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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 o agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students;

for specialists in wildlife management, waste disposal, or pollution control.



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

Maijor fieldwork for this soil survey was completed in 1978. Soil names and
descriptions were approved in 1978. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1978. This survey was
made cooperatively by the Soil Conservation Service and the University of
California Agricultural Experiment Station. It is part of the technical assistance
furnished to the Mojave Desert Resource Conservation District.

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

Cover: Creosotebush, Joshua-tree, grasses, and herbs are natural vegetation on Cajon
sand, 2 to 9 percent slopes. Rock outcrop-Lithic Torriorthents complex, 15 to 50 percent
slopes, on upland at right. Apple Valley in background.
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Foreword

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

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

Great differences in soil properties can occur within short distances. Scme
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect tand use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

Eugene E. Andreuccetti
State Conservationist
Soil Conservation Service
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The MOJAVE RIVER AREA is in the southwestern
part of the Mojave Desert, in San Bernardino County,
California. The survey area is 1,200,000 acres, or about
1,875 square miles. It is about 45 miles wide from east
to west and about 40 miles long from north to south.
The survey area is bordered on the south by the San
Bernardino National Forest and the Angeles National
Forest. It borders Los Angeles County along part of the
western boundary. Much of the land north, east, and
west of the survey area is publicly owned and is
administered by the Department of the Interior, Bureau
of Land Management.

The Mojave River originates near the southern
boundary of the survey area. It flows northward through
about half of the survey area and then flows eastward.
The lowest elevation in the survey area, about 1,700
feet, is in the area where the Mojave River crosses the
eastern boundary. The highest point, about 6,200 feet, is
in the San Bernardino Mountains.

Annual precipitation ranges from 4 inches in the
Mojave Valley to 25 inches in the San Bernardino
Mountains. The natural vegetation is mainly desert
shrubs and grasses. Some pinyon and juniper is at the
southern edge of the survey area.

About 3 percent of the survey area is used for irrigated
crops. Alfalfa, small grain for hay, and irrigated pasture
are the main crops. Most of the survey area is desert
land used as wildlife habitat and for grazing and
recreation. The Bureau of Land Management administers
about 25 percent of the land in the Mojave River Area.
Homesite development, which is increasing in scattered

locations across the entire survey area, is most
extensive in the Hesperia, Victorville, and Barstow areas.
The population in the survey area in 1979 was about
99,000.

Seven older surveys of parts of the Mojave River Area
were published during the period 1921 to 1970 (70, 12,
13, 14, 17, 26, 30). The present survey updates the
earlier surveys and provides additional information and
larger maps that show the soils in greater detail.

Descriptions, names, and delineations of soils in this
soil survey do not fully agree with those on soil maps for
adjacent survey areas. Differences are the result of
better knowledge of soils, modifications in series
concepts, intensity of mapping, or the extent of soils
within the survey area.

General Nature of the Survey Area

This section provides information about the Mojave
River Area of San Bernardino County. It discusses
history and development; physiography, relief, and
drainage; natural resources; water; and climate.

History and Development

By Harlan D. Mcintire, district conservationist, Soil Conservation
Service.

The petroglyphs and artifacts found throughout the
area establish man’s existence in the Mojave River Area
long before our present civilization. The “Early Man



Archeological Site,"” near Yermo, contains some of the
earliest evidence of man’s presence in North America
(78).

The first Europeans arrived in 1772, when Pedro
Fages, commander of the Spanish forces in California,
entered the area (7). At this time the Serrano, a branch
of the Shoshone Indians, were living in areas along the
river and the Chemehuevi, a branch of the Paiute
Indians, were living in desert areas away from the river.

In the 1860’s, a drought in parts of California caused
cattlemen to move to the Mojave River Valley looking for
feed for their cattle. To protect travelers and the
ranchers from Indian attack, the U.S. Army established
Camp Cady on the Mojave River, about 15 miles
downstream from Daggett. This site was chosen
because of the abundant water supply.

Gold, silver, and borax mines in the Mojave Desert
and gold mining in the San Bernardino Mountains
stimulated travel and settlement in the area from the
middle to the end of the 19th century.

In 1882 the Southern Pacific Railroad started a line
from the town of Mojave east to the Colorado River.
Daggett became an important transportation and supply
center for the mines. In 1885, the Santa Fe Railroad built
a rail line north from San Diego through Cajon Pass and
along the Mojave River. It joined the Atlantic and Pacific
Railroad at a point 9 miles west of Daggett. The
completion of this line stimulated activity in the Mojave
Valley and influenced the establishment of Barstow,
Victorville, and other settlements along the line.

In 1905 the San Pedro, Los Angeles, and Salt Lake
Railroad was constructed. It ran from Riverside to
Daggett and then to Salt Lake City. This line later was
purchased by the Union Pacific Railroad, and Yermo
became a division point.

Water from the Mojave River was used in agriculture
first by the ranchers along the river. Around 1870 a few
irrigation ditches were constructed to divert water from
the river.

Ambitious plans were made for water development in
the vicinity of Victorville, Barstow, Daggett, and Yermo.
The Daggett ditch was partially constructed in 1884 but
was not completed until 1902. The land at Daggett was
the first large area of desert to be irrigated. Despite early
confidence, the effort failed. It was not until the early
part of the 20th century that water for irrigation was
pumped from wells along the river and in the valleys.

A 1917 compilation of data on the Mojave River and
Victor Valley areas showed that 3,095 acres was
irrigated by water diverted from the river and 6,755 acres
was irrigated by water from wells. In 1934 the only
available statistics show that total irrigated acreage was
down to approximately 6,550 acres. At the time it was
estimated that only 200 to 300 acres was irrigated by
water diverted from the river.

Around 1920 it was believed that growing deciduous
fruit had great promise in the Mojave Valley. A California
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State Bulletin for the period showed that 796 acres was
used for apple and pear trees. Several vineyards were
established in the Adelanto area during the same period.
According to the San Bernardino County Agricultural
Commissioner’s report for 1929, fruit represented nearly
13 percent of the total crop value in the Mojave Desert
part of the county. Most orchards were abandoned
during the Great Depression, and by 1934 fruit
represented little more than 1 percent of the total crop
value. In 1934 it was estimated that 90 percent of the
irrigated land was in alfalfa and the rest was in orchards,
vegetables, and field crops.

In the 1940's the population in the area grew as a
result of increased military activity. In 1930 the
population was approximately 6,200, and by 1950 the
population had increased to 22,700 (6). ,

The acreage of irrigated land increased sharply after
World War ||, to an estimated 18,000 acres in 1951.
After this period of accelerated growth, agricultural
activity remained stable into the 1970's. Sprinkier
irrigation systems were installed on much of the newly
developed land, and they were used to replace some
flood irrigation systems. Larger and more efficient farm
equipment was used, but alfalfa hay and poultry products
continued to be the major agricultural products.

The increased use of the land for farming, homesite
development, and recreation has caused a reduction in
cattle ranching in the area; however, some areas along
the Mojave River in Summit Valley and at Camp Cady
are still used for grazing cattle. The desert range, once
used for grazing cattle, is now mainly used for grazing
sheep. The sheep are brought into the area for a few
weeks each spring when moisture is adequate and plant
growth is at its peak.

Although the acreage of irrigated land remained stable
after the early 1850’s, other phases of the economy
continued to grow. The population of the area is
estimated to have been approximately 53,000 in 1960
(6), 81,500 in 1975, and 99,000 in 1979 (28). Some
desert land, especially in the areas of Hesperia,
Victorville, and Barstow, is now used as homesites.

Physiography, Relief, and Drainage

The Mojave River Area includes two physiographic
regions. The San Bernardino and San Gabriel Mountains,
which are along the southern edge of the survey area,
make up 5§ percent of the area, and the Mojave Desert
makes up the remaining 95 percent of the area.

Even though only a small acreage of the San
Bernardino and San Gabriel Mountains is within the
survey area, major watersheds in these mountains
contribute to the streamflow in the Mojave Desert.
Sheep Creek originates in the San Gabriel Mountains,
and the West Fork of the Mojave River and Deep Creek
originate in the San Bernardino Mountains and are the
headwaters of the Mojave River.
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Within the survey area, the soils on mountainsides are
moderately steep to steep. The soils along Sheep Creek
and in Summit Valley are gently sloping to moderately
sloping.

There are many types of landforms in the Mojave
Desert. Characteristic landforms include broad alluvial
fans, old dissected terraces, and playas. The desert also
includes the Mojave River and its flood plain and
scattered mountains that dominate the landscape.

The Cagjon Fan is at the southern edge of the Mojave
Desert, in the southwestern part of the survey area. It is
a broad surface of coalescing alluvial fans and terraces.
Part of the Cajon Fan is called Baldy Mesa. The Cajon
Fan formed in sediment eroded from the San Gabriel
and San Bernardino Mountains. It is a composite of soils
from the Pleistocene and Recent times. The fan extends
from the base of the mountains for 10 to 15 miles to the
Mojave River east of Hesperia, to Adelanto, and to
Mirage Lake. The center part of the upper edge of the
Cajon Fan no longer joins the mountains. Tectonic
activity in the surrounding area and subsequent erosion
have truncated the upper edge to form the Inface Bluffs.
About 1 mile of these south-facing bluffs is within the
survey area. Broad washes of the desert, such as the
Oro Grande Wash, at one time drained large watersheds
and are also truncated at the Inface Biuffs.

The Mojave River flows along the eastern edge of the
Cajon Fan. The river originates where the West Fork of
the Mojave River joins Deep Creek, and it flows
northward and then eastward past Barstow. The flood
plain of the Mojave River is 0.5 to 1 mile wide along
most of the river. The soils on the flood plain are nearly
level. In some places, such as at Upper Narrows where
the river cuts through hard rock, there is no flood plain.
East of Barstow, the flood plain and river terraces form
the broad Mojave Valley.

The Mojave is sometimes called the “‘upside-down
river” because through most of its course water
generally flows underground; water flows above ground
only after storms, yet miles downstream it surfaces and
flows for a distance. The perennial aboveground flows
are caused by natural underground barriers, which force
ground water to the surface.

The Mojave River has only 3 major tributaries within
the desert—the Fremont Wash, Buckthorn Canyon, and
Oro Grande Wash. These tributaries flow only after
intense storms.

Drainageways on the broad fans of the Mojave Desert
are commonly made up of divergent channels. Typically,
a channel from the adjacent mountain enters the alluvial
fan at its upper edge. It splits many times, and some of
the channels disappear. Near the valley fioor, the
channels begin to converge again. Sheep Creek is an
example of a stream that has this type of drainage
pattern.

There are numerous closed basins in the survey area.
These basins, or intermontane valleys, are made up of

coalescing alluvial fans, a playa, and the surrounding
mountains. Fifteen Mile Valley, which includes Rabbit
Lake, and Lucerne Valley, which includes Lucerne Dry
Lake, are both closed basins. Other playas in the survey
area are El Mirage Lake, Harper Lake, and Troy Lake.
Unlike the nearly level to strongly sloping soils on alluvial
fans, the nearly level soils adjacent to playas have
restricted drainage.

Some of the oldest soils in the survey area are those
on dissected terraces south of Barstow, Daggett, and
Helendale, near Hodge, and on Baldy Mesa. The soils
on these terraces formed during the Pleistocene.

There are numerous mountains scattered across the
Mojave Desert region of the survey area. Some of the
well known landmarks are Bell Mountain, north of Apple
Valley, and Stoddard Mountain. The tallest peak in the
desert, Goat Mountain, has an elevation of 4,950 feet
and is north of Upper Lucerne Valley. The mountains,
which are predominantly Rock outcrop and support
vegetation only in the cracks between the rocks, are
called inselbergs. About 7 percent of the land area in the
desert is Rock outcrop. Another 7 percent is made up of
shallow soils on mountainsides.

There are many fault zones in the survey area. Most of
them are aligned in a northwest-southeast direction. The
Calico Fault is just north of Newberry, in the Mojave
Valley. On the southwestern side of the fault, there is a
fairly high water table that has influenced the formation
of strongly saline-alkali soils. The soils on the
northeastern side of the fault are not affected by the
water table and are only slightly saline-alkali. The fault
itself is marked by a line of sand dunes.

Natural Resources

In addition to soils, the Mojave River Area has
numerous other natural resources. The diversity of
topography and geologic features is a scenic resource,
and the various mineral deposits, plants, and wildlife
communities are also natural resources (29).

Minerals and construction material are in scattered
locations throughout the survey area. The major minerals
that are extracted are gold, silver, feldspar, uranium,
copper, iron, tungsten, turquoise, zeolite, barite, and clay.
Material removed for use in construction includes
limestone, sand, and gravel for cement and aggregate
for such uses as road construction.

Water

By Harlan D. Mclintire, district conservationist, Soil Conservation
Service.

The availability of suitable ground water has
determined the pattern of land use throughout the survey
area because wells furnish nearly all water for
agriculture, industry, and domestic use. Wells are used to
remove the ground water from alluvial deposits.



The water-bearing alluvial deposits of the Mojave River
are the major source of ground water in the survey area.
Hard rock formations along the river divide the coarse
river deposits into numerous subsurface basins. Water
from the river is trapped in these basins and is the
source of ground water (fig. 1).

The aboveground flow of the Mojave River is
intermittent in most places. Along most of its course,
water flows above ground only after storms. Perennial
flows occur near Victorville, in the vicinity of Camp Cady,
and in Afton Canyon. In these places hard rock barriers
force ground water to the surface.

Other basins in the area from which considerable
ground water is removed are in the area of Lucerne
Valley, El Mirage, and Harper Lake.

Tremendous quantities of water exist within the alluvial
sediment underlying much of the area. It was estimated
that in 1961 more than 30 million acre-feet was in
ground water storage in the area. Since the late 1940's,
the level of the water table has declined, indicating that
the rate of water use has exceeded the rate of natural
recharge. It is estimated that during the 25-year period
from 1936 to 1961, the rate of water loss from storage
was 20,000 acre-feet per year (6). It is estimated that in
1979 the rate of loss had increased to approximately
30,000 acre-feet per year (9).

Nearly all recharge of ground water in the basins
within the survey area is provided by precipitation that
falls in the San Bernardino and San Gabriel Mountains.
Some areas in the San Bernardino Mountains within the
watershed of the Mojave River have an average annual
precipitation rate of more than 40 inches. In years of
high runoff, some ground water is recharged in many
locations, especially those close to the river. Basins near
the headwaters of the Mojave River and those adjacent
to the mountains receive recharge every year.
Downstream basins receive little recharge in normal
years. These basins provide a natural regulation of the
water supply. In wet periods, water can be stored for use
during dry periods.

The amount of water in the Mojave River varies greatly
from year to year. As measured at the Forks, it was
more than 300,000 acre-feet one year (3) and less than
10,000 acre-feet another (75). The average annual runoff
into the Mojave River as computed for the base period
1936 to 1961 was 62,000 acre-feet per year. Different
average runoff rates have been computed for other base
periods.

The Mojave Water Agency was formed by an act of
the State legislature in 1960 to find ways to supplement
the natural water supply. The survey area is within the
region administered by the Mojave Water Agency. The
agency has contracts with the State of California that
entitle the agency to purchase as much as 50,800 acre-
feet of water per year from the California Water Project.
The water is to be taken from the California Aqueduct,
part of which goes through the survey area. Three
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turnouts for water delivery were constructed, and various
plans have been proposed for the distribution of the
water within the area, but none of the plans has been
adopted. Purchased water for domestic and industrial
use would be an important supplement to the natural
water supply in the area.

Although there are vast quantities of water within the
ground water basins, some of the water is of poor
quality. The mineral quality of the ground water within
the survey area varies greatly. The geologic setting of
the basins directly affects the degree of ground water
mineralization. In general, basins near the source of
recharge are less mineralized than those that are more
distant. Water near playas generally is of poor quality.
Water taken from the basins in the areas of Harper
Lake, the northern part of El Mirage, and the northern
part of Lucerne Valley is highly mineralized.

Because of the arid nature of the survey area, the
water supply is the single most important resource. The
presence or absence of a reliable supply of good quality
water has determined the pattern of agricultural, urban,
and industrial development and will continue to do so.

Climate

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

In the survey area, summers are long and very hot.
Winters are quite warm despite an occasional series of
days when the nightly minimum temperature drops below
freezing. Rainfall is scant in all months, and irrigation is
required for all crops.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Barstow and
Victorville, California, in the period 1951 to 1977. Table 2
shows probable dates of the first freeze in fall and the
last freeze in spring. Table 3 provides data on length of
the growing season.

in winter, the average temperature is 47 degrees F at
Barstow and 45 degrees at Victorville. The average daily
minimum temperature is 33 degrees at Barstow and 30
degrees at Victorville. The lowest temperature on record,
which occurred at Barstow on January 13, 1963, is 3
degrees. In summer, the average temperature is 82
degrees at Barstow and 77 degrees at Victorville. The
average daily maximum temperature is 97 degrees. The
highest recorded temperature, which occurred at
Barstow on July 14, 1972, is 116 degrees.

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

The total annual precipitation is 4 inches at Barstow
and 5 inches at Victorville. Of this, 30 percent usually
falls in April through September. The growing season for
most crops falls within this period. The heaviest 1-day
rainfall during the period of record was 2.33 inches at
Victorville on September 11, 1976. Thunderstorms occur
on about 3 days each year, and most occur in summer.

The average seasonal snowfall is 1 inch at Barstow
and 2 inches at Victorville. The greatest snow depth at
any one time during the period of record was 8 inches at
Barstow and 17 inches at Victorville. Days when there is
snow on the ground are rare, and the number of such
‘days varies from year to year.

The average relative humidity in midafternoon is about
20 percent. Humidity is higher at night, and the average
at dawn is about 50 percent. Percentage of possible
sunshine is 90 percent of the time in summer and 60
percent in winter.

