----------eeveoo- Y
| ) i 10c0tillo~e=mmoeccccccnmrmmaann i 5
1 1 1 i) |
1 ) ] ] ]
R et iSand Bottom, 2 To 7" Pz---=~-- iFavorable H 700 |Big galleta-=-==----vecccccoccan 1 25
Carrizo i iNormal i 450 |Desert ironwoode---=e=e--ces~-~ 1 20
H iUnfavorable | 250 }Allscale saltbush------c--cen-o P15
i H H iCreosotebush---cesccceencnunanan i 10
1 1 H iMesquite----eocmmccmrcenncoaann 1 10
1 H | {Littleleaf paloverde---------= i 5
| | H iWhite bursage=-=----===--vv-=u- i 5
i | ! : ]
4%; | | i ) i
Cherioni---------- iBasalt Hills, 2 To 7" Pz--=--- {Favorable H 225 {White brittlebush------cesee--- i 70
i iNormal H 125 |Creosotebush----eceecmccccoann 1 20
! iUnfavorable |} 75 | i
1) 1 1) 1 ]
t 1 ] 1 t
Rock outcrop. ' : | |
1 ] 1 1 1
I 1 1 1 1
T R {Sandy Loam Upland, 2 To 7" Pz Favorable ! 200 |Creosotebushe-=eececccecnccnna i 30
Dateland | iNormal ! 125 |White bursage------=e=-eceeon- i 25
i iUnfavorable | 75 |Range ratany---------cec-ceoeon i 15
] ' i {Ratany---=--emecoccnccccccanno- 115
E E E EBig galleta-=--=co-ccccocomnann E 5
t t t t t
R et T {Basalt Hills, 2 To 7" Pz------ |Favorable H 300 {Creosotebush---veccccncocacam- i 15
Gachado ! iNormal ' 150 jTriangle bursage---------==--~ P15
1 iUnfavorable | 75 1Big galleta-----------cceeee-m {10
| | ! !Sandverbena--=-===--cceccc-on= 110
! ' ! 1Sixweeks grama-----------e=s-- i 8
| | | iWhite brittlebush--eecccec-cu-- i 5
i | H {Range ratany--------++ccc-e-no- Y
| | i iThreeawn-=--eceecoceccccnmenn~- i 5
1 ' H lRatanyeeeememeemcccc e Y
| ' ' I Spurge~--e=--~ec-ccccocmmananan i 5
1 | | |Buckwheat-~~----eececmcmocan—mo i 5
H ; i iGlobemalloW==-=~==ceoceocccam~ Y
i H | iOther shrubs------vevceccevenn=-n i 5
i | | i :
1% | ) ' ' '
Harqua=====v=====s= |Saline Terrace, 2 To 7" Pz----|Favorable 1 0 |Turkshead------cccocvmececaanas v 10
1 {Normal | 0 i |
! !Unfavorable | 0 | E
) 1] 1 1
1 t 1 I t
Tremant---=c-we=== {Limy Upland, 2 To 7" Pze-=-ee- IFavorable ' 125 iWhite bursage-----------cscen- } U0
i !Normal ! 75 !Creosotebush---v-s===se==cooun 35
! iUnfavorable | 25 {Triangle bursage----~=se=--==w= {15
i ) ' iMesquite-----mmmoom-monoooooo b5
1] 1 1
1 I I ] ]
15ecccemccerccencen {Saline Bottom, 2 To 7" Pz----- {Favorable i 2,000 |Saltcedar------~~ssc---moen-u- {32
Indio ' INormal | 1,750 |Mesquite--me=eecceccccmcocnnans | 24
| !Unfavorable | 1,500 {Allscale saltbush----e-eeee--- P24
| ; ! |Fourwing saltbush------------- i 5
H | 1 JLittleleaf paloverde--------=~ i 5
| i | {Arrowweed--=-=cecccccececrmmmn i 5
: i ) | !
16%: | i | i i
Indio--v-~ oo \Loamy Bottom, 2 To 7" Pz--==-~ |Favorable . 1,000 |Saltcedar----==-=emes-cococonx | 45
iNormal i 700 iMesquite--eeececemmcrenmonannan I 30
H 400 jArrowweedee===---cecoomroconnan | 20
1) 1
] 1

|

[}

1 iUnfavorable
1 1

] 1

See footnote at end of table.
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT

COMMUNITIES--Continued

SOIL SURVEY

Total production

1
}Compo -

T T T
] 1 1
Soil name and ' Range site name ) j ! Characteristic vegetation
map symbol H jKind of year | Dry | Isition
i ] lweight | !
i i 1Lb7acre; T Pc
! | ! ! A
16%; ! | ) ] !
Lagunitas~--e-enno }Sand Bottom, 2 To 7" Pz---=a-- {Favorable ! 800 JArrowweed---memeccccceeceenacoa S
i iNormal ! 600 !Fourwing saltbushee=emecmeeees T
i iUnfavorable |} 500 !Desert saltbushe=e-eeeeeeccoo-o 110
| | ' IMesquiteememecocemmommc e ceeen ' 10
| | : {Fremont wolfberry---=e-eeeavee !5
' : ! !Sandverbena----=-eemaemeeeannan 5
i | ' 1Globemallow======ceomcmcmeenax !5
| i ' |Other annual forbS----e-ceme==-= ! 5
) ) ] ]
] I ] t ]
Ripley~e--=eom---- {Loamy Bottom, 2 To 7" Pzewe--- {Favorable ! 800 !Arrowweede---memescceccocaoann I 60
! INormal ! 650 }Mesquite--=eeecemmceceeccaaacon ' 15
! {Unfavorable | 500 i0Other annual forbs-------e---- {10
5 E E |Fourwing saltbush--=ceeececeen i 5
) 1
1 i t 1 ]
20%; ' i ) ! !
Laposa---===cew-o- iGranitic Hills, 2 To 7" Pz----|Favorable ! 125 {Creosotebushec-vcemccnccacanan Loy
| iNormal ' 50 {0C0tilloeesomcomccacccnaaaaann |25
! !Unfavorable | 25 |White bursage---e-=ce=cemeeman Lo22
5 5 i !Littleleaf‘ paloverde--se==oo=e s
1)
1 ] t ] i
Rock outcrop. H ! ! H '
! ! | | |
21%; ! ! ! ] |
Ligurta------=---- |Saline Terrace, 2 To 7" Pz----|Favorable ! 20 |Turkshead--=-=eeeeeeccrceenecen ! 80
i {Normal ! 15 jIndianwheate=sceccocccaccaaaan ! 15
| EUnfavorable ! 10 |Creosotebush==-===-ecceeacouon ‘5
] 1 ) 1
1 ] ] t ]
Cristobal----~--v-~ }Saline Terrace, 2 To 7" Pz----|Favorable : 30 |Creosotebush-=cceccocecacuanns 170
H iNormal ! 20 |SagUArO-==-mcweeecesccomenmcan 110
i iUnfavorable | 10 |Turkshead-==wevmccsococcanaonn LT
1 ) 1 ] ]
] i ] t 1
25mem e jDeep Sand, 2 To 7" Pze-====-e- {Favorable i 800 |Big galleta-------v-occceaneacnax i 30
Rositas | {Normal : 500 |Primrose-eee-cececcnccccacaaaa i 23
H iUnfavorable | 200 {White bursage-----===-==eeceax b 10
| ) ! }Other annual forbse--ceecece-- i 10
: | H |Creosotebush-=eeeecccmneneennan {8
| : ' iFiddleneck==womecmmconacmaannan !5
' ' | ! |
26%; ! ! ] ) |
Rositase-w-cecnees {Deep Sand, 2 To 7" Pz------"-- jFavorable ! 800 }Big galletas~ececccocccacacan- ! 30
i iNormal ! 500 |Primrose--eececeececccmcmemnaacenen i 23
| jUnfavorable | 200 !White bursage-----------c-==ox 110
| | ! 10ther annual forbSe-eeemee—ee- ! 10
H ! ! 1Creosotebush-mmmccccccececeanan b8
| H E EFiddleneck -------------------- S
) 1] 1)
. i i ] t t
Ligurta----===---- !Saline Terrace, 2 To 7" Pz----|Favorable ! 20 |Turksheadeeeeeeccceccccccnaacnaa ! 80
} iNormal | 15 }|Indianwheate---=-c-eeeeaaaaao ! 15
| iUnfavorable | 10 ICreosotebushee=ececocccenacans 5
1 1 1] 1 1]
4 ] | 1 t
A R e R {Saline Bottom, 2 to 7" Pz----- {Favorable | 1200 (Saltcedareeeecececcccanceocaaas 1 40
Salorthids I {Normal | 1000 |Arrowweede-=eemeeeeeceneaceneee 1 25
} .Unfavorable | 800 |IodinebuSheeeeecrccmcceacaaacanx {20
| i i iBig saltbusheeccecccccccaanaaan 18
i | ! EMesquite ---------------------- 15
) | ) )
] | t ] i
Y P iDeep Sand, 2 To 7" Pz-=v~veee~ {Favorable | 50 {Creosotebushe---cccccmaaaaaano i 80
Superstition | INormal : 25 !Sandverbena-----eceeceeemaccmeen VT
! iUnfavorable | 10 | i
30%: H | | ) |
Torriorthents----- |Breaks, 2 to 7" Pze==-vccneean }Favorable } 300 {Creosotebush---ceecccmcccacnan i 30
| INormal i 125 |Desert saltbush----eeeemmeaaean i 20
1 iUnfavorable | 75 1Big galleta---~cevcccmoccemeonaa-n 115
| ! : IWhite bursage------=ee--eeeean ! 15
| i i iWhite ratany===-=----=c===m=== I8
1 1 0 M1ittleleaf naloverdfeececeeee e oo ) 5
1 1 t 1
' ! )

See footnote at end of table.

iLittleleaf paloverde
)

t
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

| : Total production | H
Soil name and H Range site name | T ! Characteristic vegetation |Compo-
map symbol H iKind of year | Dry | isition
i i lweight | |
j 1 iLb/acre; 1 Pet
: | i ) 1
30%: ) i ! i j
Torrifluvents----- {Sandy Bottom, 2 to 7" Pz------ {Favorable | 350 |Big galleta-=-~-—=ceceeccccnccaax | 25
| {Normal | 225 |Creosotebush-=--cecceccceccaan- | 20
1 tUnfavorable | 125 |Desert saltbush---c-cececeeoa- i 20
H 1 i iWhite bursage----=-e--ceeeeeen i 15
| | 1 iWhite ratany--e--cceccccaaaaqao | 10
i H | {Annual forbsSe-=e-ececcocceaaaao 110
i ) i ) |
3% } 1 i | ]
Tremant-----ce-eaon iLimy Upland, 2 To 7" Pz-==----- |Favorable i 125 !White bursagee-=---==-eceeeeenox {40
! {Normal ! 75 iCreosotebush-=--=-ccccecceaann 1 35
\ iUnfavorable | 25 |Triangle bursage-----=w-ecee-e- i 15
| : t iMesquite-==-mocmoccccoccoom i 5
! ! | ] |
Rositas--====--a-u- {Deep Sand, 2 To 7" Pz===-==--- |Favorable 1 800 |Big galleta-=-c-eececcccnacaco- i 30
| iNormal i 500 |Primrosee-eeceeescceeccenracn- i 23
H iUnfavorable | 200 {White bursage----=--ee==meeeae- i 10
| | H i0ther annual forbs------------ y 10
1 | 1 {Creosotebushemsecemcmcnccecaano HE)
E | | IFiddlenecke==eemoccccacanccaqan E 5
) 1) '
] ] t [} ]
33eccemcom e {Sandy Loam, Upland, 2 To 7" Pz|Favorable | 250 |White bursage----------c-c-n-= 1 40
Wellton } iNormal | 150 |Creosotebushes-eeeecccceeoacnno i 15
i iUnfavorable | 75 {Big galleta-======ccemececonan- i 15
i 1 | |Range ratany-------scceccccnanan i 10
H H H 1Prickly pear----ee--ceececeaoan i 10
i 1 i 10c0tillomwmeemcmcmccccmnoccanns i 5
i | ) i !
4% ] i | | i
Wellton-----ccc--o 1Sandy Loam Upland, 2 To 7" Pz |Favorable ! 250 |White bursage-----=-veeeeceaa= i 4o
| |Normal | 150 |Creosotebushe---cececececcncooao {15
| iUnfavorable | 75 iBig galletaeeweemecomeoenecano 115
1 ! H JRange ratany------c---coc--ou- i 10
| i ! IPrickly pear-=-e=----=-ceceeeeao- i 10
i ! 1 10c0tillommeemmoccccccnnaccnns i 5
i ! : ! |
Dateland-==e=v=ean 1Sandy Loam Upland, 2 To 7" Pz |Favorable | 200 |Creosotebusheceevmcceccecanon- | 30
i iNormal ! 125 iWhite bursage---ceeeccemerenaas 125
? iUnfavorable | 75 |Range ratany--------=------c--- 15
1 | | IRatany-===ceeeecmmcomccceeaa oo 115
1 ' ! 1Big galleta-----cvccccccnmannn i 5
) [} ) 1 !
] t 1 ] 1
Rositas----==----- iDeep Sand, 2 To 7" Pz-=v=ewe--- \Favorable | 800 |Big galleta-==-===-=e=--weecencs i 30
| iNormal h 500 |Primrose--e-eeeceeeocaaaacconn y 23
H {Unfavorable | 200 |White bursage--------ccvcecece~o 1 10
i 1 | iOther annual forbS--ee--ee-aa- i 10
| ! | iCreosotebushe=ececooocmcecccnan i 8
] ] 1)
| | |

{Fiddlenecke===mmeremmeaacaenn 15
]
i ¢

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

small stones,
depth to rock.

small stones.

small stones,
depth to rock.

small stones.

Rock outcrop.

1 | ] {
Soil name and i Camp areas i Picnic areas i Playgrounds .} Paths and trails
map symbol ' | ) !
! i i ]
! ! 1 ‘
i ) ! !
L ISlight==e==eomeeoman- iSlight=seemmmmeeanann IS1ight=memmeemmeanane iSlight.
Antho ! i ! |
| ! ' i
P !Severe: |Severe: Severe: {Severe:
Carrizo \ floods, t too sandy. too sandy. too sandy.
{ too sandy. |
| ]
Y% E ;
Cherioni--ececcceceao iSevere: |Severe: Severe: Severe:
slope, | slope, slope, slope,
4
|
3
1]
t
i)
i
1]
t
]

1)
[
(]
1
1
]
'
]
1
]
]
|
)
t
1
]
1
]
]
1
]
]
|
Slighte===cceeccocaan 1Slight=mmmmmemoemoenen 1Slight-===eeommomaamn
1]
t
1
]
)
i
1
I
]
]
]
]
1
]
1
]
1]
i
)
1
]
1]
]

5, fmmmmmmmmmmmm———een Slight.
Dateland i i i
1 ] ]
] i ]
T ettt |Severe: iSevere: Severe: iModerate:
Gachado ! small stones, { small stones. small stones, | large stones,
! depth to rock. | depth to rock. !
\ ] )
] ] ]
I e T TR e {Moderate: |Severe: Severe: tModerate:
Gadsden i too clayey. | too clayey. too clayey. | too clayey.
) 1 1
] ] t
o {Moderate: |Moderate Moderate: iModerate:
Gilman | dusty. | dusty dusty. | dusty.
1 1 1]
) I I
o 18light-~emmcccmeeean 1Slighte~mmereaceacanan iModerate: 1Slight.
Glenbar i floods., | | too clayey. E
] 1] 1
t [} i 1
11%; ! | | |
Harqua-=-==-====cc-o-- {Moderate: iModerate: iSevere: {Moderate:
! small stones, ! small stones, { small stones;: | small stones.
! percs slowly. | percs slowly. | 1
1 1] ] 1
I ! ] t
Tremant---===e=e-c--- {Moderate: {Moderate: |Severe: {Moderate:
{ small stones. { small stones. | small stones. i small stones.
] ] ] 1]
t I t ]
12ecmcecememmmm e |Severe: |Severe: |Severe: |Severe:
Holtville ! too clayey. | too clayey. t too clayey. | too clayey.
] 1 1 1
1 [ 1 ]
13, 1decmccececccnncnn |Moderate: iModerate: iModerate: {Moderate:
Indio t dusty. | dusty. | dusty. | dusty.
1 1] 1 1
I ] ) ]
1 T !Severe: iModerate: iModerate: |Moderate:
Indio | floods. | dusty. ! dusty. ! dusty.
1) ] | 1
[} 1 I 1
16%: | i | !
INdigeeccmccecnneenun {Severe: 1Slighte-eeeeecceee--- 18lighteeeeemmmrmrcaae iSlight
| floods. ' i |
! : | |
Lagunitas=======-o-o- |Severe: {Moderate {Moderate {Moderate:
{ floods. | too sandy. | too sandy. | too sandy.
¥ 1) 1] 1]
] i | ]
Ripley-====v-moc-ocmm {Moderate: IModerate: {Moderate iModerate:
| dusty. { dusty. | dusty. | dusty.
) ] 1 1
t t ] |
17ememmmeemee e e e iSevere: |Severe: {Severe: |Severe:
Kofa { too clayey. | too clayey. | too clayey. | too clayey.
1 1 1 1
1 i 1 I
LI J IModerate: |Moderate: |Moderate iModerate:
Lagunita | too sandy. ! too sandy. ! too sandy. | too sandy.
1 1 '
I 1 1