The prevailing wind is from the west. Average
windspeed is highest, 8 miles per hour, in summer. The
highest recorded windspeed is 87.4 miles per hour.
Strong, dry winds come from varying directions
throughout the year (fig. 2).

A windspeed of more than 12 miles per hour is
sufficient to lift and carry sand. Figure 3 shows that the
windspeed exceeds 12 miles per hour an average of 36
percent of the year, as recorded at the Daggett Airport
Station. The highest percentage of time (45 to 65
percent) when windspeed exceeds 12 miles per hour is
from March through June. A windspeed of more than 12
miles per hour occurs on an average of 28 percent of
the year in Apple Valley and 22 percent of the year at
George Air Force Base in Victorville. The direction of
these winds varies with location. Figure 4 shows that
most of the erosive winds at Daggett come generally
from the west and that most of the erosive winds at
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Month Direction (Srf‘ﬁ?) Year
January South 62.1 1952
February West 518 1953
March South-southeast 71.3 1954
April South-southeast 56.3 1951
May West-northwest 56.3 1961
June West 87.4 1959
July North 57.5 1960
August Southeast 40.3 1960
September South 43.7 1960
October Northeast 50.6 1961
November Southeast 58.6 1951
December North 64.4 1953

Figure 2. Gusts from 40 to 87 miles per hour can blow from any direction any month of the year.

George Air Force Base come generally from the south
and west. ‘

The climate in the southern part of the survey area is
somewhat different from that described for the Barstow
and Victorville areas. South of Victorville, the total annual
precipitation increases and is about 6 to 9 inches in
Phelan and Hesperia (24). Farther south, the
precipitation increases to about 25 inches in the
mountains at the southern boundary of the survey area.
One-fourth to one-half of the precipitation in the
mountains is in the form of snow.

An air-drained thermal belt is above the cold valley
floors along the southern edge of the survey area (79).
This belt is along the side slopes of the alluvial fans and
terraces at the base of the San Gabriel and San
Bernardino Mountains. It extends from an area near the
base of the mountains to 4 miles north of Phelan, 2
miles north of Hesperia, and 2 miles south of Lucerne
Valley. The thermal belt is interrupted by the Mojave
River Valley and other valley bottoms that are cooler
than the thermal zone. The growing season in areas
affected by the thermal belt is slightly longer than the
growing season on the valley floors below it. The longer
season allows blossoms and young fruit to escape
spring frost in most years. These areas are suited to
almonds, apricots, grapes, and sweet cherries and to the
moderate chilling requirement of peaches and pears.

In areas of mountain uplands, above the thermal belt,
the growing season, at 32 degrees F, is 150 to 190 days.
The growing season in the Daggett, Yermo, and

Newberry areas is slightly longer than it is in the Barstow
area.

How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion
of their suitability, limitations, and management for
specified uses. Soil scientists observed the steepness,
length, and shape of the slopes; the general pattern of
drainage; the kinds of crops and native plants; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed by
other biologic activity.

The soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape, a soil scientist
develops a concept or model of how they were formed.
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Month Percentage of time winds at D.aggett Airport Station
are more than 12 miles per hour
January 16
February 31
March 45
April 50
May 65
June 54
July 41
August 39
September 33
October 24
November 21
December 12
Annual 36

Figure 3. Average monthly percentage of time winds are more than 12 miles per hour; measured at the Daggett Airport Station.

Thus, during mapping, this model enables the soil
scientist to predict with considerable accuracy the kind
of soil or miscellaneous area at a specific location on the
landscape.

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

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted color, texture, size
and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other
features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are

concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with similar soils
in the same taxonomic class in other areas so that they
could confirm data and assemble additional data based
on experience and research.

While the soil survey was in progress, samples of
some of the soils in the area were collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior of
the soils under different uses. Interpretations for all of
the soils were field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations were modified to fit



Percentage of time winds are more than 12 miles per hour
Direction
gs:);feB{:st R?rg::rttt George--black bar; Daggett--white bar
Station

N 1.3 0.5
NNE 24 0.8
NE 18 0.5
ENE 0.5 08
E 0.9 1.9
ESE 0.5 1.1
SE 1.8 03
SSE 7.8 0.0
S 23.7 0.0
SSw 12.0 0.5
SW 6.0 35
wSw 8.8 23.4

w 22.8 30.2 —

WNW 78 29.1 1

NW 1.4 6.6
NNW 0.5 08

Figure 4. Average annual percentage of time winds of more than 12 miles per hour blow from various directions; measured at George Air

Force Base and the Daggett Airport Station.

local conditions, and some new interpretations were
developed to meet local needs. Data were assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
fong periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a

fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot predict that a high water table will
always be at a specific level in the soil on a specific
date.

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



General Soil Map Units

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

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

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

The general map units in this survey have been
grouped into 3 general kinds of landscapes for broad
interpretive purposes. Each of the broad groups and the
map units in each group are described in the following
pages.

Soils of the Mojave Desert on flood plains, alluvial
fans, and terraces and in basins

The soils in this group are dominantly in low positions
in arid areas throughout the survey area. The slopes are
nearly level to strongly sloping. Elevation ranges from
about 1,700 feet near Camp Cady to about 4,000 feet
north of Phelan. The average annual precipitation ranges
from 4 to 6 inches, and the average annual temperature
ranges from 61 to 65 degrees F. The average frost-free
season ranges from 190 to 250 days, depending on
elevation, physiography, and air drainage.

These soils are very deep and shallow and are
moderately well drained to somewhat excessively
drained. The surface layer is sand, loamy sand, loamy
fine sand, sandy loam, loam, and clay.

These soils are used mainly for irrigated crops,
homesite development, and wildlife habitat. They are
also used for grazing.

There are seven map units in this group. They make
up about 64 percent of the survey area.

1. Villa-Riverwash-Victorville

Very deep, nearly level, moderately well drained soils,
and Riverwash; on flood plains and low terraces

This map unit is on recent, narrow flood plains and on
low terraces along the Mojave River from Deep Creek
and West Fork in the south to Camp Cady in the
northeastern corner of the survey area. The soils formed
in alluvium derived dominantly from granitic material.
Elevation ranges from 1,700 to 2,800 feet.

This unit makes up about 3 percent of the survey area.
It is about 40 percent Villa soils, 31 percent Riverwash,
and 16 percent Victorville soils. The remaining 13
percent is components of minor extent.

Villa soils are on flood plains and on some low river
terraces. These soils typically are mainly loamy sand or
loamy fine sand, and they have thin strata of sandy loam
throughout.

Riverwash consists of sandy soil material in the bed of
the Mojave River. There is little or no vegetation.
Riverwash is subject to flooding during prolonged rains.

Victorville soils are on low river terraces and, in some
areas, on flood plains. These soils typically have a sandy
loam surface layer. The substratum is sandy loam and
thin strata of loamy sand, sand, and clay loam.

Of minor extent in this unit are the well drained
Victorville Variant soils on alluvial fans and in small
basins; small areas of Fluvents that have a water table
at a depth of less than 5 feet; and Torriorthents,
Torripsamments, and Urban land that have been
terraced, leveled, or scraped.

Areas of this unit are used mainly for irrigated crops,
homesite development, wildlife habitat, or grazing.

The soils in this unit are suited to most of the crops
commonly grown in the area. The soils are limited for
many uses by a moderate to high hazard of soil blowing.

Because of the hazard of flooding, this unit is poorly
suited to homesite development.

If the soils in this unit are used for grazing, they are
limited by low precipitation and rare periods of flooding.
These limitations prevent the establishment of palatable
forage. Generally, forage is limited to riparian shrubs and
trees and spring annuals.

This unit provides openland habitat for wildlife such as
hawks, owls, mourning dove, coyote, desert cottontail,
ground squirrels, and mice. Maintaining existing water-
associated vegetation such as cottonwoods and willows
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is beneficial to wildlife. Where large areas of land are
devoted to intensive agriculture, windbreaks enhance
wildlife habitat.

2. Rosamond-Lavic-Cave

Very deep and shallow, nearly level and gently sloping,
well drained and moderately well drained soils; on basin
rims and low alluvial fans

This map unit is in areas adjacent to playas in
intermontane basins mainly in Lucerne Valley, near El
Mirage and Barstow. The soils formed in alluvium
derived dominantly from granitic material. Elevation
ranges from 1,700 to 3,100 feet.

This unit makes up about 2 percent of the survey area.
It is about 38 percent Rosamond soils, 21 percent Lavic
soils, and 16 percent Cave soils. The remaining 25
percent is components of minor extent.

Rosamond soils are on alluvial fans and basin rims.
They are very deep and well drained. Slope ranges from
0 to 2 percent. Typically, the profile is loam and clay
loam to a depth of 40 inches or more. Below this, it is
loamy fine sand and loamy sand. These soils typically
are saline-alkali.

Lavic soils are on alluvial fans and basin rims. They
are very deep and moderately well drained. Slope ranges
from O to 5 percent. Typically, the upper part of the
profile is loamy fine sand and loamy sand. It is underlain
by weakly and discontinuously lime-cemented layers of
sandy loam and loam. Below this is loamy sand.

Cave soils are on low alluvial fans. They are shallow
and well drained. Slope ranges from 0 to 2 percent.
Typically, the upper part of the profile is loam that is
underlain by a strongly lime-cemented hardpan. The
substratum is calcareous loam and sand. Depth to the
hardpan is 14 to 20 inches.

Of minor extent in this unit are the well drained
Lovelace and Yermo soils that are on alluvial fans and
are near Lavic soils. Lovelace soils have a massive or
very weakly lime-cemented layer of loamy sand. Also
included are the moderately well drained Peterman soils
on basin rims.

Areas of this unit are used mainly as wildlife habitat or
for grazing. A few areas are used for homesite
development or irrigated crops.

The soils in this unit are limited for many uses by a
very low to moderate available water capacity, the lime-
cemented layers, and the content of salts and alkali. The
Cave and Rosamond soils are poorly suited to irrigated
crops. The Rosamond soils are limited by the content of
salts and alkali and rare periods of flooding. Reclamation
is needed if crops are grown.

If the soils in this unit are used for homesite
development, they are limited by the hazards of flooding
and soil blowing and the high content of lime. The Cave
soils are limited by shallowness.
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If the soils in this unit are used for grazing, they are
limited by low precipitation. Forage is limited to spring
annuals and shrubs.

This unit provides rangeland habitat for wildlife
including bobcats, black-tailed jackrabbits, kangaroo rats,
owls, thrashers, and reptiles. This unit generally is poorly
suited to improvement of rangeland wildlife habitat.
Maintenance of existing vegetation is a suitable wildlife
management practice. Watering facilities and plantings
for food and cover are beneficial to wildlife such as quail
and desert cottontail.

3. Playas-Bousic

Playas, and very deep, nearly level, moderately well
drained soils; in basins

This map unit is on internally drained intermontane
basin floors and rims, mainly in Lucerne Valley and other
closed basins in the survey area. The soils formed in
fine-textured alluvium derived from mixed sources.
Elevation ranges from about 1,750 to 3,100 feet.

This unit makes up about 3 percent of the survey area.
it is about 62 percent Playas and 24 percent Bousic
soils. The remaining 14 percent is components of minor
extent.

Playas consists of undrained flats in closed basins.
They are barren of vegetation and are strongly saline-
alkali. Areas are flooded for short periods after high
intensity rain. The water is not absorbed and remains
until it evaporates.

Bousic soils are on basin rims. Typically, the profile is
clay throughout. The upper part is strongly saline-alkali.

Of minor extent in this unit are the moderately well
drained Glendale Variant and Peterman soils on basin
rims and lower margins of alluvial fans. These soils are
saline-alkali. Also included are the well drained Manet
soils on alluvial fans.

Areas of this unit are used mainly as wildlife habitat.
Small areas are used for grazing, irrigated crops, or
homesite development.

This unit is poorly suited to irrigated crops. If the unit is
used for homesite development, it is limited by the
hazard of flooding, high content of salts and alkali, fine
texture, high shrink-swell potential, and slow
permeability.

If this unit is used for grazing, the main limitation is the
high content of salts and alkali, which drastically reduces
forage production.

This unit provides habitat for hawks, black-tailed
jackrabbits, rodents, and reptiles. Wildlife habitat
improvement is very difficult on this unit because of the
hazard of flooding and high content of salts and alkali.
Existing vegetation such as shadscale and desert blite
provide habitat for some wildlife.

4. Halloran-Cajon, loamy substratum-Norob
Very deep, nearly level and gently sloping, moderately
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well drained, somewhat excessively drained, and well
drained soils; on terraces and alluvial fans

This map unit is on alluvial fans and river terraces. It is
adjacent to playas in the intermontane basin area near
Harper Lake and in the Mojave Valley near Newberry
Springs and Harvard Hill. The soils formed in alluvium
derived dominantly from granitic material. Elevation
ranges from 1,800 to 2,500 feet.

This unit makes up about 9 percent of the survey area.
it is about 35 percent Halloran soils, 29 percent Cajon,
loamy substratum, soils, and 28 percent Norob soils. The
remaining 8 percent is components of minor extent.

Halloran soils are on river terraces and are moderately
well drained. Slope ranges from 0 to 2 percent. Typically,
the surface layer is sand. The subsoil is sandy loam.
Below this is loamy sand and strata of sandy loam and
loamy fine sand.

Cajon, loamy substratum, soils are on alluvial fans and
river terraces. These soils are somewhat excessively
drained. Slope ranges from 0 to 2 percent. Typically, the
soil is loamy sand and sand. Thin to thick strata of sandy
loam to clay loam are below a depth of 40 inches.

Norob soils are on river terraces. These soils are well
drained. Slope ranges from 0 to 5 percent. Typically, the
surface layer is loamy sand. The subsoil is sandy clay
loam and clay loam, and the substratum is strata of
loamy sand and fine sandy loam.

Of minor extent in this unit is Dune land. Dune land is
mainly in areas adjacent to Harper Lake and on terraces
in the Mojave Valley.

Areas of this unit are used mainly as wildlife habitat. A
few small areas are used for irrigated crops, grazing, or
homesite development.

Cajon soils are suited to the irrigated crops commonly
grown in the area and to homesite development.
Halloran and Norob soils are poorly suited to irrigated
crops. They are limited for many uses by the high
content of salts and alkali, the hazard of soil blowing, the
very low to moderate available water capacity, and the
slow to moderately slow permeability. Reclamation of
these soils is difficult and costly because high quality
water for leaching is not readily available.

If this unit is used for grazing, it is are limited by low
precipitation. Forage is limited to spring annuals and
shrubs.

This unit provides rangeland habitat for coyote, ground
squirrels, owls, wrens, and reptiles. Cajon soils have fair
potential for rangeland habitat improvement. Existing
vegetation such as creosotebush and white bursage can
be maintained to provide wildlife habitat.

5. Cajon-Manet

Very deep, nearly level to strongly sloping, somewhat
excessively drained and well drained soils; on recent
alluvial fans

This map unit is on narrow to broad or coalescing
alluvial fans throughout the survey area. Manet soils are
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on only the broad alluvial fans between the base of the
San Gabriel Mountains near Phelan and extending to El
Mirage Lake. Cajon soils formed in granitic alluvium.
Manet soils formed in alluvium derived dominantly from
dark-colored micaceous minerals. Elevation ranges from
1,800 to about 4,000 feet.

This unit makes up about 30 percent of the survey
area. It is about 78 percent Cajon soils and 13 percent
Manet soils. The remaining 9 percent is components of
minor extent.

Cajon soils are somewhat excessively drained. Slope
ranges from O to 15 percent. Typically, the profile is sand
and loamy sand throughout. There are strata of gravelly
sand in the lower part of the profile. In some areas the
soils are gravelly sand throughout.

Manet soils are well drained. Slope ranges from O to 9
percent. Typically, the profile is sand and loamy sand
and strata of fine sandy loam.

Of minor extent in this unit are the excessively drained
Arizo soils on the upper parts of alluvial fans. These soils
are very gravelly and are as much as 60 percent coarse
fragments.

Areas of this unit are used mainly for wildlife habitat,
grazing, irrigated crops, or homesite development.

The major soils in this unit are suited to the irrigated
crops commonly grown in the area. Limitations include
low to moderate available water capacity, the hazard of
soil blowing, a high water intake rate, and low fertility. If
the Manet soils and the gravelly Cajon soils are used for
homesite development, the main limitation is the hazard
of flooding. Homesite development is rapidly increasing
in areas of this unit because major roads provide access
to larger communities in southern California.

If this unit is used for grazing, the main limitation is low
precipitation. Generally, forage is limited to spring
annuals. Indian ricegrass, a perennial grass, is also
available in some areas.

This unit provides habitat for coyote, ground squirrels,
owls, wrens, and reptiles. Existing vegetation such as
creosotebush and white bursage can be maintained to
provide wildlife habitat.

6. Kimberlina-Wasco

Very deep, nearly level and gently sloping, well drained
soils; on alluvial fans

This map unit is on'intermontane alluvial fans near
Rabbit Lake and Lucerne Lake. Kimberlina soils formed
in alluvium derived from mixed sources. Wasco soils
formed in alluvium derived dominantly from granitic
material. Elevation ranges from 1,800 to about 4,000
feet. A few small areas of Kimberlina gravelly sandy
loam are at an elevation of more than 4,000 feet.

This unit makes up about 4 percent of the survey area.
It is about 51 percent Kimberlina soils and 43 percent
Wasco soils. The remaining 6 percent is components of
minor extent.
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Kimberlina soils have slopes of 0 to 9 percent.
Typically, the surface layer is loamy fine sand. The
underlying material is calcareous sandy loam and loam.
In a few small areas the soil is gravelly sandy loam
throughout.

Wasco soils have slopes of 0 to 5 percent. Typically,
the profile is sandy loam throughout. It is noncalcareous
to a depth of 30 to 40 inches and is slightly calcareous
below.