See footnote at end of table.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

T T T 1
I [} I 1
Soil name and | Camp areas i Picnic areas h Playgrounds | Paths and trails
map symbol ' ] ! |
! | | '
T T T T
t I | 1
' ] ! |
I R e et iModerate: {Moderate: {Moderate: |Moderate:
Lagunita | dusty. | dusty. | dusty. i dusty.
1 ] 1 ]
1 i ] ]
20%: ] ] ! !
Laposa-~-------cc--u-- |Severe: iSevere: {Severe: {Severe:
i slope, | slope, | slope, | slope,
{ large stones. | large stones. { large stones. | large stones.
1 1 ) )
1 [l t ]
Rock outcrop. ' | i '
\ | ! i
21%; ! i i i
Ligurta---=-c-cee-o--- |Severe: iSevere: {Severe: {Severe:
{ small stones, | small stones. ! small stones. | small stones.
1] ] 1 ]
t ] ] t
Cristobal---veeeceeao |Severe: |Severe: 1Severe: |Severe:
{ small stones. | small stones. t small stones. { small stones.
1 ] 1 1]
1 ] i i
22, 23%, ! | | !
Pits i : ) |
i | ] |
e ittt {Moderate: iModerate: IModerate: {Moderate:
Ripley ! dusty. i dusty. ! dusty. ! dusty.
1 1 [} 1
I 1 i )
Rttt | Severe: {Severe: |Severe: iSevere:
Rositas | too sandy. | too sandy. { too sandy, | too sandy.
| ] ! slope. |
1 1] 1 1
1 i) ] ]
26%: H H ! !
Rositas------co-ou-uo ~-~{Severe: iSevere: {Severe: |Severe:
| too sandy. | too sandy. | too sandy, | too sandy.
] | | slope. !
| ) ] !
Ligurtas---es-cevv--- iSevere: iSevere: |Severe: iSevere:
{ small stones. } small stones. { small stones. | small stones.
] 1 ) 1
t I 1 i
27", i ' i i
Salorthids ' i ' i
1 ] 1 ]
1 ] t t
4 e e LT T |Severe: |Severe: {Severe: {Severe:
Superstition ! too sandy. | too sandy. | too sandy. | too sandy.
1 1 1] 1)
] ] ] i
29%: | | ] !
Superstition--~e-=---- iModerate: {Moderate: iSevere: iModerate:
| too clayey. | too clayey. { too clayey. { too clayey.
1} 1 1 1
t I 1 ]
Superstition---ee---- |Moderate: {Moderate: {Severe: iModerate:
| too clayey. { too clayey. | too clayey. { too clayey.
) ) . 1 )
I t ] t
Superstition-=--=ee--- 1Slighteeeecmrcmerenane 1Slightececccccnccannn 1Slighteeeeemececanana" iSlight.
)
30%;

Torriorthents.

Torrifluvents.

] 1
t ] t
] ] 1
t t i
i i H
1) ) 1
I ] 1
1] 1 i)
] ] ]
] ] ]
] | 1
31%: i ! ) i
Tremant---eceeeeeeean iModerate: tModerate: |Severe: iModerate:
| small stones. | small stones. | small stones. | small stones.
) 1) 1 1]
I i I [}
Rositas--wv-=e=e-o }Severe: |Severe: |Severe: |Severe:
| too sandy. | too sandy. | too sandy. { too sandy.
] ) ) 1)
] | ! t
32-e~~emmecm e e iModerate: iModerate: {Moderate: |Moderate:
Vint | too sandy. i too sandy. | too sandy. ! too sandy.
1 1 ] 1
] ] t t
33-crrre e iModerate: iModerate: iModerate: {Moderate:
Wellton ! too sandy. | too sandy. ! too sandy. ! too sandy.
1 ] 1
1 ] I

See footnote at end of table.
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TABLE 8.-~RECREATIONAL DEVELOPMENT--Continued
| i i |
Soil name and ! Camp areas 1 Picnic areas H Playgrounds { Paths and trails
map symbol ! | | |
! i i ]
i | | )
1 1] ) ]
) t ] ]
4% ' ! i !
WelltonNee~ooocececonamx |Moderate: {Moderate: iModerate: |Moderate:
| too sandy. | too sandy. ! too sandy. ! too sandy.
] ) 1 1
] 3 1 ]
Dateland---=-======== 1Slightec=mcecceoncaann PR T4} I ——— 1Slighte==mc=ememooaae- 1Slight.
] 1] | 1]
] t | ]
Rositag--veecom-vecn" |Severe: |Severe: iSevere: |Severe:

too sandy,
slope.

too sandy. too sandy.

too sandy.

* See description.

of the map unit for composition and behavior characteristics of the

map unit.
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Absence of an entry indicates that the

TABLE 9.~-WILDLIFE HABITAT POTENTIALS

," "fair," “Ypoor," and "very poor."

soil was not rated]

YUMA-WELLTON AREA, ARIZONA-CALIFORNIA

[See text for definitions of "good
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TABLE 9.--WILDLIFE HABITAT POTENTIALS-~-Continued

SOIL SURVEY

H Potential for habitat elements H Fotentlal as habltat for--
Soil name and ! i T Wild ] ! ; 1 1 T
map symbol ! Grain | Grasses | herba- | Shrubs | Wetland | Shallow Openland | Wetland |Rangeland
tand seed | and ! ceous | | plants |} water jwildlife | wildlife | wildlife
! crops | legumes | plants | : } areas | | |
i 1 i i i i | i ]
] 1 1 ) 1 1 ] ] \
] ] I ] 1 ] I 1 |
21%: ! i ! i ! | ) | |
Ligurta--s--ce-v- IVery poor|Very poor|Very poor|Poor {Very pooriVery poor| -——— {Very poor |Very poor.
1 ] 1] 1 [ 1 ) ) '
I 1 ] t ! ] t 1 t
Cristobale-====-- iVery pooriVery poor|Poor {Poor |Very pooriVery poor| -—— |Very poor |Very poor.
1 ] 1] ] 1 \ 1 ) )
I ] 3 ] i I ] t ]
22%, i ) ] i i | | ] i
Pits, borrow. ! | i | i i i ] :
] ] 1 ) ) ] 1 1 )
I i 1 t ] ] 1 ] t
23%, 1 | | ] ' | | | :
Pits, gravel. ! | i ! | : i i |
] ] ] ! | i i : i
2ecmccc = |Good |Good 1Good |Good i Poor | Poor }Good | Poor i ---
Ripley ' : 1 ! ' ) ! ! ]
) ] ! ! i ! | ] |
2B emem e 'Very pooriVery poori{Very pooriVery pooriVery pooriVery pooriVery pooriVery poor iVery poor.
Rositas ' ] ] 1 i | ' ] |
] 1] 1 ] ] ] ) ) ]
] ] I ] ] ] I I ]
26%: | | | | | : i | i
Rositase-====--=~= iVery poor)Very pooriVery pooriVery poor|Very pooriVery poor; -—- iVery poor {Very poor.
1 ) 1) ] 1 ] \ 1] ]
I 1 ] [} ] t I ] ]
Ligurta-==-es====> {Very poor|Very pooriVery poor | Poor IVery pooriVery poor| -—— iVery poor |Very poor.
1 ] 1 1 1 1 ] 1) 1
] i 1 1 ] I [} t t
27*. | | | ] ) | ) ] '
Salorthids ! 1 | | ) i i | |
: : : : : : : : |
28eccmmmeecorem——= i Poor {Poor i Poor !Very pooriVery pooriVery poor;Poor {Very poor | ---
Superstition i i | i | ] i | |
| ] | | ! ) ) j |
29%: ! | | ] ] | ! ' |
Superstition--<-- { Poor {Poor | Poor iVery poor|Very poor|Very poor|Poor {Very poor | ---
1 ] 1] ] 1 1] 1] 1 )
1 t t 1 1 t t ) |
Superstition----- | Poor | Poor | Poor |Very poor|Very poor}Very pooriPoor tVery poor | -——
1] 1 1] 1] ] 1 ] ] 1
] [ ] 3 ¢ [} [} I I
Superstition=----- | Poor { Poor {Poor !Very poor)Very poor{Very poorPoor \Very poor | -
1 ] ] 1 ] ] 1] 1 1
I ] t ] t t ] I I
30%: | ] i | ] ! | i |
Torriorthents. | | i ] i | | | !
| ! | 1 ] ! i | i
Torrifluvents. ] ! | ! | i ! ! i
1 ] 1 1 1) ) | 1 )
! ] i I t ] ] ] 1
31%: ' { | ! | ' ! ! !
Tremante===w-=-=~ |Very poori{Very poor|Poor {Poor | Poor |Very poori{Very poor|Poor | Poor
] 1 ] ] ] 1 1 1] ]
i I t t ] 1 1 ] ]
Rositas=--=---=--=~ !Very poori{Very pooriVery pooriVery pooriVery pooriVery pooriVery pooriVery poor iVery poor.
! i i , ] ! i ] |
32ecemmemmemeemma !Good 1Good 1Good |Good |Poor {Very poor|Good i Poor ] -
Vint | | | ] ! i ! 1 '
] 1 ] ] 1 1 1 ) 1
] ] t i ] ] 1 I |
33emmmmmm e 'Good !Good {Good {Good |Poor iVery poor|Good | Poor | -
Wellton ' | | i | ' | i )
1 1 \ 1 1 1) 1] ] 1
] I t ] 1 ] ] 1 I
4% ! | | | ' | ) ' i
Welltonee==mwmcee {Very pooriVery pooriVery pooriPoor i Poor \Very poor| .- {Poor | Poor.
] ] 1 [} 1] ) ] 1 )
] ] t ] ] i ] ] ]
Dateland-«-=-<-== |Very pooriVery pooriVery poor|Poor | Poor iVery poor| -——- | Poor \Poor.
1 ] ) 1) 1] 1] 1] 1 ]
1 ] i t ] ] ] [ 1
Rositas=-=--c=-=== {Very poor|Very pooriVery pooriVery poor|Very pooriVery poor | -——- iVery poor }Very poor.
1 1] ] 1) ) ) ' 1]
[] ] ] i

# See description of

the map unit for composition and behavior characteristics

of the map unit.



YUMA-WELLTON AREA, ARIZONA-CALIFORNIA

[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," and "severe."

TABLE 10.--BUILDING SITE DEVELOPMENT

See text for definitions of
Absence of an entry indicates that the soil was not rated]

! cutbanks cave. !

i low strength.
)
1

T T 1] 15 T
i [ t ] t
Soil name and | Shallow | Dwellings i Dwellings H Small 1 Local roads
map symbol . excavations i without i with H commercial ! and streets
i i basements . ! basements ! buildings !
T ¥ T T T
| | | | |
1, 2-meeccmemonn 1Slighte=mooocmmm {Slightem-moceean 1Slightmmmmmmceen 1Slightememmmmce- Slight.
Antho ! | ! ) |
| i ! ! :
R et T | Severe: |Severe |Severe: iSevere {Moderate:
Carrizo | cutbanks cave. | floods. ! floods. | floods. { floods.
1 ) ) 1 )
| a | | |
Cherioni--=e--- iSevere: |Severe: |Severe: |Severe: |Severe:
! slope, ! slope, | slope, ! slope, { slope,
i depth to rock, | depth to rock, | depth to rock, | depth to rock, { depth to rock,
| cemented pan. ! cemented pan. ! cemented pan. | cemented pan. | cemented pan.
1 1 ] ] 1]
1 ] ] ] ]
Rock outecrop. | i ! ! :
i) | 1 1 1
i ] t ] 1
5, Bommomccceaan !Slighte-=-mveenon {Slightesecmeman- iSlight-m=memomn- 1Slight=-m===emm- Slight.
Dateland ! ! i | )
) 1 | ] )
1 1 ] ] ]
R {Severe: iSevere: {Severe: |Severe: {Severe:
Gachado | depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock.
i) 1 1 | 1
i 1 i | ]
R iModerate: {Severe |Severe: iSevere: {Severe:
Gadsden | too clayey. ! low strength, ! shrink-swell, | shrink-swell, ! shrink-swell,
| | shrink-swell. | low strength. i low strength. i low strength.
1) 1] 1 ] 1
t ] ] ! I
S i et 1Slighteeweeeeaao iModerate: {Moderate: iModerate: {Moderate:
Gilman | ! low strength. ! low strength. i low strength. | low strength.
1] ) ) 1 1
t 1 | ] ]
10ecccmcmeeceaee 18lighteeececceas IModerate: iModerate: {Moderate: {Severe:
Glenbar ! | shrink-swell, { shrink-swell, { shrink-swell, { low strength.
t | low strength,. { low strength. ! low strength. H
1 1 1 ) 13
] ] ] I I
11%: ! i i | i
Harqua--------- HE -4 o} A ———— {Moderate: iModerate: IModerate: {Moderate:
} ! shrink-swell, | shrink-swell, { shrink-swell, | shrink-swell,
| } low strength, i low strength. ! low strength. ! low strength.
) 1 1 1 1
t ] t ] ]
Tremante------- 1Slightececeaceaan |Moderate: iModerate: iModerate: iModerate:
| i shrink-swell, { shrink-swell, | shrink-swell, ! shrink-swell,
! | low strength, | low strength. { low strength. i low strength.
\ + ] ) )
] | 1 t t
12ccccrcreceanea iModerate: |Severe: {Severe: iSevere: |Severe:
Holtville | too clayey. | shrink-swell, ! shrink-swell. ! shrink-swell, | shrink-swell,
H i low strength. H | low strength. | low strength.
' 1 1 ] 1)
I t ] t t
13, Meeemeeeans iSlight=eeeceeeas 1Slighteveeeenee- 1Slighteeecmenenas iSlight---==veeu- {Moderate:
Indio i | | : ! low strength.
1 1 1 1] ]
] ] ] t ]
15ecccccceeaaaaa |Moderate: 1Slighteeemeanees }Slight-eeceeane- 1Slighteeeeeeeeas {Moderate:
Indio { floods. H H ' ! low strength,
i | i | ! floods.
1) 1 1 1 |
I } ] ] ]
16%:; ] | ! ! |
Indio====eeeea- IModerate: |Severe: |Severe: |Severe: {Moderate:
\ floods. i floods. } floods. i floods. H low strength,
! ] ! ! ! floods.
| | | ) '
Lagunita--=----- |Severe: |Severe |Severe: |Severe: |Moderate:
! cutbanks cave. | floods | floods. i floods. | floods.
1 1 1 ) 1)
) ] ] I
Ripley-=eeeeenen" |Severe: }Slighteeeeeaceanas 1Slighteeceaeaaans {Slight=meeeeeeenax {Moderate:
1) 1]
1
)
[