Of minor extent in this unit are the somewhat
excessively drained Cajon soils on alluvial fans.

This unit is used mainly for wildlife habitat, grazing, or
homesite development. A few areas are used for
irrigated crops.

The major soils in this unit are suited to the irrigated
crops commonly grown in the area. They are limited by
the hazard of soil blowing, the high water intake rate,
and low fertility. This unit is suited to homesite
development. The hazard of soil blowing is the main
limiting factor.

if this unit are used for grazing, the main limitation is
low precipitation. Generally, forage is limited to spring
annuals. Indian ricegrass, a perennial grass, is also
available in some areas.

This unit provides habitat for mourning dove,
thrashers, black-tailed jackrabbit, fox, and reptiles.
Potential is fair for improvement of rangeland wildlife
habitat. Small areas of irrigated cropland provide
valuable habitat for wildlife including mourning dove and
meadowlark. Maintenance of existing desert plants
adjacent to irrigated fields is beneficial to wildlife.

7. Bryman-Helendale

Very deep, nearly level to strongly sloping, well drained
soils; on alluvial fans and terraces

This map unit is on alluvial fans and terraces that are
remnants of a formerly transversely level area of the
Cajon Fan. The convex interfluvial terraces and fans are
dissected by drainageways. The soils are in Apple
Valley, west of the Mojave River between Hesperia and
Helendale, and west of Adelanto. The soils formed in
alluvium derived dominantly from granitic material.
Elevation ranges from 2,500 to 4,000 feet.

This unit makes up about 13 percent of the survey
area. It is about 68 percent Bryman soils and 25 percent
Helendale soils. The remaining 7 percent is components
of minor extent.

Bryman soils are mainly on interfluvial terraces. Slope
ranges from 0 to 15 percent. Typically, the surface layer
is loamy fine sand. The subsoil is sandy clay loam, and
the substratum is loamy sand and sand.

Helendale soils are on alluvial fans and terraces.
Slope ranges from 0 to 5 percent. Typically, the surface
layer is loamy sand. The subsoil and substratum are
sandy loam.

Of minor extent in this unit are the somewhat
excessively drained Cajon soils on alluvial fans, the well
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drained Mohave Variant soils on terraces, Haplargids
and Calciorthids on terrace escarpments, dissected hills,
and terrace remnants along the Mojave River channel,
and Badland on terrace escarpments.

Areas of this unit are used mainly for irrigated crops,
pasture, wildlife habitat, or grazing. A few small areas are
used for homesite development.

The major soils in this unit are suited to irrigated
crops. The main limitations include the high water intake
rate, low fertility, and the hazard of soil blowing. These
soils are also suited to homesite development. The main
limitations for the Bryman soils are moderate shrink-swell
potential, low strength, moderately slow permeability,
and the hazard of contamination of ground water.
Homesite development is rapidly increasing in areas of
this unit because the major roads provide access to
large communities in southern California.

If the soils in this unit are used for grazing, the main
limitation is low precipitation. Generally, forage is limited
to spring annuals and shrubs. Indian ricegrass, a
perennial grass, is also available in some areas.

This unit provides habitat for owls, wrens, bobcats,
rodents, and reptiles. In areas converted to homesites or
used for farming, windbreaks are of value to wildlife.
Watering facilities and plantings for food and cover are
beneficial to wildlife such as quail and hawks.

Solls of the Mojave Desert on old terraces that have
a desert pavement and on alluvial fans, hills, and
mountains

The soils in this group are dominantly on scattered,
rocky desert uplands and on adjacent high terraces in
the central and northern parts of the survey area. The
slopes are gently sloping to steep. Elevation ranges from
about 1,800 feet in an area west of Camp Cady to about
4,500 feet on Goat Mountain. The average annual
precipitation ranges from 4 to 6 inches, and the average
annual temperature ranges from 61 to 65 degrees F. The
average frost-free season ranges mainly from 210 days
on the rugged desert uplands near an elevation of 4,000
feet to 250 days on old terraces that have a desert
pavement of varnished pebbles and cobbles.

These soils are very shallow, shallow, moderately
deep, and very deep. They are well drained. The surface
tayer is gravelly sand, very gravelly sand, cobbly sandy
loam, gravelly sandy loam, sandy loam, and loam.

These soils are used mainly as wildlife habitat and for
grazing. They are also used for recreation and as a
source of gravel.

There are four map units in this group. They make up
about 27 percent of the survey area.

8. Mirage-Joshua

Veery deep and moderately deep, gently sloping to
strongly sloping, well drained soils that have a desert
pavement; on old terraces
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This map unit is on old dissected terraces adjacent to
rocky desert uplands, mainly in Stoddard Valley, south
and east of Helendale, and in an area between Hodges
Road and Sidewinder Road extending northwest to the
Mojave River. The soils formed in alluvium. Elevation
ranges from 2,600 to 3,400 feet.

This unit makes up about 8 percent of the survey area.

it is about 54 percent Mirage soils and 41 percent
Joshua soils. The remaining 5 percent is components of
minor extent.

Mirage soils are very deep. Slope ranges from 2 to 5
percent. Typically, the surface is covered by a desert
pavement of varnished pebbles and cobbles. The
surface layer is sandy loam, and the subsoil is sandy
clay loam and gravelly sandy loam. The substratum is
gravelly loamy sand.

Joshua soils are moderately deep. Slope ranges from
2 to 15 percent. Typically, the surface is covered by a
desert pavement of varnished pebbles and cobbles. The
surface layer is loam, and the subsoil is gravelly sandy
clay loam and gravelly sandy loam. The substratum is
very gravelly coarse sandy loam, very gravelly loamy
coarse sand. Nonindurated, thin, silica-cemented lenses
are below a depth of 20 inches.

Of minor extent in this unit are the well drained
Nebona and Cuddeback soils, which have an indurated,
silica-cemented hardpan. These soils are on terraces
and alluvial fans.

Areas of this unit are used mainly as wildlife habitat or
for grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the barren areas of desert
pavement.

This unit provides habitat for wildlife including coyote
and owls and rodents and reptiles that burrow near the
base of plants. Existing vegetation provides food and
cover for these reptiles and rodents. Potential for
improving wildlife habitat is poor or very poor.

9. Nebona-Cuddeback

Shallow and moderately deep, gently sloping and
moderately sloping, well drained soils that have a desert
pavement; on old terraces and alluvial fans

This map unit is on old stable and remnant terraces
and fans that have been dissected by drainageways. It is
southwest of Barstow and south of Daggett and
Newberry Springs. The soils formed in alluvium.
Elevation ranges from 1,800 to 3,400 feet.

This unit makes up about 3 percent of the survey area.

It is about 67 percent Nebona soils and 28 percent
Cuddeback soils. The remaining 5 percent is
components of minor extent.

Nebona soils are shallow. Slope ranges from 2 to 9
percent. Typically, the surface is covered by a desert
pavement of varnished pebbles and cobbles. The
surface layer is sandy loam. The next layer is fine sandy
loam. Below this is an indurated, silica-cemented pan at
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a depth of 6 to 14 inches. The substratum is stratified
gravelly sand to loam.

Cuddeback soils are moderately deep. Slope ranges
from 2 to 9 percent. Typically, the surface is covered by
a desert pavement of varnished pebbles and cobbles.
The surface layer is sandy loam, and the subsoil is
gravelly sandy clay loam and gravelly sandy loam. Below
this is an indurated, silica-cemented pan at a depth of 20
to 40 inches.

Of minor extent in this unit is the somewhat
excessively drained Cajon gravelly sand on narrow
alluvial fans between terraces.

Areas of this unit are used mainly as wildlife habitat.
Some areas are used for grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the barren areas of desert
pavement.

This unit provides habitat for wildlife such as bobcats
and hawks and for rodents and reptiles that burrow near
the base of plants. Existing vegetation provides food and
cover for these reptiles and rodents. Potential for
improving wildlife habitat is poor or very poor.

10. Yermo-Kimberlina-Typic Haplargids

Very deep, gently sloping to steep, well drained soils; on
alluvial fans and hills

This map unit is southeast of Barstow. It is on alluvial
fans near Pitzer Buttes and on old, deeply dissected and
eroded terraces. The fans have broad, smooth, and -
commonly undulating slopes, and the terraces form hills
that have steep, convex slopes. Elevation ranges from
2,400 to 4,100 feet. A few small areas of Yermo and
Kimberlina soils on fans adjoining the San Bernardino
Mountains have an average frost-free season ranging
from 190 to 250 days.

This unit makes up about 2 percent of the survey area.
It is about 56 percent Yermo soils, 19 percent Kimberlina
soils, and 15 percent Typic Haplargids. The remaining 10
percent is components of minor extent.

Yermo soils are on alluvial fans and hills. Slope ranges
from 5 to 50 percent. Typically, the surface layer is
cobbly sandy loam. The underlying material is calcareous
gravelly sandy loam and very gravelly sandy loam. The
underlying material is as much as 60 percent gravel and
15 percent cobbles.

Kimberlina soils are on alluvial fans. Slope ranges from
2 to 9 percent. Typically, the soil is calcareous sandy
loam and loam and is 0 to 25 percent pebbles and
cobbles.

Typic Haplargids are on hills. Slope ranges from 8 to
15 percent. Typically, 70 to 90 percent of the surface is
covered by a desert pavement of varnished gravel and
cobbles. The surface layer ranges from gravelly sand to
gravelly sandy loam, and the subsoil ranges from sandy
loam to very gravelly sandy clay loam. The substratum
ranges from gravelly sand to very gravelly loamy sand.
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Of minor extent in this unit are the excessively drained
Arizo soils on alluvial fans, somewhat excessively
drained Cajon soils on alluvial fans, well drained
Cuddeback soils on terraces and alluvial fans, and well
drained Mirage and Nebona soils on terraces. Also
included is Badland on escarpments and in deeply
dissected drainageways.

Areas of this unit are used mainly as wildlife habitat,
for recreation, or as a source of gravel for construction.
Small areas are used for grazing.

If this unit is used for grazing, the main limitation is low
precipitation. Forage is limited to spring annuals and
shrubs.

This unit provides habitat for wildlife such as gray fox,
ground squirrels, thrashers, wrens, and numerous
reptiles. Kimberlina soils generally have fair potential for
growing wild herbaceous vegetation. Windbreaks,
watering facilities, and plantings for food and cover are
beneficial for wildlife. Yermo soils and Typic Haplargids
have poor or very poor potential for improving wildlife
habitat. Existing vegetation provides food and cover for
reptiles and rodents.

11. Rock outcrop-Lithic Torrlorthents-Sparkhule

Rock outcrop, and very shallow and shallow, moderately
steep and steep, well drained soils; on desert hills and
mountains

This map unit is on rocky ridges and hills and
prominent uplands that rise abruptly from the desert
landscape. These desert uplands are scattered
throughout the central and eastern parts of the survey
area as isolated outcrops and as groups of hills or
mountains. The soils formed mainly in residuum derived
from granitic and volcanic rock. Elevation ranges from
about 2,100 to 4,500 feet. A few small areas of
Sparkhule soils have an average frost-free season
ranging from 190 to 210 days in areas above an
elevation of 4,000 feet.

This unit makes up about 14 percent of the survey
area. It is about 54 percent Rock outcrop, 23 percent
Lithic Torriorthents, and 17 percent Sparkhule soils. The
remaining 6 percent is components of minor extent.

Rock outcrop is on foothills and mountains. it consists
of exposed igneous, metamorphic, or sedimentary rock
that includes little or no soil material. The kinds of rock
include granite, quartz monzonite, basalt, dacite,
limestone, quartz mica schist, and fanglomerate.

Lithic Torriorthents are on hills and mountains. Slope
ranges from 15 to 50 percent. The soil varies from sandy
loam to very gravelly sand throughout. Depth to hard
fractured granite ranges from 1 to 18 inches.

Sparkhule soils are on foothills. Slope ranges from 15
to 50 percent. Typically, the surface layer is gravelly
sandy loam and the subsoil is gravelly sandy clay loam
and sandy clay loam. Depth to hard volcanic rock ranges
from 14 to 20 inches.
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Of minor extent in this unit are the well drained Trigger
soils on foothills.

Areas of this unit are used mainly used as wildlife
habitat or for grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the barren areas. Generally, forage
is limited to spring annuals and shrubs.

Rock outcrop provides excellent denning and nesting
habitat for numerous animals and reptiles. This unit is
poorly suited to wildlife habitat development.
Maintenance of existing vegetation is a suitable wildlife
habitat management practice.

Soils of the San Gabriel and San Bernardino
Mountains on mountains, foothills, alluvial fans, and
terraces

Most of the soils in this group are on mountains and
foothills and in adjacent high positions along the
southern boundary of the survey area. The slopes are
gently sloping to steep. Elevation ranges from 3,400 feet
in western Summit Valley to 6,200 feet in the mountains
near the San Bernardino National Forest boundary. The
average annual precipitation ranges from 9 to 25 inches,
and the average annual temperature ranges from 52 to
60 degrees F. The average frost-free season ranges
from 150 days in the mountains along the National
Forest boundary to 190 days in Summit Valley. The
growing season on high alluvial fans that have good air
drainage is slightly longer.

Also in this group is a map unit of Hesperia and
Lucerne soils. This unit has climatic features that are
transitional to those of the other map units in this group
and to those of the two groups of the Mojave Desert.
This map unit is on high alluvial fans and terraces. It is
nearly level and gently sloping. Elevation ranges from
2,900 feet northwest of Hesperia to 4,000 feet near
Baldy Mesa. The average annual precipitation ranges
from 6 to 9 inches, and the average annual temperature
ranges from 60 to 63 degrees F. The average frost-free
season ranges from 190 days to 240. Air drainage is
good.

The soils in this group are moderately deep and very
deep and are well drained and somewhat excessively
drained. The surface layer is sandy loam and loamy fine
sand.

These soils are used mainly as wildlife habitat and for
grazing and homesite development. They are also used
for irrigated crops and pasture.

There are four units in this group. They make up about
9 percent of the survey area.

12. Arrastre-Rock outcrop-Crafton
Moderaie/y deep, steep, well drained soils, and Rock
outcrop, on foothills and mountains

This map unit is on foothills of the San Bernardino
Mountains, near Grapevine Canyon, near Arrastre
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Canyon, and along Oak Springs Ranch Road, and on
mountains near the San Bernardino National Forest
boundary, along the southern edge of the survey area.
The soils formed in residuum derived from granitic rock.
Elevation ranges from 3,400 to 6,200 feet.

This unit makes up about 2 percent of the survey area.
It is about 31 percent Arrastre soils, 25 percent Rock
outcrop, and 24 percent Crafton soils. The remaining 20
percent is components of minor extent.

Arrastre soils are on upland foothills. Slope ranges
from 30 to 50 percent. Typically, the surface layer is
sandy loam and the subsoil is gravelly sandy loam.
Depth to hard, broken granitic rock ranges from 20 to 40
inches.

Rock outcrop is on foothills and mountains. It consists
of exposed igneous rock that includes little or no soil
material. The kinds of rock include quartz monzonite,
granodiorite, granite, and small areas of diorite and
gabbro.

Crafton soils are on mountains, mainly on north
aspects. Slope ranges from 30 to 50 percent. Typically,
the surface layer is sandy loam. The underlying material
is sandy loam and gravelly sandy loam. Depth to
shattered, weathered granitic rock ranges from 20 to 40
inches.

Of minor extent in this unit are the well drained
Cushenbury soils and somewhat excessively drained
Sheephead soils on ridgetops, knolls, and side slopes.

This unit is used mainly as wildlife habitat or for
grazing.

If this unit is used for grazing, the main limitations are
the generally rugged terrain and the small dense areas
of shrubs and trees. Primary forage is desert
needlegrass, bluegrass, and shrubs.

This unit provides habitat for wildlife including fox,
ground squirrels, thrashers, wrens, and reptiles. Potential
for development of rangeland wildlife habitat is fair.
Existing vegetation, such as California juniper and filaree,
provides cover and food for wildlife.

13. Gullied land-Haploxeralfs-Bull Trail

Gullied land, and very deep, gently sloping to moderately
steep, well drained soils; on alluvial fan remnants and
terraces

This map unit is on broad to narrow, old alluvial fan
remnants and terraces that have been uplifted and
deeply dissected. It is in the southwestern part of the
survey area and is bordered on the south by the Inface
Bluffs, along Cajon Creek, and the mountainous uplands
of the San Bernardino National Forest. The soils formed
in old mixed alluvium derived dominantly from granitic
material. Elevation ranges from about 3,800 to 5,000
feet.

This unit makes up about 3 percent of the survey area.
It is about 27 percent Gullied land, 27 percent
Haploxeralfs, and 22 percent Bull Trail soils. The
remaining 24 percent is components of minor extent.
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Gullied land is on remnants of alluvial fans. It consists
of areas where intermittent streams have become deeply
entrenched, and the soil profile has been nearly
destroyed. Slope is undulating or gently rolling and
ranges from 2 to 9 percent.

Haploxeralfs are on remnants of alluvial fans. Slope
ranges from 10 to 30 percent. The soils are severely
eroded. In some places the surface layer is sandy loam.
The subsaoil is thin to thick sandy clay loam or sandy
loam.

Bull Trail soils are on terraces and remnants of alluvial
fans. Slope ranges from 15 to 30 percent. Typically, the
surface layer is sandy loam and the subsoil is thick
sandy clay loam and sandy loam.

Of minor extent in this unit are the well drained
Wrightwood soils on terraces, somewhat excessively
drained Avawatz soils along lower alluvial fans and
stream channels, somewhat excessively drained to well
drained Typic Xerorthents on steep side slopes, cuestas,
and hogbacks, and Badland on escarpments.

This unit is used mainly as wildlife habitat or for
grazing. A few smalil areas are used as homesites.

This unit is limited for many uses by the hazard of
erosion, steepness of slope, and moderately siow to
moderate permeability.