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

T ¥ T i) ¥
I 1 I t ]
Soil name and | Shallow ! Dwellings H Dweliings ' Small i Local roads
map symbol H excavations | without t with i commercial | and streets
H ! basements i basements \ buildings |
i i i i 1
] ] ! ! i
1T rmemmmmm e e |Severe: 1slight-=-===ac--=- 1Slight-v==eeen-u- 1Slight-=eeeeemvenoo |Severe:
Kofa ! cutbanks cave. | | ) | shrink-swell,
! i E E E low strength.
1
] t t 1 1
18, 19--ccmecmevnan |Severe: 1Slight----eeecve- 1Slight~==cemecwn- 1Slighte=eeemavweanon 1Slight.
Lagunita | cutbanks cave. | | | i
1 1 ] 1 ]
t 1 t I 1
20%: | ! i | )
Laposa~==--~==c-=~ {Severe: |Severe: iSevere: iSevere: |Severe:
! depth to rock, | slope. { depth to rock, | slope. i slope.
! slope. H ! slope. H !
1 1 1 1) 1
1 I ] L] I
Rock outcrop. ! i 1 | !
1] ] ) ] 1)
t ] I t t
21%; | i i : i
Ligurta=-===----- 1Slight-=evccceeu- {Moderate: {Moderate: tModerate: tModerate:
H { shrink-swell. ! shrink-swell. | shrink-swell. | shrink-swell.
1] 1 ! 1 \
t ] I I i
Cristobalee===v-- 1Slight~====v"o--- tModerate: iModerate: iModerate: iModerate:
! ! shrink-swell. { shrink-swell. | shrink-swell. ! shrink-swell.
] 1 1 1 1
i 1 ] ] I
22, 23*%. | | ] | ]
Pits ) ] ] i i
) ! ! ! !
o {Severe: 1Slight-==vemceen" 1Slight----=o"---~ 1Slighteeeec-emaeens {Moderate:
Ripley | cutbanks cave. | | | ! low strength.
1 1] ] 1 )
1 (] it [ t
25cccemmmmm o= |Severe: iModerate: {Moderate: |Severe {Moderate:
Rositas ! cutbanks cave. | slope. | slope. | slope. | slope.
] 1] 1 ] ]
t ) I I ]
26%: | i i ] :
Rositas—vemme=au" !Severe: |Moderate: {Moderate: |Severe 'Moderate:
! cutbanks cave. | slope. | slope. | slope. i slope.
1 1 1) i 1
i ] 3 ] I
Ligurta---~------ 1Slight-eevweceevax |Moderate: iModerate: {Moderate: |Moderate:
! ! shrink-swell. ! shrink-swell. ! shrink-swell. | shrink-swell.
] ] 1 ] 1
] t 1 i )
27*. | i ] | i
Salorthids | 1 ] | i
) ] ) ] |
28mmmmmmmmmmm e ISevere: {Slightememomcmeen {Slight-m-emocoman 1Slight=—====cecmov islight.
Superstition | cutbanks cave. | i 1 i
1] ] 1 1 '
t ' I t 1
29%; ] i ! ! :
Superstition----- |Severe: 1Slight--=-eesveem~" 1Slight-==cvoeceex iSlighteseeeeeamecan 1Slight
! cutbanks cave. | i | i
1 1] 1} ) )
I ] I t t
Superstition----- |Severe: 1Slight-=eceweneen 1Slight-===-seeeeo tSlight====v=eoo--- 1Slight.
! cutbanks cave. | i |
\ ] 1 ] 1
I t 1 ] I
Superstition----- |Severe: 1Slight---eccecenann- 1Slight--===-=cce< iSlightee=eemeceeen 1Slight.
! cutbanks cave. | | ) !
' ' ! ] |
30%: ! ! ] ' |
Torriorthents. ! : E E E
1 ]
i I 1 ] ]
Torrifluvents. ! | | ] '
| ! | ' |
31%: | | i | 1
Tremante-====v=-=- 1slight-=v===e-cv- iModerate: iModerate: {Moderate: iModerate:
H | shrink-swell, | shrink-swell, { shrink-swell, | shrink-swell,
H \ low strength. ! low strength. i low strength. \ low strength.
] 1 1 ) ]
' 1 ] t ]
Rositas~=wecwwa=n |Severe: 1slighte==ecemmm== iSlight-=ve-ocween {Moderate: 1Slight.
! cutbanks cave., | ! | slope. !
] 1] 1 \ 1
] t : { | 1
- ettt iSevere: 18lighte==v--eeeew- 1Slight--=-veeece- 18lighteeeeeeceaenan |Moderate:
Vint cutbanks cave. | | low strength.
1
1

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

85

T T T T ¥
I ] ] ] ]
Soil name and | Shallow | Dwellings } Dwellings H Small i Local roads
map symbol | excavations H without 1 with H commercial H and streets
| } basements ) basements | buildings }
T T T 13 ¥
S E ! E E
R . 1Slighteeeccmcmnnan i{Slightemememcaaax ISlight-====ax 1Slightemmmcmmennn- Slight.
Wellton ! i i | |
1] 1 ) 1 1
I ] 1 1 I
34%; | | ) | i
Wellton-ee=om=mnus 1S1ightememocccnus {Slightemmmemmeeen 1Slight==meeen 1Slightemmemmommees 'Slight.
] 1] 1 ] 1
] t ] t 1
Dateland---~----- 1Slight~emecmecooo 1Slighteeemccccnas 1Slight=~ceeex 1Slight-meeeceacans iSlight.
1 1 ) 1 1
t 1 t ] ]
Rositas--------u- |Severe: {Moderate: |Moderate: |Severe |Moderate:
| cutbanks cave. slope. slope. slope | slope.

[}
|
1
I

* See description of the map unit for composition

and behavior characteristics of the map unit.



86 SOIL SURVEY

TABLE 11.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was

not rated]

See footnote at

end of table.

1] ¥ 1 ¥ T
1 1 I t I
Soil name and | Septic tank | Sewage lagoon | Trench H Area 1 Daily cover
map symbol ! absorption | areas | sanitary 1 sanitary i for landfill
| fields | | landfill | landfill 1
T N T 1] T T
e s | | s
1, 2ememmeereeeen~ 1Slight-=-=e-----~ {Severe: 1Slight-==e=aav-- 1Slighteeeeeeeen- 1Good.
Antho | | seepage. | | |
1 1 1 1] ]
t | L] i t
e iModerate: |Severe: iSevere: {Moderate: {Poor:
Carrizo | floods. | floods. { too sandy. | floods. ! too sandy,
\ | | ! ! small stones.
] : ) i |
y# j ! ] ] i
Cherioni--------- {Severe {Severe: {Severe: {Severe: | Poor:
{ depth to rock, | slope, | slope, ! slope, t slope,
{ slope, | depth to rock, | depth to roeck, | depth to rock. i area reclaim,
{ cemented pan. | cemented pan. | cemented pan. ! { small stones.
1 1 ) 1 )
] I ] ] I
Rock outcrop. | | | i |
) ] 1 1 )
t t I ] ]
5, feeemememeeeeen 1Slighte===seea"- |Severe: 1Slighte=eeeceae- 1Slight-ve=eeaau- {Good.
Dateland | i seepage. ! | |
] ) 1 ] 1
1 1 ] ] I
Joroooeemmemcm e e 1Severe: |Severe: {Severe: iSevere: | Poor:
Gachado | depth to rock, | depth to rock. | depth to rock | depth to rock | small stones,
| percs slowly. ' | | | area reclaim.
1 1] [} ) 1
1 t ] t ]
R !Severe: 1Slight-=--=-~---- |Severe: 1Slighte-=eeeeea- |Poor:
Gadsden | percs slowly. 1 i too clayey. i i too clayey.
] 1 1] 1 1]
] ] t ' I
[ P L LT T {Moderate: IModerate: 1Slight-==vceo--- 1Slighte-weceaeane 1Good.,
Gilman | percs slowly. | seepage. 1 ) i
] 1] 1 i 1
t 1 ] t ]
10smmoccmcecaeam e !Severe: 1Slight=~eem=eeee iModerate 1Slighteeeeeemaa- \Fair:
Glenbar ! percs slowly. ! { too clayey. ! | too clayey.
] 1 ] ) |
t 1 t ] I
11%: ) | | | ]
Harqua=-==-=-==----- iSevere: |Moderate: iModerate: 1Slighteeceeeeaaa" \Fair:
! percs slowly. ! slope. | too clayey. | | too clayey,
' | ! ! } small stones.
1 ] 1 1 1
] 1 I 1
Tremante-eeee===" Moderate: {Moderate: tSlight--==---s--~ 1Slight--=~=----- {Fair:
{ percs slowly. | slope, ' ! } small stones.
! | seepage. ! i i
: | | | :
12ecmcmmrameeaaame |Severe: |Severe: 1Slight---v-ceenev- 1Slight--vv-"---- |Fair:
Holtville ! percs slowly. \ seepage. | | | too clayey.
1 ] ) ] 1
t t ] i ]
13ecccomnecnmanan" 1Slight===vveeoc-- iModerate: 1Slight=-==seeee-w- 1Slighte==ecessen- {Good.
Indio ] | seepage. i i E
] ] 1 1
] ] 1 ] 1
Yocosoemmammenoee {Moderate: {Moderate: islight-----=----- 1Slighte-evemowa- iGood.
Indio { percs slowly. | seepage. 1 | i
| 1 ) 1} 1
I ] ] t |
15m e e am 1Slighte=veeem="v iModerate: |Severe: 1Slighte=eeveeeex 1Good.
Indio i | seepage. { excess salt. H H
1 1] 1 1 1
1 t I ] |
16%: ' ] | ] ]
Indig==ew==cmeen-=- |Severe: |Severe: |Severe: iModerate {Good.
i floods. \ floods. ! excess salt. i floods. i
) ) ] 1 1
i I ] 1 1
Lagunita---=------ 1Severe: |Severe: iSevere: iModerate: {Fair:
| floods. \ floods, ! too sandy. | floods. ! too sandy.
H | seepage. i ! |
) ! ! ! !
Ripley-~==-==v---~ 1Slight-=eve=a-" |Severe: iSevere: 1Slighteeceeeeean \Fair:
! | seepage. i too sandy. i
1 [}
1 [}

! thin layer.
1
I
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TABLE 11.--SANITARY FACILITIES--Continued
| H i i i
Soil name and ! Septic tank !  Sewage lagoon | Trench i Area | Daily cover
map symbol H absorption | areas H sanitary i sanitary i for landfill
: fields | : landfill : landfill :
) T 1 ¥ T
| | | | |
LR 1Slight-ccemceann |Severe: {Severe: 18light--ceeemeea- {Poor:
Kofa } ! seepage. | too sandy. 1 | too sandy.
| ) 1 1 '
} 1 ] ] I
18, 19ecccceccncanas 1Slight--eceececana- {Severe: {Severe: 1Slighteeeeseeeean \Fair:
Lagunita | | seepage. ! too sandy. H | too sandy.
1 1 1) 1] 1
t ] ] | i
20%: i ! : i i
Laposa----c-e--onu-- |Severe: |Severe: |Severe: 1Severe: | Poor:
! slope, | slope, ! slope, i slope. | slope,
i depth to rock. | depth to rock. | depth to rock. | | area reclaim,
| | ! | ! small stones.
1 1 1) 1] '
] ] i t 1
Rock outcrop. ! i i i :
! ] ] | |
21%; i i ! | i
Ligurtame-ececeeenas {Severe: {Moderate: iSevere: 1Slight=veecemeaanas | Poor:
| percs slowly. | slope. | excess salt. H { excess salt,
) | 1 | |
t 1 ] ] t
Cristobal----eecee-s iSevere: {Moderate: {Severe: 1Slight-=eeevenean |Poor:
| percs slowly. ! slope. | excess salt. i | small stones,
i | ! ! | excess salt.
i i i ! |
22, 23%, | H i | |
Pits i | ) i |
} i ! | )
D e DT 1Slight-=eeeceva- |Severe {Severe: 1Slighte=w-eneeean \Fair:
Ripley ! ! seepage. ! too sandy. ' { thin layer.
1 ] 1] 1 1
1 t t 1 ]
e |Moderate: |Severe |Severe: {Moderate: {Poor:
Rositas ! slope. { seepage, | too sandy. ! slope. { too sandy.
1 ] 1 1 ]
i | slope. i i |
1 ] 1 ] 1
1 ] 1 ] I
26%: i ) ! ' ]
Rositas-~=evce~ceaan iModerate: |Severe iSevere: iModerate: | Poor:
| slope. | seepage, ! too sandy. ! slope. | too sandy.
| | slope. i ] }
1 | i | |
Ligurta---eeeeeee-- {Severe: iModerate: {Severe: 1Slight==veeecenas { Poor:
| percs slowly. { slope. ! excess salt. i | excess salt.
) 1] ) ] 1
] I t 1 ]
27*. ] | | | |
Salorthids | | i | i
1 ] 1 ) 1
] ] ] t []
28 e e HENS -4 0§ A ——— |Severe |Severe: 1Slightes=eeecaaan i Poor
Superstition | | seepage. | too sandy. i | too sandy.
1 1 ] ) M)
I ] i I ]
29%; | ! i | |
Superstitione-e-ea-s 1Slightevvceeeaann iSevere |Severe: 1Slighteseecencenn { Poor
' | seepage. ! too sandy. i | too sandy.
1 1 ] ] ]
i ] I ] 1
Superstition------ ~i18lightecececcaas |Severe: |Severe: 1Slight-veececncnans { Poor
{ | seepage. ! too sandy. 1 ! too sandy.
] 1 ] 1 1
) ] t ] 1
Superstition-e~eve- 1Slight-meceeeeas |Severe: {Severe: {Slight---~seeeceesa}Poor
! ! seepage. | too sandy. H | too sandy.
] ) [} 1 )
] ] 1 ] 3
30%: | | | ! i
Torriorthents. i ) } | |
] 1 ] ] ]
t ] ] t 1
Torrifluvents. H i i | i
| ! i ! |
31%: | ' | ] i
Tremantes-eeceeeeees {Moderate: {Moderate: 1Slighteveeeecnnaean tSlight-ecevcecccncas {Fair:
| percs slowly. { slope, i ! { small stones,
{ | seepage. t H f
i i i i |
Rositase«eecccaaaas {Moderate: {Severe: iSevere: iModerate: | Poor:
i slope. | seepage, ! too sandy. | slope. | too sandy.
| ! slope. i ] :
] ] ] 1 ]
] ] ] [ ]

See footnote at

end of table.
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SOIL SURVEY

TABLE 11.--SANITARY FACILITIES--Continued
H T i i i
Soil name and H Septic tank ! Sewage lagoon | Trench \ Area ! Daily cover
map symbol | absorption | areas i sanitary | sanitary i for landfill
i fields ) i landfill } landfill i
i 1 i i i
] ! | | |
32evwmmmrmm e 1Slighte==-eccwmn |Severe: iModerate: 1Slight-==vveee- {Fair:
Vint | | seepage. i too sandy. i ! too sandy.
] ] ' | ]
] t I I |
33ecvcmmmmme e e 18light-=eecvmouu- |Severe: 1Slight-=~-c~-=~-~ 1Slight-=cec---- {Fair:
Wellton i | seepage. i | i small stones.
1 1] [} [} 1
1 ¢ I t 1
4% i | i i |
Welltoneeem==oomve-x 1Slight-==-->=~-~ | Severe: }Slight---veeewm 1Slight--c-cven-n {Fair:
] | seepage. : H | small stones.
1 1 1 1 1
i ] ] 1 ]
Datelande-=======-- 1Slight-~-ve-cnun- |Severe 1Slight~==ae=v=-- 1Slight-=-=ev---- 1Good.
! ! seepage. | ] ]
) | ! i i
Rositas-=~===v---v=-- |Moderate: |Severe iSevere: iModerate: | Poor:
{ slope. ! seepage, | too sandy. i slope. \ too sandy.
i ! slope. | i !
) ! 1 ] )
] ] ] ] ]

# See description of the map unit

for composition and

behavior characteristics of the map unit.
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TABLE 12.--CONSTRUCTION MATERIALS

89

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

Rock outcrop.

5, be-c-emmmmmeemmns

area reclaim.

excess fines.

Poor:

excess fines.

Unsuited:

area reclaim,
small stones.

Good.

i i 1 1
Soil name and ! Roadfill i Sand ! Gravel ! Topsoil
map symbol H ! ! !
] i ; i
i ' i 1
! ! ! ]
1, 2occcrmmccecccees 1Go0deweccceccaaaao iUnsuited: iUnsuited: 1Good.
Antho ! { excess fines. | excess fines. i
1 ] 3 1
] ] ] ]
------------------- 1GO0demmmencncacan. 1Go0demenceccncanas 1GO0decoocccncccane | Poor:
Carrizo 1 i ! too sandy,
| ! | small stones.
] 1 ]
4. ! i
Cherioni-cececcaaaeo Poor iUnsuited: Unsuited: 1Poor:
slope, ! thin layer, thin layer, | slope,
] 1
{ {
] ]
1 ]
] I
]
1
]
'

6ateland

Glenbar
11%;

Harqua---eeeccceceoo

Tremante--ccececaeaa

t
]
]
]
]
1
t
1
i
]
[}
{
! thin layer,
1
)
]
1
]
t
]
]
]
[}
]
1
1
]

i thin layer,

! area reclaim.
]

I

{Poor:

! shrink-swell,
! low strength.
]

1

[}

{Fair:
low strength.

{Poor:
low strength.

1Fair:

! low strength,
! shrink-swell.
1

i

1

{Fair:

{ shrink-swell,
! low strength.
]

]

{Poor:

| shrink-swell,
i low strength.
]
]

\Fair:
i low strength.

{Fair:

{Fair:

See footnote at end of table.

excess fines.
Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:

excess fines.

Unsuited:
excess fines.

1

]

(]

]

]

]

]

1

]

[}

1

]

]

]

1

1

]

]

]

]

1

]

1

]

1

]

]

1

!

tUnsuited:

| excess fines.
1

]

'

iUnsuited:

| excess fines.
]

i

]

4

tUnsuited:

! excess fines.
]

1

iUnsuited:

]
]
1
]
]
t
1
1
1
[
1)

n
excess fines.

suited:
xcess fines.

oS

i
1
]
1]
[}
]
t
]
¢
]
]
]
i
]
i
]
b
1]
i
1
i

excess fines.
1

[

Unsuited:
excess fines.,

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:

]
I
]
I
1
]
1
]
i)
1
]
]
]
]
1
]
1)
]
]
t
[]
]
]
! excess fines,

Unsuited:
excess fines.