If this unit is used for grazing, the main limitations are
the severe hazard of erosion, rugged terrain, and small,
dense areas of shrubs and trees. The Bull Trail soils of
this unit are suited to grazing. Primary forage is desert
needlegrass, bluegrass, and shrubs.

This unit provides habitat for wildlife such as fox,
black-tailed jackrabbit, mice, quail, sparrows, and
reptiles. Bull Trail soils have good potential for
development of rangeland wildlife habitat. Because of
the variability of the areas of Gullied land and
Haploxeralfs, onsite investigation is needed to determine
suitable areas for wildlife habitat development.

14. Avawatz-Oak Glen

Very deep, gently sloping and moderately sloping,
somewhat excessively drained and well drained soils; on
alluvial fans and stream terraces

This map unit is in incised drainageways on alluvial
fans between alluvial fan remnants and on stream
terraces in upland stream valleys in the southwestern
part of the survey area, including Summit Valley,
Antelope Valley, and Horsethief Canyon. It is bordered
on the south by the San Bernardino National Forest.
Elevation ranges from about 3,400 to 5,200 feet.

This unit makes up about 1 percent of the survey area.
it is about 42 percent Avawatz soils and 35 percent Oak
Glen soils. The remaining 23 percent is components of
minor extent.

Avawatz soils are in intermittent drainageways on
alluvial fans. They are somewhat excessively drained.
Slope ranges from 2 to 9 percent. Typically, the surface
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layer is sandy loam. The underlying material is loamy
sand and thin strata of sandy loam.

Oak Glen soils are on the upper parts of alluvial fans
and stream terraces. These soils are well drained. Slope
ranges from 2 to 9 percent. Typically, the profile is sandy
loam throughout.

Of minor extent in this unit are the excessively drained
Soboba soils and well drained Hanford soils and the
somewhat excessively drained Tujunga soils on high
alluvial fans in the extreme southeastern part of the
survey area.

Areas of this unit are used mainly as wildlife habitat or
for grazing. A few small areas are used for irrigated
pasture and homesite development.

If this unit is used for homesite development or
irrigated crops, the main limitations include the hazards
of soil blowing and water erosion and slope. The short
growing season is a limitation for some crops.

If this unit is used for grazing, the main limitations are
the generally rugged terrain and small thickets. Primary
forage is desert needlegrass, bluegrass, and shrubs.

This unit provides habitat for wildlife such as coyote,
ground squirrels, kangaroo rats, hawks, thrushes, and
reptiles. The potential for developing rangeland wildlife
habitat is fair to good. Vegetation such as scrub oak,
chamise, and desert needlegrass provides food and
cover for wildlife.

15. Hesperia-Lucerne
Very deep, nearly level and gently sloping, well drained
soils; on high alluvial fans and terraces

This map unit is mainly on broad high fans west and

east of Hesperia and on terraces on Baldy Mesa. The
soils formed in alluvium derived dominantly from granitic

material. Elevation ranges from about 2,900 to 4,000
feet.

This unit makes up about 3 percent of the survey area.
It is about 56 percent Hesperia soils and 33 percent
Lucerne soils. The remaining 11 percent is soils of minor
extent.

Hesperia soils are on alluvial fans. Slope ranges from
2 to 5 percent. Typically, the surface layer is loamy fine
sand. The underlying material is sandy loam.

Lucerne soils are on alluvial fans and terraces. Slope
ranges from 0 to 5 percent. Typically, the profile is sandy
loam.

Of minor extent in this unit are the somewhat
excessively drained Cajon soils on alluvial fans, well
drained Helendale soils on fans, and well drained
Wrightwood and Bull Trail soils on terraces.

Areas of this unit are used mainly as wildlife habitat,
for grazing, or for homesite development. A few small
areas are used for irrigated crops.

If the soils in this unit are used for homesite
development or irrigated crops, the main limitations are
the hazard of soil blowing, low fertility, and an
inadequate supply of irrigation water. Homesite
development is rapidly increasing on this unit. It is readily
accessible by major roads that lead to large communities
in southern California.

Forage on this unit generally is limited to spring
annuals and shrubs. Desert needlegrass, a perennial
grass, is in some areas.

This unit provides habitat for wildlife including foxes,
ground squirrels, thrashers, wrens, and reptiles. Potential
for rangeland wildlife habitat development is fair. Existing
vegetation such as California juniper and filaree provides
cover and food for wildlife.
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The map units delineated on the detailed maps with
this survey represent the soils or miscellaneous areas in
the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine
the suitability and potential of a unit for specific uses.
They also can be used to plan the management needed
for those uses. More information on each map unit is
given under “Use and Management of the Soils.”

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

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

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the data.

The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape
into segments that have similar use and management
requirements. The delineation of such landscape
segments on the map provides sufficient information for
the development of resource plans, but if intensive use
of small areas is planned, onsite investigation to
precisely define and locate the soils and miscellaneous
areas is needed.

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Cajon sand, 9 to 15 percent
slopes, is one of several phases in the Cajon series.

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

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Nebona-Cuddeback complex, 2 to 9 percent slopes, is
an example.

An association is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or necessary
to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or
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miscellaneous areas are somewhat similar. Avawatz-Oak
Glen association, gently sloping, is an example.

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

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Playas is an example.

This survey was mapped at two levels of detail. At the
most detailed level, map units are narrowly defined. This
means that map unit boundaries were plotted and
verified at closely spaced intervals. At the less detailed
level, map units are broadly defined. Boundaries were
plotted and verified at wider intervals. The broadly
defined units are indicated by an asterisk in the map
legend. The detail of mapping was selected to meet the
anticipated long-term use of the survey, and the map
units were designed to meet the needs for that use.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of Tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils or
miscellaneous areas.

Map Unit Descriptions

100 Arizo gravelly loamy sand, 2 to 9 percent
slopes. This very deep, excessively drained soil is on
alluvial fans. It formed in alluvium derived dominantly
from granitic material. Slopes are long, smooth, convex,
and gently sloping to moderately sloping. Most areas are
dissected by deep intermittent drainageways at the head
of alluvial fans. The natural vegetation is mainly yucca,
desert shrubs, grasses, and forbs. Elevation is 1,900 to
3,300 feet.

Typically, the upper part of this soil is very pale brown
gravelly loamy sand about 15 inches thick. Below this to
a depth of 60 inches or more is pale brown very gravelly
loamy coarse sand. In some areas of simitar included
soils, the upper part of the soil is gravelly sand.

Included in this unit are small areas of Cajon gravelly
sand, Yermo soils, and Kimberlina soils on fans. Also
included are small areas of soils that are similar to this
Arizo soil but are gravelly below a depth of 15 inches
and small areas that are covered with stones and
cobbles.

Permeability of this Arizo soil is very rapid. Available
water capacity is low. Runoff is very slow, and the
hazard of water erosion is slight. The hazard of soil
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blowing is slight. Effective rooting depth is 60 inches or
more. The soil is subject to occasional, very brief periods
of flooding.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for homesite development.

If this unit is used for grazing, the main limitation is low
precipitation. Grazing is limited to a few weeks in spring
when plant growth is at its peak. Major forage species
are desert needlegrass, red brome, and filaree.

If this unit is used for homesite development, the main
limitations are the hazard of flooding, the content of
gravel, cobbles, and stones, the very rapid permeability,
and the low availabie water capacity. Dikes and
diversions that have outlets designed to bypass
floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding.

Because of the very rapid permeability, septic tank
absorption fields function well; however, unfiltered
effluent can contaminate the ground water (fig. 5).

As much of the existing natural vegetation as feasible
should be left around homesites. Windbreaks can be
used around homesites to provide protection from the
wind. Trees suitable for use in windbreaks include
Arizona cypress and Athel. Establishment of landscaping
plants is limited by the content of gravel, cobbles, and
stones in the soil and by the low available water
capacity. Establishing and maintaining landscaping plants
can be achieved by properly fertilizing, mulching, and
irrigating.

This unit is in capability subclass Vlis (30),
nonirrigated.

101 Arrastre-Rock outcrop complex, 30 to 50
percent slopes. This map unit is on upland foothills.
The natural vegetation is mainly juniper, desert shrubs,
grasses, and forbs. Elevation is 4,100 to 5,000 feet.

This unit is 60 percent Arrastre sandy loam and 20
percent Rock outcrop. The Arrastre soil is on hillsides,
ridges, and side slopes of rugged upland foothills. Slopes
are steep and convex. Slope ranges from 30 to 50
percent. Rock outcrop is on ridges and hilisides. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Crafton sandy
loam, Sheephead gravelly sandy loam, and Cushenbury
loamy sand on hillsides, knolls, and ridges. In small
areas at the head of Grapevine Canyon and at the south
end of Milpas Road, there are soils that have a neutral,
brownish gray sandy loam surface layer about 8 inches
thick over gray or brownish gray sandy loam or loamy
coarse sand about 20 inches thick over hard gabbro. In
small areas west of Juniper Flats, there are soils that are
pale brown gravelly sandy loam about 16 inches thick
over hard limestone. Also included in this unit are small
areas of soils that are underlain by weathered granitic
rock that is easily penetrated by roots and small areas of
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Figure 5. Soll profile in an area of Arizo gravelly loamy sand, 2 to
9 percent slopes. Installation of septic tank absorption fields
is hindered In areas of this unit where the content of gravel
and cobbles ranges from 20 to 60 percent.

soils on the walls of narrow canyons that have slopes of
50 to 60 percent. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

The Arrastre soil is moderately deep and well drained.
It formed in material weathered from granitic rock.
Typically, the upper part of the surface layer is brown
sandy loam about 6 inches thick and the lower part is
brown gravelly sandy loam about 11 inches thick. The
subsoil to a depth of 26 inches is yellowish brown
gravelly sandy loam over hard, shattered granitic rock. In
some areas of similar included soils, the surface layer is
gravelly sandy loam and gravelly loamy sand and is 5 to
14 percent clay. Depth to bedrock ranges from 20 to 40
inches.
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Permeability of the Arrastre soil is moderately rapid.
Available water capacity is very low or low. Runoff is
medium or rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.
Effective rooting depth is 20 to 40 inches.

Rock outcrop consists of exposed areas of granitic
rock.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
the hazard of water erosion and the very low or low
available water capacity. Grazing is limited to a few
weeks in spring when plant growth is at its peak. Brush
management that includes properly designed firebreaks,
livestock trails, and access roads is necessary to limit
wildfires and soil erosion. Natural terrain barriers
associated with this unit should be used as livestock
management area boundaries. Major forage species are
desert needlegrass, bluegrass, and Nevada ephedra.

This map unit is in capability subclass Vlle (20),
nonirrigated.

102 Avawatz-Oak Glen association, gently sloping.
This map unit is in narrow to broad, deeply incised
drainageways and on alluvial fans in upland valleys.
Slopes are convex and range from 2 to 9 percent. The
natural vegetation is mainly juniper, desert shrubs,
grasses, and forbs. Elevation is 3,400 to 5,200 feet.

This unit is 50 percent Avawatz sandy loam and 40
percent Oak Glen sandy loam. The Avawatz soil is in
deeply incised intermittent drainageways or on narrow to
broad alluvial fans in valleys of intermittent streams. The
Oak Glen soil is on the upper parts of alluvial fans near
stream valleys.

Included in this unit are small areas of soils that are
similar to this Oak Glen soil but have a surface layer that
is about 16 to 18 inches thick and are on alluvial fans
and small areas of soils in drainageways and on narrow
fans that are similar to this Avawatz soil but are sandy
throughout or are overwashed by recent sandy, gravelly,
or cobbly deposits. There are small areas of an alluvial
soil near Oak Springs Ranch road that is dark grayish
brown gravelly loamy fine sand. This soil is high in
content of mica and has an overwash of cobbles and
stones. On the Los Flores Ranch are areas of soils that
have a temporary water table at a depth of 24 to 30
inches in small concave areas during the irrigation
season. Included areas make up about 10 percent of the
total acreage. The percentage varies from one area to
another.

The Avawatz soil is very deep and somewhat
excessively drained. It formed in alluvium derived
dominantly from granitic material. Typically, the surface
layer is brown sandy loam about 15 inches thick. The
underlying material to a depth of 60 inches or more is
pale brown loamy sand that has thin strata of sandy
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loam. In some areas of similar included soils, the surface
layer is loamy sand.

Permeability of the Avawatz soil is rapid. Available
water capacity is low. Runoff is slow, and the hazard of
water erosion is slight or moderate. The hazard of soil
blowing is moderate. Effective rooting depth is 60 inches
or more. The soil is subject to rare periods of flooding.

The Oak Glen soil is very deep and well drained. it
formed in alluvium derived dominantly from granitic
material. Typically, the surface layer is gray sandy loam
about 22 inches thick. The underlying material to a depth
of 60 inches or more is grayish brown and brown sandy
loam. In some areas of similar included soils, the upper 6
inches of the surface layer is loam or loamy sand.

Permeability of the Oak Gien soil is moderately rapid.
Available water capacity is moderate or high. Runoff is
slow or medium, and the hazard of water erosion is
slight or moderate. The hazard of soil blowing is
moderate. Effective rooting depth is 60 inches or more.
The soil is subject to rare periods of flooding.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for irrigated pasture and homesite
development.

If this unit is used for grazing, the main limitation is the
hazard of soil blowing. The Avawatz soil is also limited
by the low available water capacity. Grazing is limited to
a few weeks in spring when plant growth is at its peak.
Prescribed burning or thinning increases the production
of forage by reducing the competition from California
juniper and singleleaf pinyon. Major forage species are
desert needlegrass, filaree, and ephedra.

This unit is suited to most climatically adapted crops. It
is presently used for irrigated pasture that has yields of
10 to 12 animal-unit-months. The soils in this unit are
limited by the hazards of soil blowing and water erosion
and by slope. The Avawatz soil is also limited by low
available water capacity, and the Oak Glen soil is also
limited by the moderate available water capacity.
Sprinkler irrigation is better suited to this unit than most
other methods because of the slope and restricted
available water capacity. Drip irrigation is also suited to
orchards. These systems, if properly designed, insure
better distribution of water on sloping soils. Irrigation
water should be properly managed. Light, frequent
applications of water conserve water and keep soil
losses to a minimum.

Returning crop residue to the soil and, where feasible.
feaving stubble on the surface reduce soil blowing and
water erosion and increase the organic matter content.
New alfalfa seedlings can be protected by fall seeding
the alfalfa in standing grain or sudangrass stubble. Grain
can be seeded simultaneously with alfalfa or pasture
plants to protect seedlings from soil blowing.

If this unit is used for orchards, cover crops should be
established to reduce water erosion and soil blowing.
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Planting windbreaks around fields also reduces soil
blowing. Among the trees most suitable for use in
windbreaks are Arizona cypress and aleppo pine.

If this unit is used for homesite development, it is
limited by the hazards of water erosion, flooding, and soil
blowing. Dikes and diversions that have outlets designed
to bypass floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce water erosion
and soil blowing. Protective measures such as mulching
or seeding are needed to reduce water erosion on
construction sites during winter. Areas disturbed during
construction should be revegetated as soon as feasible.
Windbreaks can be used around homesites to provide
protection from the wind and reduce soil blowing.
Establishing and maintaining landscaping plants can be
achieved by properly fertilizing, mulching, and irrigating.

The Avawatz soil is also limited by the hazard of
sloughing. Because of the sandy texture of this soil,
cutbanks are not stable and are subject to sloughing.

If the Avawatz soil is used for septic tank absorption
fields, the main limitation is the rapid permeability. Septic
tank absorption fields function well; because of the rapid
permeability, however, unfiltered effluent can
contaminate the ground water.

The Avawatz soil is in capability unit llle-1 (20),
irrigated, and in capability subclass Vle (20), nonirrigated.
The Oak Glen soil is in capability unit lle-1 (20), irrigated,
and in capability subclass Vle (20), nonirrigated.

103 Badland. This map unit is on cliffs and bluffs and
has steep and very steep slopes. It is dissected by
numerous intermittent drainageways that have cut into
the more erodible geologic material. It is barren.

Included in this unit are small areas of Cajon sand in
drainageways, Rock outcrop and Lithic Torriorthents on
uplands, and Nebona sandy loam and Cuddeback sandy
loam on terrace remnants.

Runoff is very rapid, and the hazard of water erosion is
very high. Geologic erosion is active. Drainage and
permeability vary from one area to another. The unit is
subject to rare periods of flooding.

This unit is used mainly as wildlife habitat.

This map unit is in capability subclass Vllile (30),
nonirrigated.

104 Bousic clay. This very deep, moderately well
drained, nearly level soil is on basin rims. It formed in
fine-textured alluvium derived from mixed sources.
Slopes are broad and smooth and range from 0 to 1
percent. The natural vegetation is mainly salt tolerant
shrubs, grasses, and forbs. Elevation is 2,850 to 2,900
feet.

Typically, the surface layer is very pale brown clay
about 5 inches thick. The underlying material to a depth
of 60 inches or more is pale brown and light yellowish
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brown clay that includes soft lime masses and hard
concretions below a depth of 40 inches. These lime
masses and concretions form a discontinuous caliche
layer that extends to a depth of 60 inches or more. The
clay content increases as depth increases. Reaction is
moderately alkaline or strongly alkaline. The upper 36
inches is strongly saline and strongly alkali. In some
areas of similar included soils, the surface layer is silty
clay loam to silty clay.

Included in this unit are small areas of Peterman clay
on basin rims.

Permeability of this Bousic soil is slow. Available water
capacity is very low or low because of the content of
salts and alkali, but it is high in areas where the soil has
been reclaimed. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is slight.
Effective rooting depth is 60 inches or more. The soil is
subject to rare periods of flooding.

This unit is used mainly as wildlife habitat. Small areas
have been reclaimed and are used for irrigated crops
such as alfalfa, small grain hay, and pasture. This unit is
also used for grazing.