Unsuited:
excess' fines.,

Unsuited:
excess fines.

Unsuited:

n
excess fines.
Unsuited:

excess fines.

Unsuited:

n
excess fines.
Unsuited:

n
excess fines.,

Unsuited:
excess fines.

Unsuited:

]
1
]
[}
t
]
i
]
t
]
]
]
t
]
[]
)
I
]
]
1
]
1
]
)
t
]
I
1
]
1
]
]
i
)
]
1
]
+
]
]
I
1
]
]
1
]
]
1
]
1
]
]
]
)
i
]
]
1
]
1
]
)
t
! excess fines.
)

]

1

[

1

1

]

]

)

1

]

t

| Poor:

! small stones,
| area reclaim,
]
[}
]
'
1)
]
]
I
]
'

Poor:
too clayey.

[l

(=]

o]

0

=

[
-

]
«<

.

xcess salt,
mall stones.

w oo

Poor:
small stones.

or:
00 clayey.

<+ O

<O
o]
o
1]
o
=
o
<
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TABLE 12.--CONSTRUCTION MATERIALS--Continued
i
Soil name and 1 Roadfill Sand Gravel Topsoil
map symbol E
!
|
18, 19-==-=ccveceemomm" 1Good---encrrconccmaeon Fair: Unsuited: Poor:
Lagunita | excess fines. excess fines. too sandy.
[}
I
20%: !
Laposa-~-vecemmmerron {Poor: Unsuited: Unsuited: Poor:
slope, excess fines. slope,

Rock outecrop.

21%;

Ligurta--s-ccm-ve-

Cristobal--eomww=--

Rositas

26%:

Rositage-s~-cce=="-

Ligurta--e--eecee=

27%.
Salorthids

Superstition-

29%:

Superstition------

Superstitione-----

Superstitione-----

30%:
Torriorthents,

Torrifluvents.

31%:

Tremantes-ce-ve-=-

Rositag-eccccense=m

area reclaim,
thin layer.

1
i
'
!
1
[}
)
]
1
]
1
i
|
¢
1

{Fair:
! shrink-swell,
1
|
t
1

iFair:
shrink-swell.

\Fair:
i low strength.

{Fair:
shrink-swell,

Fair:
shrink-swell,
low strength.

See footnote at end of table.

Unsuited:
excess fines.

Poor:
excess fines.

or:
xcess fines.

® O

Unsuited:
excess fines.

| Poor:
excess fines.

|Poor:
! excess fines.
]

]

|Poor:

excess fines,

Poor:
excess fines.

Unsuited:
excess fines.

Poor:
excess fines.

Unsuited:

T

]

i)

t

1

]

1

]

!

)

t

]

t

1

[

]

]

1

1

'

! excess fines.
)

1

)

]

1

i

)

t

)

I

]

]

)

t

! excess fines.
1
1
]
i
]
]

Poor:
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.

(]
]
]
t
]
]
1
]
]
'
1
1
]
]
]
t
|
I
1
]
]
]
]
t
]
I
1
]
iUnsuited:

! excess fines.
]

t

iUnsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,
Unsuited:

excess fines.

excess fines.

Unsuited:
excess fines.

Unsuited:

1
I
1
I
1
]
[]
]
1
I
]
'
1
]
1
]
]
t
]
t
]
]
1
]
]
]
]
t
1]
t
|
iUnsuited:
1
I
]
t
]
t
)
]
1
1
]
t
]
]
)
t
]
]
)
]
1
1
1
]
]
| excess fines.
)
]

small stones.

Poor:
excess salt,
s

mall stones.

Poor:
excess salt,
small stones,

T
1
]
t
1
]
1
[l
L
]
1
]
1]
]
3
]
)
]
]
t
]
1
]
]
]
]
)
I
1
]
1
]
]
t
]
I
1
]
1
]
’
]
]
]
]
I
1
i
]
]
! area reclaim,
1

I

]

i

)

t

)

]

1

1

Good.
i
i
| Poor:

too sandy.

Poor:

(o]
too sandy.

Poor:
excess salt,
small stones.

Poor:
too sandy.

Poor:

0

too sandy.
Poor:

too sandy.

Poor:
too sandy.

Poor:
small stones.

Poor:

1
1
1
i
]
t
1
[}
1
)
1
]
)
]
]
t
)
t
1
t
1
)
1
]
1
]
|
1
I
[]
]
]
]
]
]
1
}
]
3
1
1
1
I
1
I
1)
I
]
t
]
I
1
I
1
)
]
t
¢
]
1
]
1
i
1
i
]
i
1
1
]
]
)
I
| too sandy.
1

1



YUMA-WELLTON AREA, ARIZONA-CALIFORNIA

TABLE 12.--CONSTRUCTION MATERIALS--Continued

¥ T 1 T
t l 1 ]
Soil name and i Roadfill H Sand ! Gravel | Topsoil
map symbol ' ' } !
! : \ |
i i i i
] 1 ! ]
32-cccccc e 1Good==mcmmcmcccacanas \Poor: tUnsuited: {Poor:
Vint H | excess fines. | excess fines. | too sandy.
1 1 ] )
] ] t I
33cccccerrre - 1Go0d=-mereerrrenccaaaa {Poor: fUnsuited: }Poor:
Wellton i | excess fines. ! excess fines. | small stones.
1 1 1 [}
) ] [} 1
3u%; i | | |
Wellton--vececccecaanaa 1Goodemmmcmmcccccee s {Poor: {Unsuited: {Poor:
H | excess fines. | excess fines, | small stones.
] ] ] ]
I 1 t ]
Dateland-----wccecew- 1Good-=-smmcccmmcceeae | Poor: iUnsuited: 1Good.
! ! excess fines. ! excess fines. H
Rositag---ccceccmaen- 1Go0d=memmccccccaeeaas |Poor: iUnsuited: {Poor:
| excess fines. | excess fines. | too sandy.
1 ]
{ ]

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates
that. the soil was not evaluated]

See footnote at

end of table.

Soil name and |Embankments, dikes, and levees| Drainage | Irrigation
map symbol ' ] ' v
i : \
] | i
1, 2e==mecmmcemne~ |Favorablee---=ccccecmmrvoncnan IFavorablee-=-eececrcococconcn~n |Favorable.
Antho i ! ]
' ! i
Jememmmm e e |Seepage~-=--=---s=c-emem-roco—" |Slope==~v==-secc-ercoceemommnn {Droughty,
Carrizo 1 | | slope,
E E | rooting depth.
z | |
Cherioni--«----=~ !Thin layer------cceccemocc-a-- iDepth to rock, iDroughty,
H | slope, | rooting depth,
! ! cemented pan. i slope.
[} ] ]
| t ]
Rock outecrop. | i !
] 1 ]
t 1 ]
5, Bmwmmmeemceean~" jPiping, |Favorable--eeeeemecccccecnccens 1Soil blowing.
Dateland | seepage. i ]
] ] )
i ] 1
T s }Thin layers--ecsceevso-oeocom-nn {Slope, iRooting depth,
Gachado i | depth to rock. { slope,
i | ! small stones.
1 1 1
) t )
----------------- iHard to pacK--==-===~=-=-=------~-|Percs slowly---ee=vesm-=------|Slow intake,
Gadsden | 1 ! percs slowly.
] 1 1
] ] 1
Jecemmemecrommenmn !Pipinge~------=cvemmmmemonconn 'Favorable----ceccccecocvenammn {Favorable.
Gilman ! ! |
! ) !
10cemmcemmcecccea |Favorable--e=-=scccemccceaacaao |Favorable-e--ecececceccennnnen {Favorable.
Glenbar i i ]
i ! |
11%: ! i |
Harqua-==--~====~ l1Excess salf----ceveoveemceonon~ |Excess Salt-=escceocceoaccene- {Excess salt.
] 1 L]
i ] ]
Tremant---==--=-- JPipingew==v--eocesmmcsomaonn iFavorable --------------------- {Favorable.
]
] ]
12-ceccemmmmmcce=~" {Low strength, |Percs slowly~=--e-cecoeccoocn" |Percs slowly.
Holtville | piping, 1 i
! shrink-swell. I 1
] ] 1
] ] [}
13-ccemmvemcceccnn= {Piping, IFavorable-e--seocccocmn |Favorable.
Indio ! low strength. \ |
1 1 ]
] I ]
14, 15-=--cemecwe- |Excess salt, lExcess saltese--cemcwes iExcess salt,
Indio i piping. i ! soil blowing.
] ] ]
i ] ]
16%: ] i |
Indioesmmmemcenmn |Piping, iFavorable-e==-=sscccem=u |Favorable.
! low strength. i '
| ! ‘
Lagunita-ee--s==~ | Seepage, IFavorable--=ssceseceven |Droughty,
! piping. i ! fast intake,
| 5 ! soil blowing.
1 1
I t ]
Ripley----=-----~-~ {Thin layer, {Favorable---<c-cescevan |Favorable.
| seepage. i !
L] 4 1
) t I
L/ PR |Seepage, {Percs slowly--=-====--- {Slow intake,
Kofa ! piping. s | percs slowly.
1 1
I t ]
18=ceccercnenancnas | Seepage, |Favorable---=-ccoceeme= i Droughty,
Lagunita piping. i fast intake,
)
t
]
]

]
| soil blowing.
]
]



YUMA-WELLTON AREA, ARIZONA-CALIFORNIA

TABLE 13.--WATER MANAGEMENT--Continued

T
[
Embankments, dikes, and levees| Drainage

large stones,
rooting depth.

large stones. depth to rock.

T
t
Soil name and | Irrigation
map symbol | i
1] ]
| 4
t I
i i
19cccccmcccecccaa |Seepage, {Favorable--=-eececcececcenccnas Droughty.
Lagunita ! piping. H
] ]
] t
20%; ! ]
Laposa--=======~- iThin layer, {Slope, Slope,

]
i
|
]
I
i
1

t
1
1
|
Rock outcrop. !
1)
{
]
1

21%; i
Ligurtas-eeeccee" 1Excess salt----cwccmccmnnacaanao |Excess salt, Excess salt,
] | slope droughty,
i H slope.
] ]
I ]
Cristobale---=--- 1Excess salt----ceemmeccnccenaan {Excess salt, Excess salt,
i ! slope. slope,
{ ! droughty.
1 ]
] ]
22, 23%, | ]
Pits | i
1 1
] 1
D T T A {Thin layer, iFavorableeseecccoccncnccccnano Favorable.
Ripley | seepage. i
] 1
t t
25 m e | Seepage, 1Slope-ccmrmm e e e iDroughty,
Rositas | piping. ! | fast intake,
i | | slope.
: | :
26%: ! ] !
Rositas-e-s=emmees | Seepage, BT R T T T T T T repp——— jDroughty,
! piping. ! { fast intake,
1 ! ! slope.
! | !
Ligurtas--e-c---- 1Excess salt--ecceemescccnaonaas {Excess salt, {Excess salt,
i ! slope. { droughty,
! i ! slope.
1 ] 1
i ) t
27%. | | |
Salorthids ! | |
] ] ]

t t ]
e | Seepage, iFavorable~-eececmccmaccccncnaanas tFast intake,
Superstition | piping. | | droughty,

i { { soil blowing.
1 ] ]
i i t
29%; ! H !
Superstitione---- iSeepage, |Favorable~eesecccmccccccnaccono |Fast intake,
{ piping. i | droughty,
i H ! soil blowing.
] 1 1]
3 ] I
Superstition----- |Seepage, jFavorableseecececvocccccccanana |Fast intake,
! piping. ! | droughty,
i i ! soil blowing.
] 1 1
3 1 t
Superstition----- |Seepage, {Favorable-=-ecevemccccccauacnaes {Fast intake,
| piping. 1 | droughty,
! ! | soil blowing.
1 ] 1
t I ]
30%: | ] i
Torriorthents. | | |
1 ] 1]
1 I ]
Torrifluvents. ] ' !
1 1 1
] t ]
31%: ! | ]
Tremant-----eueeo {Piping--eceomcocccccecccceea s |Favorable-=-cemecmecaccccccann {Favorable.
1] 1] ]
t t ]
ROSitas----ooonm- |Seepage, e e iDroughty,
| piping. | i fast intake,
i ! i slope.
1] 1) 1
) 1 |

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued

SOIL SURVEY

¥ Y T
} ] ]
Soil name and |Embankments, dikes, and levees: Drainage ) Irrigation
map symbol i i i
i 1 1
1 1] ¥
] 1 t
| | !
3Reccmmmem e {Piping, IFavorable--===ceccceeccmanacre iDroughty.
Vint | seepage. ] ]
1] ] ]
i t 1
T g |Piping-=----~=-=-==ocwoccrococnn~ |Favorable------cccecrvmenmmonoo i Droughty,
Wellton | 1 | soil blowing.
1 1 1
] 1 I
34 ! i ]
Welltone===e--s-- |Piping-===--=ss====-weoocoocen~ |Favorable-==ee-cevecoceammvanan {Droughty,
i | ! soil blowing.
1 1 ]
1 I ]
Dateland----cve=~~ {Piping, 'Favorablee--cvscocccvemcenccean iSoil blowing.
i\ seepage. 1 }
[} 1 1
t 1 i
Rositas---==--===- | Seepage, 1Slopem=me=cmsoccommrem oo |Droughty,
| piping. ! | fast intake,
' | ! slope.
! ! i

# See description of the

map unit for composition and behavior characteristics of the map unit.
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YUMA-WELLTON AREA, ARIZONA-CALIFORNIA

TABLE 14.--ENGINEERING INDEX PROPERTIES

Absence of an entry indicates that data were not estimated]

[The symbol > means more than.
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# See description of the map unit for composition and behavior characteristics of the map unit.
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Absence of an entry

Entries under "Erosion factors--T" apply to the entire

y group” apply only to the surface layer.

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

YUMA-WELLTON AREA, ARIZONA-CALIFORNIA
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{The symbol < means less than; > means more than.
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TABLE 16.--SOIL AND WATER FEATURES

[The definitions of "flooding" in the Glossary explain terms such as "rare."

The symbol > means more than.

Absence of an entry indicates that the feature is not a concern]
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* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 17.--CLASSIFICATION OF THE SOILS
\
Soil name i Family or higher taxonomic class
1
E
|
ANthOe-ceceemceconenacaan" | Coarse-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents
Carrizo--==ecsccccccccoccnnn | Sandy-skeletal, mixed, hyperthermic Typic Torriorthents
Cherioni-cccccecncnccccen- | Loamy-skeletal, mixed, hyperthermic, shallow Typic Durorthids
Cristobale-=-ccccccrcnncan= i Loamy-skeletal, mixed, hyperthermic Typlc Haplargids
Datelande~-eceeveceeccoaaoo | Coarse-loamy, mixed, hyperthermic Typic Camborthids
Gachado-ssececccccrcornccan" | Loamy-skeletal, mixed, hyperthermic Lithic Haplargids
Gadsdene=eceemececscacccue- | Fine, montmorillonitic (calcareous), hyperthermic Vertic Torrifluvents
Gilmane~=-eceecweceacocconoeos | Coarse-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents
Glenbar---eeceesmccccccacn- ! Fine-silty, mixed (calcareous), hyperthermic Typic Torrifluvents
Harqua-ee-cc-ececococcenan" { Fine-loamy, mixed, hyperthermic Typic Haplargids
Holtville-===ecmccomvencnn | Clayey over loamy, montmorillonitic (calcareous), hyperthermic Typic
t Torrifluvents
Indigev~vocmeemeceocceennas | Coarse-silty, mixed (calcareous), hyperthermic Typlc Torrifluvents
Kofae=ewwommmmeceneccncccn" | Clayey over sandy or sandy-skeletal, montmorillonitic (calcareous), hyperthermic
i Vertic Torrifluvents
Lagunita-s--ssccccccccnacmas | Mixed, hyperthermic Typic Torripsamments
Laposa--==~>------veoccmoc~ ! Loamy-skeletal, mixed (calcareous), hyperthermic Typic Torriorthents
Ligurtaseecesccccrcaneccnas | Fine-loamy, mixed, hyperthermic Typic Haplargids
Ripleye~e--ccemccencccnnn | Coarse-silty over sandy or sandy-skeletal, mixed (calcareous), hyperthermic Typic
{ Torrifluvents
Rositageee-cccccococnnnana | Mixed, hyperthermic Typic Torripsamments
Superstition--eecevvsvoco-- | Sandy, mixed, hyperthermic Typic Calciorthids
Tremant----ccceccccvencaaa" | Fine-loamy, mixed, hyperthermic Typic Haplargids
Vint-ecccccccmercanccncens { Sandy, mixed, hyperthermic Typic Torrifluvents
WelltOne-ece-comccccecnnna ! Coarse-loamy, mixed, hyperthermic Typic Haplargids
1
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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