This unit is poorly suited to irrigated crops unless it
has been reclaimed. It is limited mainly by the high
content of salts and alkali in areas that have not been
reclaimed. In reclaimed areas, estimated yields for the
crops grown are: alfalfa 5 to 7 tons, small grain hay 1.5
to 2.5 tons, and pasture 8 to 10 animal-unit-months.

The fine texture of the soil, slow permeability, and the
problem of obtaining high quality water for leaching limit
reclamation. The content of salts and alkali in the soil
can be reduced by leaching, applying proper amounts of
soil amendments, and returning crop residue to the soil.
Generally, there is gypsum in this soil, which aids in the
reclamation process. Subsoiling breaks up restrictive
layers and allows water and saits to move out of the root
zone. During reclamation, only highly salt tolerant plants
should be grown. In areas where this soil has been
irrigated for a long time, the content of salts in the upper
24 1o 30 inches has been lowered to a satisfactory level
for common salt tolerant plants. Grain can be seeded
simultaneously with alfalfa or pasture plants to aid in
establishing new seedlings. Returning crop residue to the
soil reduces surface crusting and increases water
infiltration.

Border and sprinkler irrigation systems are suited to
this soil. Before reclamation has been completed,
however, the use of sprinklers on this soil is limited by
the slow water intake rate, fine surface texture, and
muddiness. Muddiness hinders the movement of
sprinkler equipment. Enough water must be applied to
satisfy the needs of the crop and to leach the salts and
alkali out of the root zone. In most areas the soil should
be leveled and smoothed to obtain uniform distribution of
water and to prevent salts from accumulating in high
spots. Sprinkler systems should be designed so that the
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water is applied at a rate that does not exceed the water
intake rate of the soil.

If this unit is used for grazing, the main limitation is the
high content of salts and alkali. Grazing is limited to a
few weeks in spring when plant growth is at its peak.
Areas of this unit have been cleared for cultivation,
causing a permanent removal of many perennial plant
species. Major forage species are shadscale, fiddleneck,
and filaree.

If this unit is used for homesite development, the main
limitations are the hazard of flooding, high shrink-swell
potential, sfow permeability, and high content of salts
and alkali.

Dikes and diversions that have outlets designed to
bypass floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding. The
effects of shrinking and swelling can be minimized by
using an appropriate engineering design and by
backfilling with material that has low shrink-swell
potential. If this unit is used for septic tank absorption
fields, longer absorption lines and the use of sandy
backfill for the trench help to compensate for the siow
permeability.

Landscaping plants that are salt and alkali tolerant
should be used. Drainage, irrigation water management,
and addition of soil amendments can reduce the content
of salts and alkali.

This unit is suited to wetland wildlife developments
such as fishponds or duckponds. It is limited by the high
clay content, which makes the soil difficult to pack.

This map unit is in capability unit IVs-6 (30), irrigated,
and capability subclass Vlls (30), nonirrigated.

105 Bryman loamy fine sand, 0 to 2 percent
slopes. This very deep, well drained soil is on terraces
and old alluvial fans. It formed in alluvium derived
dominantly from granitic material. Slopes are broad,
smooth, slightly convex, and nearly level. Most areas are
dissected by shallow intermittent drainageways. The
natural vegetation is mainly yucca, desert shrubs,
grasses, and forbs. Elevation is 2,800 to 3,200 feet.

Typically, the surface layer is pale brown and light
yellowish brown loamy fine sand about 9 inches thick.
The upper part of the subsoil is brown sandy loam 3
inches thick over reddish brown sandy clay loam about
20 inches thick, the next part is pink sandy loam about
14 inches thick, and the lower part is light brown loamy
sand about 34 inches thick. The substratum to a depth
of 99 inches is light yellowish brown sand. Depth to the
pink sandy loam is 30 to 63 inches. In some areas of
similar included soils, the surface layer is loamy sand or
coarse sand.

Included in this unit are small areas of Cajon sand on
recent fans, Helendale loamy sand on old fans, Mohave
Variant loamy sand on terraces near the Mojave River,
and Bryman soils that have slopes of 3 to 4 percent.
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Also included are small areas of soils that have pebbles
and cobbles on the surface.

Permeability of this Bryman soil is moderately slow.
Available water capacity is moderate or high. Runoff is
slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high. Effective rooting depth is
60 inches or more.

This unit is used mainly for irrigated crops. The main
crops are alfalfa, small grain hay, and pasture. The unit
is also used for grazing and homesite development and
as wildlife habitat.

This unit is suited to irrigated crops. Estimated yields
for the crops grown are: alfalfa 6 to 8 tons, small grain
hay 1.5 to 2.5 tons, and pasture 10 to 12 animal-unit-
months. This unit is limited by the hazard of soil blowing,
the high water intake rate, and low fertility. Sprinkier
irrigation is better suited to this unit than most other
methods because of the high water intake rate. Sprinkler
systems, if properly designed, insure better distribution of
water on soils that have a sandy surface layer. Border
irrigation is also suited to this unit. In designing either
type of irrigation system, the moderately slow
permeability of the subsoil and the moderate or high
available water capacity should be considered in
determining the rate and frequency of application and
the amount of the water to use. Irrigation water should
be managed to meet the needs of the crop and to
conserve water.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and increase the
organic matter content. New alfalfa seedlings can be
protected by fall seeding the alfalfa in standing grain or
sudangrass stubble. Grain can be seeded simultaneously
with alfalfa or pasture plants to protect seedlings from
wind damage.

Planting windbreaks around fields also reduces soil
blowing. Among the trees most suitable for use in
windbreaks are Arizona cypress, aleppo pine, and Athel.

If this unit is used for homesite development, it is
limited by the moderate shrink-swell potential, low
strength, the hazard of sloughing, the moderately slow
permeability of the subsoil, the rapid permeability of the
substratum, and the hazard of soil blowing. Buildings and
roads should be designed to offset the effects of
shrinking and swelling. If the unit is used as a base for
roads, the upper part of the soil can be mixed with the
underlying sand to increase its strength and stability.
Cutbanks in the sandy part of the subsoil and of the
substratum are subject to sloughing. Shoring should be
considered to protect personnel working in trenches.

The limitation of moderately slow permeability in the
subsoil can be overcome by increasing the size of the
septic tank absorption field or by placing the filter tile
below the restrictive layer. Because of the rapid
permeability of the substratum, however, unfiltered
effluent can contaminate the ground water.

Soil Survey

As much existing natural vegetation as feasible should
be left around homesites to reduce soil blowing. Areas
disturbed during construction should be revegetated as
soon as feasible. Windbreaks can be used around
homesites to provide protection from the wind and
reduce soil blowing. Establishing and maintaining
landscaping plants can be achieved by properly
fertilizing, mulching, and irrigating.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Areas of this unit have been cleared for
cultivation, causing a permanent removal of many
perennial species. Clearing, or any other disturbance that
destroys the soil structure and vegetation, can result in
increased soil blowing, barren areas, and lower overall
production. In some areas historical clearing has
contributed to an increase of Indian ricegrass. Major
forage species are Indian ricegrass, desert needlegrass,
and filaree.

This map unit is in capability unit lle-1 (30), irrigated,
and in capability subclass Vlle (30), nonirrigated.

106 Bryman loamy fine sand, 2 to 5 percent
slopes. This very deep, well drained soil is on terraces.
it formed in alluvium derived dominantly from granitic
material. Slopes are broad, smooth, convex, and gently
sloping or undulating. Most areas are dissected by
moderately deep intermittent drainageways. The natural
vegetation is mainly yucca, desert shrubs, grasses, and
forbs. Elevation is 3,000 to 3,400 feet.

Typically, the surface layer is pale brown loamy fine
sand about 9 inches thick. The upper part of the subsoil
is reddish brown sandy clay loam about 34 inches thick,
and the lower part to a depth of 60 inches or more is
pink sandy loam. Depth to the sandy loam layer of the
subsoil ranges from 30 to 63 inches. In some areas of
similar included soils, the surface layer is loamy sand.

Included in this unit are small areas of Cajon sand on
recent fans, Helendale loamy sand on old fans, and
Mohave Variant loamy sand on terraces near the Mojave
River. Also included are small areas of soils that have
pebbles and cobbles on the surface.

Permeability of this Bryman soil is moderately slow.
Available water capacity is moderate or high. Runoff is
slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high. Effective rooting depth is
60 inches or more.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for irrigated crops such as alfalfa,
small grain hay, and pasture. A few areas are used for
homesite development.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Areas of this unit have been cleared for
cultivation, causing a permanent removal of many
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perennial species. Clearing, or any other disturbance that
destroys the soil structure and vegetation, can result in
increased soil blowing, barren areas, and lower overall
production. In some areas historical clearing has
contributed to an increase of Indian ricegrass. Major
forage species are Indian ricegrass, desert needlegrass,
and filaree.

This unit is suited to irrigated crops. Estimated yields
for the crops grown are: alfalfa 6 to 8 tons, small grain
hay 1.5 to 2.5 tons, and pasture 10 to 12 animal-unit-
months. This unit is limited by the hazard of soil blowing,
high water intake rate, slope, and low fertility. Sprinkler
irrigation is better suited to this unit than most other
irrigation methods because of the high water intake rate
and slope. Sprinkler systems, if properly designed, insure
better distribution of water on soils that have a sandy
surface layer. In designing the irrigation system, the
moderately slow permeability of the subsoil and the
moderate or high available water capacity should be
considered in determining the rate and frequency of
application and the amount of water to use. Irrigation
water should also be managed to meet the needs of the
crop and to conserve water and keep soil losses to a
minimum.

This unit should not be leveled for irrigation. Leveling
will expose sandy clay loam, and the resulting surface
layer of the soil will be sandy clay loam and loamy fine
sand. In this material, the water intake rate will vary from
low to high and proper distribution of irrigation water will
be difficult to achieve.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and increase the
organic matter content. New alfalfa seedlings can be
protected by fall seeding the alfalfa in standing grain or
sudangrass stubble. Grain can be seeded simultaneously
with alfalfa or pasture plants to protect seedlings from
wind damage.

Planting windbreaks around fields also reduces soil
blowing. Among the trees most suitable for use in
windbreaks are Arizona cypress, aleppo pine, and Athel.

If this unit is used for homesite development, it is
limited by the moderate shrink-swell potential, low
strength, hazard of sloughing, the moderately slow
permeability of the subsoil, the rapid permeability of the
substratum, and the hazard of soil blowing. Buildings and
roads should be designed to offset the effects of
shrinking and swelling. If the unit is used as a base for
roads, the upper part of the soil can be mixed with the
underlying loamy sand to increase its strength and
stability. Cutbanks in the sandy part of the subsoil and in
the substratum are subject to sloughing. Shoring can be
used to prevent trenches from caving in.

The limitation of moderately slow permeability in the
subsoil can be overcome by increasing the size of the
septic tank absorption field or by placing the filter tile
below the restrictive layer. Because of the rapid
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permeability of the substratum, however, unfiltered
effluent can contaminate the ground water.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce soil blowing.
Areas disturbed during construction should be
revegetated as soon as feasible. Windbreaks can be
used around homesites to provide protection from the
wind and reduce soil blowing. Establishing and
maintaining landscaping plants can be achieved by
properly fertilizing, mulching, and irrigating.

This map unit is in capability unit lle-1 (30), irrigated,
and in capability subclass Vlle (30), nonirrigated.

107 Bryman loamy fine sand, 5 to 9 percent
slopes. This very deep, well drained soil is on terraces.
It formed in alluvium derived dominantly from granitic
material. Slopes are short, convex, and moderately
sloping. Most areas are dissected by deep intermittent
drainageways. The natural vegetation is mainly yucca,
desert shrubs, grasses, and forbs. Elevation is 3,000 to
3,200 feet.

Typically, the surface layer is light yellowish brown
loamy fine sand about 9 inches thick. The upper part of
the subsaoil is reddish brown sandy clay loam about 30
inches thick, and the lower part of the subsoil and the
substratum are light brown and light yellowish brown
loamy sand to a depth of 60 inches or more. Depth to
loamy sand is 30 to 63 inches. In some areas of similar
included soils, the surface layer is sand or loamy sand.

Included in this unit are small areas of Cajon sand on
recent fans, Helendale loamy sand on old fans, and
Bryman soils that have slopes of 10 to 13 percent. Also
included are small areas of soils that have pebbles and
cobbles on the surface.

Permeability of this Bryman soil is moderately slow.
Available water capacity is moderate or high. Runoff is
slow, and the hazard of water erosion is slight or
moderate. The hazard of soil blowing is high. Effective
rooting depth is 60 inches or more.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for homesite development.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Areas of this unit have been cleared for
cultivation, causing a permanent removal of many
perennial species. Clearing, or any other disturbance that
destroys the soil structure and vegetation, can result in
increased soil blowing, barren areas, and lower overall
production. In some areas historical clearing has
contributed to an increase of Indian ricegrass. Major
forage species are Indian ricegrass, desert needlegrass,
and filaree.

If this unit is used for homesite development, it is
limited by the moderate shrink-swell potential, low
strength, hazard of sloughing, the moderately slow
permeability of the subsoil, the rapid permeability of the
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substratum if septic tanks are used, and the hazard of
soil blowing. Buildings and roads should be designed to
offset the effects of shrinking and swelling. f the unit is
used as a base for roads, the upper part of the soil can
be mixed with the underlying sand to increase its
strength and stability. Cutbanks in the sandy part of the
subsoil and in the substratum are subject to sloughing.
Shoring can be used to prevent trenches from caving in.

The moderately slow permeability of the subsoil can
be overcome by increasing the size of the septic tank
absorption field or by placing the filter tile below the
restrictive layer. Because of the rapid permeability of the
substratum, however, unfiltered effluent can contaminate
the ground water.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce the hazard of
water erosion and soil blowing. Areas disturbed during
construction should be revegetated as soon as feasible.
Windbreaks can be used around homesites to provide
protection from the wind and reduce soil blowing.
Establishing and maintaining landscaping plants can be
achieved by properly fertilizing, mulching, and irrigating.

This map unit is in capability subclass Vlle (30),
nonirrigated.

108 Bryman loamy fine sand, 9 to 15 percent
slopes. This very deep, well drained soil is on terraces.
It formed in alluvium derived dominantly from granitic
material. Slopes are short, convex, and strongly sloping.
Most areas are dissected by deep intermittent
drainageways or small eroding gullies. The natural
vegetation is mainly yucca, desert shrubs, grasses, and
forbs. Elevation is 3,000 to 3,200 feet.

Typically, the surface layer is very pale brown loamy
fine sand about 9 inches thick. The subsoil is reddish
brown sandy clay loam about 30 inches thick. The
substratum is light yellowish brown loamy sand to a
depth of 60 inches or more. Depth to the loamy sand is
30 to 63 inches. In some areas of similar included soils,
the surface layer is sand.

Included in this unit are small areas of Cajon sand on
recent fans, Helendale loamy sand on old fans, and
Lavic loamy fine sand on fans and remnant surfaces.
Also included are small areas of soils that are similar to
this Bryman soil but have slopes of more than 15
percent and soils that have pebbles and cobbles on the
surface.

Permeability of this Bryman soil is moderately slow.
Available water capacity is moderate or high. Runoff is
medium, and the hazard of water erosion is moderate.
The hazard of soil blowing is high. Effective rooting
depth is 60 inches or more.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the hazards of water erosion and
soil blowing. Grazing is limited to a few weeks in spring
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when plant growth is at its peak. Areas of this unit have
been cleared for cultivation, causing a permanent
removal of many perennial species. Clearing, or any
other disturbance that destroys the soil structure and
vegetation, can result in increased water erosion, soil
blowing, barren areas, and lower overall production.
Major forage species are Indian ricegrass, desert
needlegrass, and filaree.

If this unit is used for homesite development, the main
limitations are the shrink-swell potential, low strength,
hazard of sloughing, the moderately slow permeability of
the subsoil, the hazard of contaminating the ground
water if septic tanks are used, slope, and the hazards of
water erosion and soil blowing. Buildings and roads
should be designed to offset the effects of shrinking and
swelling. If the unit is used as a base for roads, the
upper part of the soil can be mixed with the underlying
loamy sand to increase its strength and stability.
Cutbanks in the sandy material of the lower part of the
subsoil and substratum are subject to sloughing. Shoring
can be used to prevent trenches from caving in.

The limitation of moderately slow permeability in the
subsoil can be overcome by increasing the size of the
septic tank absorption field or by placing the filter tile
below the restrictive layer. Because of the rapid
permeability of the substratum, however, unfiltered
effluent can contaminate the ground water. Steepness of
slope is also a concern in installing septic tank
absorption fields. Absorption lines should be installed on
the contour.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce water erosion
and soil blowing. Areas disturbed during construction
should be revegetated as soon as feasible. Windbreaks
can be used around homesites to provide protection
from the wind and reduce soil blowing. Among the trees
most suitable for use in windbreaks are Arizona cypress,
aleppo pine, and Athel. Establishing and maintaining
landscaping plants can be achieved by properly
fertilizing, mulching, and irrigating.

This map unit is in capability subclass Vlle (30),
nonirrigated.

109 Bryman sandy clay loam, 0 to 2 percent
slopes. This very deep, well drained soil is on alluvial
fans adjacent to closed basins. It formed in alluvium
derived dominantly from granitic material. Slopes are
long and narrow. The natural vegetation is mainly yucca,
desert shrubs, grasses, and forbs. Elevation is 2,850 to
2,900 feet.

Typically, the surface layer is pink or pinkish gray
sandy clay loam about 6 inches thick. The subsoil is
reddish brown sandy clay loam about 38 inches thick.
The substratum is light yellowish brown loamy sand and
sand to a depth of 60 inches. Depth to loamy sand is 30
to 63 inches. In some areas of similar included soils, the
surface layer is sandy loam.
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Included in this unit are small areas of Helendale
loamy sand on old fans, Peterman clay on basin rims,
and Bryman soils that have slopes of 2 to 3 percent.
Also included are small areas of soils that are similar to
this Bryman soil but have a fine sandy loam substratum.

Permeability of this Bryman soil is moderately slow.
Available water capacity is high. Runoff is very slow, and
the hazard of water erosion is slight. The hazard of soil
blowing is slight. Effective rooting depth is 60 inches or
more. The soil is subject to rare periods of flooding.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for homesite development.

If this unit is used for grazing, the main limitations are
low precipitation and the clayey texture of the surface
layer. Grazing is limited to a few weeks in spring when
plant growth is at its peak. Areas of this unit have been
cleared for cultivation, causing a permanent removal .of
many perennial species. Clearing, or any other
disturbance that destroys the soil structure and
vegetation, can result in barren areas and lower overall
production. Grazing when the soil is wet compacts the
soil and reduces forage production. Major forage species
are saltbush, fiddleneck, and filaree.

If this unit is used for homesite development, the main
limitations are the hazard of flooding, shrink-swell
potential, low strength, hazard of sloughing, the
moderately slow permeability of the subsoil, and the
hazard of contaminating the ground water if septic tanks
are used. Dikes and diversions that have outlets
designed to bypass floodwater can be used to protect
buildings and onsite sewage disposal systems from
flooding.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. If used as a base for
roads, the upper part of the soil can be mixed with the
underlying loamy sand and sand to increase its strength
and stability. Cutbanks in the sandy material of the lower
part of the subsoil and in the substratum are subject to
sloughing. Shoring can be used to prevent trenches from
caving in.

The moderately slow permeability of the subsoil can
be overcome by increasing the size of the septic tank
absorption field or by placing the filter tile below the
restrictive layer; however, because of the rapid
permeability of the substratum, unfiltered effluent can
contaminate the ground water.

As much existing natural vegetation as feasible should
be left around homesites. Windbreaks can be used
around homesites to provide protection from the wind.
Among the trees most suitable for use in windbreaks are
Arizona cypress, aleppo pine, and Athel. Establishing
and maintaining landscaping plants can be achieved by
properly fertilizing, mulching, and irrigating.

This map unit is in capability subclass Vlle (30),
nonirrigated.
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110 Bryman-Cajon association, rolling. This map
unit is on terraces and alluvial fans. Some areas are
dissected by numerous, very deep, intermittent
drainageways. The natural vegetation is mainly yucca,
desert shrubs, grasses, and forbs. Elevation is 3,500 to
4,000 feet.

This unit is 55 percent Bryman stony sand and 30
percent Cajon gravelly sand. The Bryman soil is on
terraces. Slopes are rolling and range from 9 to 15
percent. The Cajon soil is on narrow alluvial fans
between the terraces. Slopes are mainly concave and
range from O to 5 percent.

Included in this unit are small areas of Wasco soils
near drainageways, Arrastre soils and Rock outcrop in
areas adjacent to the steeper uplands, and soils on
Juniper Flats that are redder in the upper part of the
subsoil and have a subsoil that is higher in clay content
and is 36 to 40 inches thick. Also included are some
areas where the substratum is strongly alkaline. Areas
that are dissected by deep drainageways have slopes of
15 percent to 50 percent. Included areas make up about
15 percent of the total acreage.

The Bryman soil is very deep and well drained. It
formed in alluvium derived dominantly from granitic
material. Typically, the surface layer is light yellowish
brown stony sand about 6 inches thick. The upper 25
inches of the subsoil is reddish yellow gravelly sandy
clay loam, and the lower 20 inches is reddish yellow
gravelly sandy loam. The substratum to a depth of 60
inches or more is light yellowish brown and very pale
brown gravelly coarse sand. Depth to gravelly sandy
loam is 30 to 63 inches. In some areas of similar
included soils, the surface layer is stony loamy sand.

Permeability of the Bryman soil is moderately slow.
Available water capacity is low or moderate. Runoff is
slow, and the hazard of water erosion is slight or
moderate. The hazard of soil blowing is slight. Effective
rooting depth is 60 inches or more.

The Cajon soil is very deep and somewhat excessively
drained. It formed in alluvium derived dominantly from
granitic rock. Typically, the surface layer is very pale
brown gravelly sand about 6 inches thick. The underlying
material to a depth of 60 inches or more is also very
pale brown gravelly sand.

Permeability of the Cajon soil is rapid. Available water
capacity is very low and low. Runoff is slow, and the
hazard of water erosion is slight or moderate. The
hazard of soil blowing is slight when the surface is not
protected. Effective rooting depth is 60 inches or more.

This unit is used mainly as wildlife habitat and for
grazing. A few small areas of the Bryman soil are used
for homesite development.

If this unit is used for grazing, the main limitation is low
precipitation. Grazing is limited to a few weeks in spring
when plant growth is at its peak. Clearing, or any other
disturbance that destroys the soil structure and
vegetation, can result in barren areas and lower overall
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production. Plants having low forage importance but
having wildlife habitat and esthetic significance are
juniper and Joshua-tree. Major forage species are desert
needlegrass, winterfat, and red brome.

If this unit is used for homesite development, the main
limitations of the Bryman soil are shrink-swell potential,
low strength, hazard of sloughing, moderately stow
permeability of the subsoil, the hazard of contaminating
the ground water when septic tanks are used, slope, and
the stony surface layer. Buildings and roads should be
designed to offset the effects of shrinking and swelling.
If used as a base for roads, the upper part of the soil
can be mixed with the underlying gravelly coarse sand to
increase its strength and stability. Cutbanks in the sandy
material of the lower part of the subsoil and substratum
are subject to sloughing. Shoring can be used to prevent
trenches from caving in.

The moderately slow permeability of the subsoil can
be overcome by increasing the size of the septic tank
absorption field or by placing the filter tile below the
restrictive layer. However, because of the rapid
permeability of the substratum, unfiltered effluent can
contaminate the ground water. Steepness of slope is
also a concern in installing septic tank absorption fields.
Absorption lines should be installed on the contour.

The main limitations of the Cajon soil are the rapid
permeability and the hazard of sloughing. Because of the
rapid permeability, septic tank absorption fields function
well except that unfiltered effluent can contaminate the
ground water. Because of the sandy texture of the soil,
cutbanks are not stable and are subject to sloughing.
Shoring can be used to prevent trenches from caving in.

As much existing natural vegetation as feasible should
be left around homesites on this unit. Windbreaks can be
used around homesites to provide protection from the
wind. Among the trees most suitable for use in
windbreaks are Arizona cypress, aleppo pine, and Athel.
Establishing and maintaining landscaping plants can be
achieved by properly fertilizing, mulching, and irrigating.
The stony surface layer of the Bryman soil is a limitation
in landscaping.

This map unit is in capability subclass Vlle (30),
nonirrigated.

111 Bull Trail-Typic Xerorthents association,
moderately steep. This map unit is on old alluvial fans
and uplands. The natural vegetation is mainly juniper,
desert shrubs, grasses, and forbs. Elevation is 4,200 to
5,000 feet.

This unit is 65 percent Bull Trail sandy loam and 25
percent Typic Xerorthents. The Bull Trail soil is on the
higher parts of old fans and on terraces just below the
hogbacks and cuestas. Slopes mainly face northeast,
are moderately steep, and range from 15 to 30 percent.
Typic Xerorthents are on hogbacks and cuestas and on
the back slopes, or inface bluffs, of these landforms.
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Slopes mainly face southwest, are steep to very steep,
and range from 40 to 60 percent.

Included in this unit are small areas of Wrightwood
loamy sand on terrace remnants; Gullied land on highly
dissected old fans and foothills; Haploxeralfs on narrow
ridges between gullies, on truncated ridges of actively
eroding back slopes and scarp faces, and on gently
sloping to steep side slopes or toe slopes of old fans
and terraces; Avawatz sandy loam in intermittent stream
channels; and Badland on scarp faces adjacent to Typic
Xerorthents. Also included are small areas of soils that
are similar to the Bull Trail soils but have a gravelly
sandy clay loam subsoil and a gravelly sandy loam or
gravelly loamy sand substratum that is 5 percent cobbles
and soils that have slopes of 30 to 40 percent and are
on side slopes and narrow ridgetops. Included areas
make up about 10 percent of the total acreage.

The Bull Trail soil is very deep and well drained. It
formed in alluvium derived dominantly from granitic
material. Typically, the surface layer is brown sandy loam
about 4 inches thick. The upper 15 inches of the subsoil
is yellowish red sandy clay loam, and the lower part to a
depth of 60 inches or more is reddish yellow sandy loam.
In some areas of similar included soils, the surface layer
is fine sandy loam.

Permeability of the Bull Trail soil is moderately slow.
Available water capacity is moderate or high. Runoff is
medium, and the hazard of water erosion is moderate or
high. The hazard of soil blowing is moderate. Effective
rooting depth is 60 inches or more.

The Typic Xerorthents are very deep and somewhat
excessively drained to well drained. They formed in
stratified nonmarine alluvium derived dominantly from
granitic material. Back slopes of cuestas and hogbacks
reveal the monoclinal stratified sediment that is the
parent material of the Typic Xerorthents. Downcutting by
geologic erosion and mass wasting shows the wide
variation in texture and color of the different layers of
sediment. Textures range from very gravelly sand to
sandy clay loam. Colors are also highly varied. Actively
eroding gullies are evident on the back slopes of cuestas
and hogbacks. The rugged relief, the variation in the
stratified alluvium, and the shaping and sculpting caused
by erosion make specific characterization and
classification of the Typic Xerorthents impossible.

Permeability of the Typic Xerorthents is very rapid to
moderately slow. Runoff is rapid, and hazard of water
erosion is moderate or high. The hazard of soil blowing
is slight or moderate. Effective rooting depth is 60 inches
or more.

This unit is used mainly for wildlife habitat. The Buill
Trail soils are also used for grazing.

If the Bull Trail soil is used for grazing, the main
limitation is the hazard of water erosion. Grazing is
limited to a few weeks in spring when plant growth is at
its peak. Prescribed burning or thinning increases the
production of forage by reducing the competition from
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California juniper. Brush management that includes
properly designed firebreaks, livestock trails, and access
roads is necessary to limit wildfires and soil erosion.
Natural terrain barriers associated with this unit should
be used as livestock management area boundaries.
Major forage species for wildlife and livestock are
bluegrass, desert needlegrass, and brome.

The Bull Trail soil is in capability subclass Vlie (20},
nonirrigated. Typic Xerorthents are in capability subclass
Vllle (20), nonirrigated.

112 Cajon sand, 0 to 2 percent slopes. This very
deep, somewhat excessively drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
granitic material. Slopes are broad, long, smooth, and
nearly level. Most areas are dissected by long, shallow
intermittent drainageways. The natural vegetation is
mainly yucca, desert shrubs, grasses, and forbs.
Elevation is 1,800 to 3,200 feet.

Typically, the surface layer and upper part of the
underlying material are very pale brown sand about 7
inches thick. The next 18 inches of the underlying
material is very pale brown sand, the next 20 inches is
very pale brown gravelly sand, and the lower part to a
depth of 60 inches or more is very pale brown sand. In
some areas of similar included soils, the surface layer is
loamy sand.

included in this unit are small areas of Helendale
loamy sand on old fans, Kimberlina loamy fine sand, and
Manet coarse sand on recent fans.

Permeability of this Cajon soil is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.
Effective rooting depth is 60 inches or more.

This unit is used mainly for irrigated crops and
homesite development. The main crops are alfalfa, small
grain hay, and pasture. It is also used for grazing and
wildlife habitat.

This unit is suited to irrigated crops. Estimated annual
yields per acre of the crops grown are: aifalfa 5to 7
tons, small grain hay 1.5 to 2.5 tons, and pasture 7 to 9
animal-unit-months. The unit is limited by the hazard of
soil blowing, high water intake rate, low available water
capacity, and low fertility. Sprinkler irrigation is better
suited to this unit than most other methods because of
the high water intake rate and low available water
capacity. Sprinkler systems, if properly designed, insure
better distribution of water. Irrigation water should be
properly managed. Light, frequent applications of water
are needed to meet the needs of the crop and to
conserve water.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and increase the
organic matter content. Alfalfa seedlings can be
protected by seeding the alfalfa in fall in standing grain
or sudangrass stubble. Grain can be seeded
simultaneously with alfalfa or pasture plants to protect
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seedlings from soil blowing. Planting windbreaks around
fields also reduces soil blowing. Among the trees most
suitable for use in windbreaks are Arizona cypress,
aleppo pine, and Athel.

If this unit is used for homesite development, the main
limitations are the rapid permeability if septic tanks are
used, the low available water capacity, the hazard of
sloughing, and the hazard of soil blowing. Because of
the rapid permeability, septic tank absorption fields
function well; however, unfiltered effluent can
contaminate the ground water. Because of the sandy
texture of the soil, cutbanks are not stable and are
subject to sloughing. Shoring can be used to prevent
trenches from caving in.

As much of the existing natural vegetation as feasible
should be left around homesites to provide protection
from the wind and reduce soil blowing. Areas disturbed
during construction should be revegetated as soon as
feasible. Windbreaks can be used to provide protection
from the wind and reduce soil blowing. Establishing and
maintaining landscaping plants can be achieved by
fertilizing, muiching, and irrigation.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak and should be managed to protect the unit
from excessive water erosion. Major forage species are
Indian ricegrass, saltbush, and filaree.

This map unit is in capability unit llle-1 (30), irrigated,
and in capability subclass Vlle (30), nonirrigated.

113 Cajon sand, 2 to 9 percent slopes. This very
deep, somewhat excessively drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
granitic material. Slopes are long, smooth, and gently
sloping to moderately sloping. Most areas are dissected
by long, shallow, intermittent drainageways. The natural
vegetation is mainly yucca, desert shrubs, grasses, and
forbs. Elevation is 1,800 to 3,500 feet.

Typically, the surface layer is very pale brown sand
about 6 inches thick. The upper 19 inches of the
underlying material is very pale brown sand, and the
lower part to a depth of 60 inches or more is very pale
brown gravelly sand that has a strata of sand.

Included in this unit are small areas of Helendale
loamy sand on old fans and Kimberlina loamy fine sand
on recent fans. Also included are small areas of soils
that have pebbles on the surface.

Permeability of this Cajon soil is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight or moderate. The hazard of soil blowing
is high. Effective rooting depth is 60 inches or more.

This unit is used mainly for wildlife habitat and
homesite development. It is also used for irrigated crops,
mainly alfalfa, pasture and small grain hay, and for
grazing.
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If this unit is used for homesite development, the main
limitations are the rapid permeability if septic tanks are
used, the hazard of sloughing, the low available water
capacity, the hazard of soil blowing, and the hazard of
water erosion. Because of the rapid permeability, septic
tank absorption fields function well; however, unfiltered
effluent can contaminate the ground water. Because of
the sandy texture of the soil, cutbanks are not stable and
are subject to sloughing. Shoring can be used to prevent
trenches from caving in.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce water erosion
and soil blowing. Areas disturbed during construction
should be revegetated as soon as feasible. Windbreaks
can be used to provide protection from the wind and
reduce soil blowing. Establishing and maintaining
landscaping plants can be achieved by properly
fertilizing, mulching, and irrigating.

This unit is suited to irrigated crops. Estimated annual
yields per acre of the crops grown are: alfalfa 5 to 7
tons, small grain hay 1. 5 to 2.5 tons, and pasture 7 to 9
animal-unit-months. The unit is limited by the hazard of
soil blowing, the high water intake rate, the low available
water capacity, the hazard of water erosion, slope, and
low fertility. Sprinkler irrigation is better suited to this unit
than most other methods because of the high water
intake rate, low available water capacity, and slope.
Sprinkler systems, if properly designed, insure better
distribution of water on sandy, sloping soils. Irrigation
water should be properly managed. Light, frequent
applications of water are needed to meet the needs of
the crop. This helps to conserve water and keep soil
losses to a minimum.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and water erosion
and increase the organic matter content. Alfalfa
seedlings can be protected by seeding the alfalfa in the
fall in standing grain or sudangrass stubble. Grain can be
seeded simultaneously with alfalfa or pasture plants to
protect seedlings from soil blowing. Planting windbreaks
around fields also reduces soil blowing. Among the trees
most suitable for use in windbreaks are Arizona cypress,
aleppo pine, and Athel.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Grazing should be managed to protect the
unit from excessive water erosion. Major forage species
are Indian rice grass, saltbush, and filaree.

This map unit is in capability unit Ille-1 (30), irrigated,
and in capability subclass Vlle (30), nonirrigated.

114 Cajon sand, 9 to 15 percent slopes. This very
deep, somewhat excessively drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
granitic material. Slopes are short, convex, and strongly
sloping. Most areas are dissected by shallow intermittent
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drainageways. The natural vegetation is mainly yucca,
desert shrubs, grasses, and forbs. Elevation is 1,800 to
4,000 feet.

Typically, the surface layer is very pale brown sand 6
inches thick. The upper 36 inches of the underlying
material is light yellowish brown sand, and the lower part
to a depth of 60 inches or more is light yellowish brown
gravelly sand and strata of sand.

Included in this unit are small areas of Arizo gravelly
loamy sand and Cajon gravelly sand on recent fans. Also
included are small areas of soils that are similar to this
Cajon soil but have slopes of more than 15 percent and
small areas of soils that have pebbles on the surface.

Permeability of this Cajon soil is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight or moderate. The hazard of soil blowing
is high. Effective rooting depth is 60 inches or more.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the hazards of water erosion and
soil blowing. Grazing is limited to a few weeks in spring
when plant growth is at its peak. Grazing should be
managed to protect the unit from excessive water
erosion and soil blowing. Major forage species are Indian
ricegrass, saltbush, and filaree.

This map unit is in capability subclass Vlle (30),
nonirrigated.

115 Cajon gravelly sand, 2 to 15 percent slopes.
This very deep, somewhat excessively drained soil is on
alluvial fans. It formed in alluvium derived dominantly
from granitic material. Slopes are long, smooth, convex,
and gently sloping to strongly sloping. Most areas are
dissected by deep intermittent drainageways. The natural
vegetation is mainly desert shrubs, grasses, and forbs.
Elevation is 2,300 to 3,500 feet.

Typically, the surface layer is very pale brown gravelly
sand about 8 inches thick. The underlying material to a
depth of 60 inches or more is light yellowish brown
gravelly sand. In some areas of similar included soils, the
surface layer is gravelly loamy coarse sand.

Included in this unit are small areas of Arizo gravelly
loamy sand and Cajon sand on recent fans and
Kimberlina and Yermo soils on alluvial fans and hills.
Also included are small areas of soils that have cobbles
and stones on the surface.

Permeability of this Cajon soil is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is slight.
Effective rooting depth is 60 inches or more. The soil is
subject to rare periods of flooding.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for homesite development.

If this unit is used for grazing, the main limitation is low
precipitation. Grazing is limited to a few weeks in spring
when plant growth is at its peak. Grazing should be
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managed to protect the unit from excessive water
erosion and soil blowing. In some areas cobbles, stones,
and large pebbles on the surface limit animal and
vehicular traffic. Natural terrain barriers associated with
this soil should be used as livestock management area
boundaries. Major forage species are phacelia, brome,
and filaree.

If this unit is used for homesite development, the main
limitations are the hazard of flooding, the rapid
permeability if septic tanks are used, the low available
water capacity, the hazard of sloughing and slope. Dikes
and diversions that have outlets designed to bypass
floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding. Because of the
rapid permeability, septic tank absorption fields function
well; however, unfiltered effluent can contaminate the
ground water. Steepness of slope is also a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour. Because of the sandy
texture of the soil, cutbanks are not stable and are
subject to sloughing. Shoring can be used to prevent
trenches from caving in.

As much of the existing natural vegetation as feasible
should be left around homesites. Areas disturbed during
construction should be revegetated as soon as feasible.
Windbreaks can be used to provide protection from the
wind. Among the trees suitable for use in windbreaks are
Arizona cypress, aleppo pine, and Athel. Establishing
and maintaining landscaping plants can be achieved by
properly fertilizing, mulching, and irrigating.

This map unit is in capability subclass Vlle (30),
nonirrigated.

116 Cajon loamy sand, 5 to 9 percent slopes. This
very deep, somewhat excessively drained soil is on
dissected old alluvial fans that have some remnant
surfaces. It formed in nonmarine alluvium derived
dominantly from granitic material. Geologic erosion is
evident over most of the unit. Moderate sheet and rill
erosion affects about 40 percent of the area, mainly
along ridgetops. Most areas are dissected by deep
intermittent drainageways. There are some shallow
gullies on side slopes. Slopes are dominantly short,
convex, and moderately sloping to gently rolling. Natural
vegetation is mainly yucca, desert shrubs, grasses, and
forbs. Elevation is 2,550 to 2,800 feet.

Typically, the surface layer is very pale brown loamy
sand about 6 inches thick. The upper 24 inches of the
underlying material is very pale brown loamy sand, and
the lower part to a depth of 60 inches or more is very
pale brown gravelly sand. In some areas of similar
included soils, the surface layer is loamy fine sand.

Included in this unit are small areas of Cajon sand on
recent fans and Helendale loamy sand on old stable
fans. Also included are small areas of soils that have
pebbles and cobbles on the surface.
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Permeability of this Cajon soil is rapid. Available water
capacity is low or moderate. Runoff is rapid, and the
hazard of water erosion is moderate or high. The hazard
of soil blowing is high. Effective rooting depth is 60
inches or more.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the hazards of water erosion and
soil blowing. Grazing is limited to a few weeks in spring
when plant growth is at its peak. Grazing should be
managed to protect the unit from excessive water
erosion. Major forage species are Indian ricegrass,
saltbush, and filaree.

This map unit is in capability subclass Vlle (30),
nonirrigated.

117 Cajon loamy sand, loamy substratum, 0 to 2
percent slopes. This very deep, somewhat excessively
drained soil is on alluvial fans and river terraces. It
formed in alluvium derived dominantly from granitic
material. Slopes are long, smooth, and nearly level. The
natural vegetation is mainly yucca, desert shrubs,
grasses, and forbs. Elevation is 1,800 to 2,300 feet.

Typically, the surface layer is very pale brown loamy
sand about 7 inches thick. The upper 35 inches of the
underlying material is very pale brown sand and loamy
sand, and the lower part to a depth of 60 inches or more
is very pale brown sand and strata of sandy loam to clay
loam. These strata vary in thickness from about 3/8 inch
to 2 1/2 inches. The lower part of the underlying
material is nonsaline to slightly saline. In the Hinkley
area, the strata are 1 inch to 4 inches thick. In some
areas of similar included soils, the surface layer is sand.

Included in this unit are small areas of Halloran sandy
loam on river terraces, Cajon sand on recent fans, and
Cajon soils that have slopes of 3 to 5 percent. Also
included are small areas of soils on river terraces and
strata of sandy loam to clay loam between depths of 20
and 40 inches.

Permeability of this Cajon soil is rapid to a depth of 40
inches and is moderate below this depth. Available water
capacity is low or moderate. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high. Effective rooting depth is 60 inches or
more.

This unit is used for small fishponds and wildlife
habitat. It is also used for irrigated crops, mainly alfalfa,
pasture, and small grain hay (fig. 6). A few areas are
used for homesite development and for grazing.

This unit is suited to development of wetland wildiife
habitat such as fishponds or duckponds because of the
moderately permeable substratum.

This unit is suited to irrigated crops. Estimated annual
yields per acre of the crops grown are: alfalfa 6 to 8
tons, small grain hay 1.5 to 2.5 tons, and pasture 8 to 10
animal-unit-months. The unit is limited by the hazard of
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Figure 6. Irrigated barley hay in an area of Cajon loamy sand, loamy substratum, 0 to 2 percent slopes. Sparkhule Mountain is in the
background.

soil blowing, high water intake rate, low or moderate
available water capacity, and low fertility. Sprinkler
irrigation is better suited to this unit than most other
methods because of the high water intake rate and low
or moderate available water capacity. Sprinkler systems,
if properly designed, insure better distribution of water on
soils that have a loamy sand surface layer. Irrigation
water should be properly managed. Light, frequent
applications of water are needed to meet the needs of
the crop and to conserve water.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and increase the
organic matter content. Alfalfa seedlings can be
protected by seeding the alfalfa in the fall in standing
grain or sudangrass stubble. Grain can be seeded
simultaneously with alfalfa or pasture plants to protect
seedlings from soil blowing.

Pianting windbreaks around fields also reduces soil
blowing. Among the trees most suitable for use in
windbreaks are Arizona cypress, aleppo pine, and Athel.

If this unit is used for homesite development, the main
limitations are the hazard of sloughing, the low or

moderate available water capacity, and the hazard of soil
blowing. Because of the sandy texture of the substratum,
cutbanks are not stable and are subject to sloughing.

Shoring can be used to prevent trenches from caving in.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce soil blowing.
Areas disturbed during construction should be
revegetated as soon as feasible. Windbreaks can be
used to provide protection from the wind and reduce soil
blowing. Establishing and maintaining landscaping plants
can be achieved by properly fertilizing, mulching, and
irrigating.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Grazing should be managed to protect the
unit from excessive soil blowing. Major forage species
are Indian ricegrass and saltbush.

This map unit is in capability unit llle-1 (30), irrigated,
and in capability subclass Vile (30), nonirrigated.
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118 Cajon-Arizo complex, 2 to 15 percent slopes.
This map unit is on alluvial fans. The natural vegetation
is mainly desert shrubs, grasses, and forbs. Elevation is
2,800 to 3,300 feet.

This unit is 55 percent Cajon gravelly sand and 30
percent Arizo gravelly loamy sand. The Cajon soil is on
wide margins of alluvial fans, on side slopes of
coalescing fans, and in interfan drainageways. Slopes
are broad, convex, and gently sloping to rolling. The
Arizo soil is in upper positions of alluvial fans near
mountains or foothills. Slopes are long, narrow to broad,
and gently sloping to moderately sloping and range from
2 to 9 percent. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Helendale
loamy sand, Bryman loamy fine sand, and Joshua loam
on terrace remnants. Also included are small areas on
the upper part of alluvial fans that have layers of sandy
clay loam at a depth of more than 36 inches. Included
areas make up about 15 percent of the total acreage.
The percentage varies from one area to another.

The Cajon soil is very deep and somewhat excessively
drained. It formed in alluvium derived dominantly from
granitic material. Typically, the surface layer is very pale
brown gravelly sand about 6 inches thick. The underlying
material to a depth of 60 inches or more is very pale
brown gravelly sand that has strata of sand. In some
areas of similar included soils, the surface layer is sand.

Permeability of the Cajon soil is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight or moderate. The hazard of soil blowing
is slight. Effective rooting depth is 60 inches or more.
The soil is subject to rare periods of flooding.

The Arizo soil is very deep and excessively drained. It
formed in alluvium derived dominantly from granitic
material. Typically, the surface layer is pale brown
gravelly loamy sand about 6 inches thick. The underlying
material to a depth of 60 inches or more is pale brown
very gravelly loamy sand.

Permeability of the Arizo soil is very rapid. Available
water capacity is low. Runoff is slow, and the hazard of
water erosion is slight or moderate. The hazard of soil
blowing is slight. Effective rooting depth is 60 inches or
more. The soil is subject to occasional, very brief periods
of flooding.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for homesite development.

If this unit is used for grazing, the main limitation is low
precipitation. Grazing is limited to a few weeks in spring
when plant growth is at its peak. Grazing should be
managed to protect the unit from excessive water
erosion. Major forage species are desert needlegrass,
brome, and filaree.

If this unit is used for homesite development, the main
limitations are the hazard of flooding, the low available
water capacity, and the rapid permeability if septic tanks
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are used. In addition, the Cajon soil is limited by the
hazard of sloughing and the Arizo soil is limited by the
content of pebbles, cobbles, and stones. Dikes and
diversions that have outlets designed to bypass
floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding. Septic tank
absorption fields function well; however, because of the
rapid and very rapid permeability, unfiitered effluent can
contaminate the ground water. Because of the sandy
texture of the soil, cutbanks are not stable and are
subject to sloughing. Shoring can be used to prevent
trenches from caving in.

As much of the existing natural vegetation as feasible
should be left around homesites. Windbreaks can be
used to provide protection from the wind. Among the
trees most suitable for use in windbreaks are Arizona
cypress, aleppo pine, and Athel. Establishment of
landscaping plants is limited by the pebbles, cobbles,
and stones in this unit and the low available water
capacity.

This map unit is in capability subclass Vlle (30),
nonirrigated.

119 Cajon-Wasco, cool, complex, 2 to 9 percent
slopes. This map unit is on alluvial fans. Most areas are
dissected by moderately deep intermittent drainageways.
The natural vegetation is mainly yucca, desert shrubs,
grasses, and forbs. Elevation is 2,300 to 3,200 feet.

This unit is 65 percent Cajon sand and 30 percent
Wasco sandy loam. Cajon and Wasco soils are on long
and narrow alluvial fans. Slopes of the Cajon soil are
convex and gently sloping or moderately sloping and
range from 2 to 9 percent. Slopes of the Wasco soil are
convex and gently sloping and range from 2 to 5
percent. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of soils that have
stones and boulders on the surface and are adjacent to
intermittent drainageways. Also included are small areas
of Cajon sand that has slopes of 9 to 15 percent, soils
that are similar to the Wasco soil but are gravelly
throughout, and Riverwash. Included areas make up
about 5 percent of the total acreage.

The Cajon soil is very deep and somewhat excessively
drained. It formed in alluvium derived dominantly from
granitic material. Typically, the surface layer is light
yellowish brown sand about 8 inches thick. The
underlying material to a depth of 60 inches or more is
light yeliowish brown sand.

Permeability of the Cajon soil is rapid. Available water
capacity is low. Runoff is slow, and the hazard of water
erosion is slight or moderate. The hazard of soil blowing
is high. Effective rooting depth is 60 inches or more.

The Wasco soil is very deep and well drained. It
formed in alluvium derived dominantly from granitic
material. Typically, the surface layer is light yellowish
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brown sandy loam about 7 inches thick. The underlying
material to a depth of 60 inches or more is light
yellowish brown sandy loam. It is noncalcareous and has
a neutral reaction in the upper 40 inches. Reaction is
mildly alkaline below a depth of 40 inches. In some
areas of similar included soils, the surface layer is loamy
sand.

Permeability of the Wasco soil is moderately rapid.
Available water capacity is low or moderate. Runoff is
slow, and the hazard of water erosion is slight or
moderate. The hazard of soil blowing is moderate.
Effective rooting depth is 60 inches or more.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
low precipitation and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Grazing should be managed to protect the
unit from excessive water erosion and soil blowing. Major
forage species are Indian ricegrass, red brome, and
saltbush.

This map unit is in capability subclass Vlle (30),
nonirrigated.

120 Cave loam, dry, 0 to 2 percent slopes. This
shallow, well drained soil is on the lower margins of
alluvial fans. It formed in alluvium derived dominantly
from granitic material. Slopes are broad, smooth, and
nearly level. The natural vegetation is mainly desert
shrubs, grasses, and forbs. Elevation is 2,200 to 2,950
feet.

Typically, the surface layer is very pale brown loam
about 6 inches thick. The underlying material to a depth
of 14 inches is very pale brown loam, and the next layer
is a white, strongly cemented caliche hardpan about 7
inches thick. The substratum to a depth of 60 inches or
more is light gray loam and pale brown sand. Depth to
the caliche hardpan ranges from 14 to 20 inches. In
some areas of similar included soils, the surface layer is
sandy loam.

Included in this unit are small areas of Lavic loamy
fine sand on fans and basin rims and Kimberlina loamy
fine sand on fans. Also included are small areas of soils
that have a sandy loam or sandy clay loam subsoil
directly above the caliche hardpan.

Permeability of this Cave soil is moderate above the
hardpan and very slow in the hardpan. Available water
capacity is very low and low. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate. Effective rooting depth is 14 to 20
inches.

This unit is used mainly as wildlife habitat and for
grazing. It is also used for homesite development.

If this unit is used for grazing, the main limitations are
low precipitation, the very low and low available water
capacity, and the hazard of soil blowing. Grazing is
limited to a few weeks in spring when plant growth is at
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its peak. Grazing should be managed to protect the unit
from excessive water erosion. Major forage species are
Indian ricegrass and fourwing saltbush.

iIf this unit is used for homesite development, it is
limited for most uses by the depth to the hardpan and by
the hazard of soil blowing. Excavation for roads, building
sites, and septic tank absorption fields is limited by the
thick caliche layer. Onsite sewage disposal systems
often fail or do not function properly because of the
restrictive layer.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce soil blowing.
Areas disturbed during construction should be
revegetated as soon as feasible. Windbreaks can be
used to provide protection from the wind and to reduce
soil blowing. Shattering the caliche layer by ripping,
blasting, or other methods increases water penetration
and rooting depth in some areas. Among the trees most
suitable for planting are Arizona cypress and Athel. The
shallow effective rooting depth should be considered in
selecting landscaping plants and in planning the timing,
rate, and amount of irrigation.

This map unit is in capability subclass Vils (30),
nonirrigated.

121 Crafton-Sheephead-Rock outcrop association,
steep. This map unit is on mountains and foothills.
Natural vegetation is mainly singleleaf pinyon, shrubs,
grasses, and forbs (fig. 7). Elevation is 3,400 to 6,200
feet.

This unit is 35 percent Crafton sandy loam, 30 percent
Sheephead gravelly sandy loam, and 15 percent Rock
outcrop. The Crafton soil is dominantly on north aspects
of rugged hillsides and mountainsides. Slopes are steep
and range from 30 to 50 percent. The Sheephead soil is
on ridgetops, knolls, and side slopes and on the south
aspect of mountainsides. Slopes are moderately steep or
hilly and range from 15 to 30 percent. Rock outcrop is
on ridgetops.

Included in this unit are small areas of Cushenbury
loamy sand on hillsides and Arrastre sandy loam on
hillsides and mountainsides. Also included are small
areas of soils that are similar to the Sheephead soil but
have a strong brown or yellowish red substratum and
soils that have hard granitic rock at a depth of 16 to 18
inches. Included areas make up about 20 percent of the
total acreage. The percentage varies from one area to
another.

The Crafton soil is moderately deep and well drained.
It formed in material weathered from granitic rock.
Typically, the surface layer is brown sandy loam about
10 inches thick. The underlying material to a depth of 35
inches is pale brown sandy loam and light yellowish
brown gravelly sandy loam over shattered, somewhat
weathered granitic rock. Depth to weathered rock ranges
from 20 to 40 inches. In some areas of similar included
soils, the surface layer is gravelly sandy loam.
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Figure 7. Singleleaf pinyon, shrubs, grasses, and forbs in an area of Crafton-Sheephead-Rock outcrop association, steep.

Permeability of the Crafton soil is moderately rapid.
Available water capacity is very low or fow. Runoff is
medium or rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.
Effective rooting depth is 20 to 40 inches.

The Sheephead soil is shallow and somewhat
excessively drained. It formed in material weathered from
granitic rock. Typically, the surface layer is grayish brown
gravelly sandy loam about 14 inches thick. The
underlying material to a depth of 18 inches is brown
gravelly sandy loam over weathered granitic rock. Depth
to weathered rock ranges from 15 to 20 inches.

Permeability of the Sheephead soil is moderately
rapid. Available water capacity is very low or low. Runoff
is medium or rapid, and the hazard of water erosion is
slight or moderate. The hazard of soil blowing is slight.
Effective rooting depth is 15 to 20 inches.

Rock outcrop consists of exposed areas of granitic
rock.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
the very low or low available water capacity and the
hazard of water erosion. Grazing is limited to a few
weeks in spring when plant growth is at its peak.
Prescribed burning or thinning increases the production
of forage by reducing the competition from singleleaf
pinyon. Brush management that includes properly
designed fire breaks, livestock trails, and access roads is
necessary to limit wildfires and soil erosion. Natural
terrain barriers associated with this unit should be used
as livestock management area boundaries. Major forage
species are desert needlegrass, brome, and desert
bitterbrush.

The Sheephead soil is suited to the production of
singleleaf pinyon. It can produce 8.5 cords per acre in a
stand of trees that average 5 inches in diameter at a
height of 1 foot. Because of the soil depth and very low
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or low available water capacity, seeding mortality is a
major limitation. Management that minimizes erosion is
essential in areas where firewood is harvested. Access
roads should be located to prevent gullying and
sedimentation of streams.

Moderate grazing use can complement woodland
production on the Sheephead soil if grazing is restricted
to late in spring or early in summer to prevent excessive
browsing and soil compaction. Key understory forage
species are desert bitterbrush, biuegrass, and filaree.
The soil can produce about 1,600 pounds of air-dry
vegetation per acre in a favorable year, 1,000 pounds in
a normal year, and 500 pounds in an unfavorable year.

The Crafton and Sheephead soils are in capability
subclass Vlie (20), nonirrigated.

122 Cushenbury-Crafton-Rock outcrop complex,
15 to 50 percent slopes. This map unit is on foothills
and mountains. The natural vegetation is mainly juniper,
desert shrubs, grasses, and forbs. Elevation is 4,500 to
5,500 feet.

This unit is 35 percent Cushenbury loamy sand, 25
percent Crafton sandy loam, and 20 percent Rock
outcrop. The Cushenbury soil is on hillsides, knolls, and
ridgetops. Slopes are moderately steep or hilly and
range from 15 to 30 percent. The Crafton soil is
dominantly on north aspects of rugged hillsides and
mountainsides. Slopes are moderately steep and steep
and range from 15 to 50 percent. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Sheephead
gravelly sandy loam on hillsides and ridgetops and
Arrastre sandy loam on mountainsides and ridges. Also
included are small areas of soils that are similar to the
Sheephead soil but have hard granitic rock at a depth of
14 to 16 inches and are in the vicinity of Bowen Ranch
and soils that are similar to the Cushenbury soil but are
on strongly sloping toe slopes and have a thin, strong
brown sandy clay loam subsoil. Included areas make up
about 20 percent of the total acreage. The percentage
varies from one area to another.

The Cushenbury soil is moderately deep and well
drained. It formed in material weathered from granitic
rock. Typically, the upper part of the surface layer is
brown loamy sand about 14 inches thick and the lower
part is brown sandy loam about 13 inches thick. The
subsoil to a depth of 39 inches is yellowish brown
gravelly sandy loam over weathered granitic rock. In
some areas of similar included soils, the surface layer is
gravelly sandy loam or loamy sand. Depth to weathered
rock ranges from 20 to 40 inches.

Permeability of the Cushenbury soil is moderately
rapid. Available water capacity is very low or low. Runoff
is medium, and the hazard of water erosion is moderate.
The hazard of soil blowing is high. Effective rooting
depth is 20 to 40 inches.
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The Crafton soil is moderately deep and well drained.
It formed in material weathered from granitic rock.
Typically, the surface layer is brown sandy loam about
10 inches thick. The underlying material to a depth of 35
inches is pale brown sandy loam and light yellowish
brown gravelly sandy loam over shattered, weathered
granitic rock. Depth to weathered rock ranges from 20 to
40 inches. In some areas of similar included soils, the
surface layer is gravelly sandy loam or loamy sand.

Permeability of the Crafton soil is moderately rapid.
Available water capacity is very low or low. Runoff is
medium or rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is moderate.
Effective rooting depth is 20 to 40 inches.

Rock outcrop consists of exposed areas of granitic
rock.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
the very low or low available water capacity and the
hazards of water erosion and soil blowing. Grazing is
limited to a few weeks in spring when plant growth is at
its peak. Prescribed burning or thinning increases the
production of forage by reducing the competition from
California juniper. Brush management that includes
properly designed firebreaks, livestock trails, and access
roads is necessary to limit wildfires, soil blowing, and
water erosion. Major forage species are desert
needlegrass, brome, and desert bitterbrush.

The Cushenbury and Crafton soils are in capability
subclass Vlle (20), nonirrigated.

123 Dune land. This map unit consists of unstable
hills and ridges of loose, wind-deposited sand. It is
excessively drained and is barren.

Typically, Dune land is sand that is blown and shifted
by the wind. Dunes vary in size and shape. Generally,
they are less than 15 feet high, but some are 25 feet
high. Slopes are 5 to 15 percent.

Included in this unit are small areas of Cajon sand
between dunes, Riverwash and Villa loamy sand along
the Mojave River, and Halloran soils in blowout areas
between dunes. In some areas mesquite is associated
with the dunes. Also included are small areas of silty
clay loam aggregates piled into dunes on the west side
of Lucerne Dry Lake.

Permeability is very rapid. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is very high.

This unit is used for recreation and wildlife habitat.

This map unit is in capability subclass Vllle (30),
nonirrigated.

124 Fluvents, occaslonally flooded. These very
deep, poorly drained to moderately well drained soils are
on narrow flood plains along the Mojave River, in the
vicinity of Fort Cady. They formed in alluvium derived
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dominantly from granitic material. Slope is 0 to 2
percent. The natural vegetation is mainly riparian trees,
desert shrubs, grasses, and forbs. Elevation is 1,700 to
1,760 feet.

Fluvents are highly stratified. Depth to the water table,
soil texture, and other soil properties are highly variable.
The stratification is caused by occasional flooding, which
removes, sorts, and redistributes the alluvial material.
Because depth to the bedrock underlying the river
sediment is shallow, drainage is restricted and the flow
of ground water is directed toward the surface. The soil
is dominantly coarse sand, sand, or fine sand that has
thin to thick strata of fine sandy loam, sandy loam, loam,
or clay loam and interlayered bands of decomposed and
undecomposed organic matter. In most areas there are
prominent mottles between the surface and a depth of
40 inches. In some areas the surface has a thin, patchy
salt crust.

Included in this unit are small areas of Villa loamy
sand and Victorville sandy loam on low river terraces
and flood plains. Also included are small areas of
Riverwash.

Permeability of the Fluvents is rapid to moderately
slow. Runoff is slow or very slow. Deposition and
channeling are common. Soil blowing is moderate or
high. The water table ranges from the surface to a depth
of 6 feet or more, but it is generally above a depth of 5
feet. Generally, the water table is highest in winter and
early in spring and during brief periods after high
intensity rains and flooding in summer. The soil is subject
to occasional flooding.

This unit is used mainly as wildlife habitat and for
grazing.

If this unit is used for grazing, the main limitations are
low precipitation, the hazard of flooding, and the hazard
of soil blowing. Livestock grazing is limited to a few
weeks in spring when plant growth is at its peak. Grazing
should be managed to protect the unit from excessive
soil blowing. The construction of dams and excavated
ponds for livestock and wildlife is limited by the hazard
of flooding. Floods that inundate this unit can destroy the
ponds. Major forage species are saltbush and willow.

This map unit is in capability subclass Viw (30),
nonirrigated.

125 Glendale Variant silt loam, saline-alkali. This
very deep, moderately well drained soil is on basin rims
and lower margins of narrow alluvial fans. It formed in
alluvium derived from mixed sources. Slopes are long
and nearly level and range from 0 to 2 percent. The
natural vegetation is mainly salit tolerant shrubs, grasses,
and forbs. Elevation is 2,850 to 2,950 feet.

Typically, the surface layer is very pale brown silt loam
about 11 inches thick. The underlying material to a depth
of 60 inches or more is light yellowish brown and pale
brown silty clay loam. The surface layer and underlying
material are moderately alkaline or strongly alkaline.
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They are moderately saline or strongly saline and
strongly alkali to a depth of about 30 inches. In some
areas strata of loam and clay loam are below a depth of
40 inches. Also, in some areas of similar included soils,
the surface layer is loam or silty clay loam.

Included in this unit are small areas of Lavic loamy
fine sand on fans and basin rims. Also included are
small areas where hummocks of loamy fine sand are at
the base of shrubs.

Permeability of this Glendale Variant soil is moderately
slow. If the soil has been reclaimed, available water
capacity is high. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.
Effective rooting depth is 60 inches or more. The soil is
subject to rare periods of flooding.

This unit is used mainly as wildlife habitat and for
grazing. Areas that have been reclaimed are alse used
for irrigated crops, mainly alfalfa and pasture. A few
areas are used for homesite development.

If this unit is used for grazing, the main limitations are
low precipitation and the moderate or high content of
salts and alkali. Grazing is limited to a few weeks in
spring when plant growth is at its peak. Areas of this unit
have been cleared for cultivation, causing a permanent
removal of many perennial species. Clearing, or any
other disturbance that destroys the soil structure and
vegetation, can result in barren areas and lower overall
production. Major forage species are saltbush, filaree,
and brome.

This unit is suited to irrigated crops in areas where it
has been reclaimed. In areas that have not been
reclaimed, it is limited by the moderate to high content of
salts and alkali, moderately slow permeability, the hazard
of soil blowing, and low fertility. In reclaimed areas,
estimated yields of the crops grown are: alfalfa 6 to 8
tons, small grain hay 1.5 to 2.5 tons, and pasture 10 to
12 animal-unit-months. The content of salts and alkali
can be reduced by leaching, applying proper amounts of
soil amendments, and returning crop residue to the soil.
Subsoiling breaks up restrictive layers and allows water
and salts to move below the root zone. During
reclamation, only highly salt tolerant plants should be
grown. In areas where this soil has been irrigated for a
long time, the content of salts in the upper 24 to 30
inches has been lowered to a satisfactory level for
common salt tolerant plants.

Border, furrow, and sprinkler irrigation systems are
suited to this soil. Enough water must be applied to
satisfy the needs of the crop and to leach the salts and
alkali out of the root zone. in most areas the soil should
be leveled and smoothed to obtain uniform distribution of
water and to prevent salts from accumulating in the
higher lying areas. Sprinkler systems should be designed
so that the water is applied at a rate that does not
exceed the water intake rate of the soil.

Returning crop residue to the soil and leaving stubble
on the surface increase water infiltration, reduce soil
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blowing, and increase the organic matter content. Alfalfa
seedlings can be protected by seeding the alfalfa in the
fall in standing grain or sudangrass stubble. Grain can be
seeded simultaneously with alfalfa or pasture plants to
protect seedlings from soil blowing. Planting windbreaks
around fields also reduces soil blowing. Among the trees
most suitable for use in windbreaks are Arizona cypress
and Athel.

If this unit is used for homesite development, the main
Jdimitations are the hazard of flooding, moderate shrink-
swell potential, moderately slow permeability, low
strength, hazard of soil blowing, and moderate or high
content of salts and alkali. Dikes and diversions that
have outlets designed to bypass floodwater can be used
to protect buildings and onsite sewage disposal systems
from flooding. The effects of shrinking and swelling can
be minimized by using an appropriate engineering design
and by backfilling with material that has a low shrink-
swell potential. If this soil is used for septic tank
absorption fields, longer absorption lines and the use of
sandy backfill for the trench help to compensate for the
moderately slow permeability. Landscaping plants that
are salt- and alkali-tolerant should be used. Drainage,
irrigation water management, and the addition of soil
amendments can reduce the content of salts and alkali.

This map unit is in capability unit Ills-6 (30), irrigated.
and in capability subclass Vlls (30), nonirrigated.

126 Gullied land-Haploxeralfs association. This map
unit is on dissected, old alluvial fans. The natural
vegetation is mainly sparse shrubs and few grasses and
forbs (fig. 8). Elevation is 3,800 to 4,100 feet.

This unit is 40 percent Gullied land and 40 percent
Haploxeralfs. Gullied land is deeply incised remnants of
alluvial fans. Slopes are dominantly undulating or gently
rolling and range from 2 to 9 percent. Some slopes are
15 to 20 percent. Intermittent streams are deeply
entrenched. Soil profiles have been truncated or
destroyed. Haploxeralfs are on the upper part of fans, on
narrow ridgetops and on the upper part of side slopes or
remnant fans. Slopes are 10 to 15 percent in most
areas, but some areas have slopes of 20 to 30 percent.
Deep and shallow gullies are common on side slopes.

Included in this unit are small areas of Oak Glen and
Avawatz soils on the lower part of side slopes and in
drainageways. Also included are small areas of Bull Trail
soils on the higher parts of old fans and on terrace
remnants. Included areas make up about 20 percent of
the total acreage. The percentage varies from one area
to another.

Gullied land formed in alluvium derived dominantly
from granitic material. Soil properties and characteristics
are varied because erosion along the deeply entrenched
drainageways has destroyed or altered the soil profile.

Runoff is medium or rapid, and the hazard of water
erosion is moderate or high.

Soil Survey

Haploxeralfs are very deep and well drained. They
formed in alluvium derived dominantly from granitic
material. Typically, the surface layer is eroded sandy
loam. In some areas only 1 to 2 inches remain. The
subsoil is yellowish red to yellowish brown sandy loam or
sandy clay loam about 18 to 60 inches thick. The
substratum is highly varied in texture and in gravel and
cobble content. The degree of variation displayed in
these soils is a result of erosion on side slopes and
ridges of fan and terrace remnants. in some areas the
surface layer and subsoil have been altered or removed.
Haploxeralfs on the upper part of side slopes and on
ridges of older remnant surfaces show the most
development, and those on the lower part of side slopes
adjacent to drainageways are less developed.

Permeability of the Haploxeralfs is moderate or
moderately slow. Runoff is medium or rapid, and the
hazard of water erosion is moderate or high. Effective
rooting depth is 60 inches or more.

This unit is used mainly as wildlife habitat. 1t is also
used for homesite development.

If this unit is used for homesite development, the main
limitations are the shrink-swell potential, the moderately
slow permeability of the subsoil, hazard of water erosion,
low fertility, and slope. Buildings and roads should be
designed to offset the effects of shrinking and swelling.
The limitation of moderately slow permeability in the
subsoil can be overcome by increasing the size of the
septic tank absorption field. Steepness of slope is also a
concern in installing septic tank absorption fields.
Absorption lines should be installed on the contour.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce water erosion.
Protective measures such as mulching or seeding are
needed to reduce water erosion on construction sites
during winter. Areas disturbed during construction should
be revegetated as soon as feasible. Establishing and
maintaining landscaping plants can be achieved by
properly fertilizing, mulching, and irrigating.

Gullied land and Haploxeralfs are in capability
subclass Vlie (20), nonirrigated.

127 Halloran sandy loam. This very deep, moderately
well drained soil is on old wind-modified river terraces. It
formed in alluvium derived dominantly from granitic
material. Slope is 0 to 2 percent. Slopes are broad,
smooth, and nearly level and generally are slightly
concave. Windblown hummocks of sand ranging from
about 1 to 2 feet in height and a few small dunes are
irregularly spaced over the area. Slick spots more than
50 feet in diameter are scattered over areas of this unit
that are within 1 to 1.5 miles of Troy Dry Lake and areas
that are in the vicinity of Newberry Springs south of the
Santa Fe Railroad tracks. The natural vegetation is
mainly salt tolerant shrubs, grasses, and forbs. Elevation
is 1,800 to 1,850 feet.
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Figure 8. A typical area of Gullied land-Haploxeralfs assoclation. Because the soils are low in fertility, the vegetation is sparse.

Typically, the surface layer is very pale brown sand
about 2 inches thick. The subsoil is reddish brown and
reddish yellow sandy loam about 19 inches thick. The
upper 12 inches of the substratum is yellow and brown
loamy sand, and the lower part to a depth of 60 inches
or more is yellow and yellowish brown, stratified sandy
loam, loamy fine sand, and coarser textured material.
The subsoil and substratum are moderately alkaline to
very strongly alkaline. The subsoil is slightly saline to
strongly saline and is very high in content of alkali.

Included in this unit are small areas of Cajon sand,
loamy substratum, on river terraces and Dune land. Also
included are soils that are similar to the Halloran soil but
are not saline-alkali.

Permeability of this Halloran soil is moderately slow.
Available water capacity is very low or low because of
the content of salts and alkali. It is moderate in areas
where the soil has been reclaimed. Runoff is slow, and
the hazard of water erosion is none or slight. Ponding
occurs between hummocks and dunes after heavy rains.
The hazard of soil blowing is high. Effective rooting
depth is 60 inches or more. The soil is subject to rare
periods of flooding.

This unit is used mainly as wildlife habitat. Small areas
have been reclaimed and are used for irrigated crops
such as alfalfa, small grain hay, and pasture. The unit is
also used for grazing.
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If this unit is used for grazing, the main limitations are
low precipitation, the low to high content of salts and
alkali, and the hazard of soil blowing. Grazing is limited
to a few weeks in spring when plant growth is at its
peak. Grazing should be managed to protect the unit
from excessive water erosion. Clearing, or any other
disturbance that destroys the soil structure and
vegetation, can result in increased soil blowing, barren
areas, and lower overall production. Major forage
species are Mediterranean schismus and filaree.

This unit is suited to irrigated crops in areas where it
has been reclaimed. In areas that have not been
reclaimed, it is limited by salts in the soil (electrical
conductivity ranges from 4 to 45 millimhos per
centimeter) and the content of alkali, which ranges from
15 to 70 percent exchangeable sodium. The effort
involved in reclaiming the soil depends on the content of
salts and alkali and the effectiveness of the natural
drainage. Areas of this unit near Troy Dry Lake and
areas south of the Santa Fe Railroad tracks in the
Newberry Springs area are limited by the inadequate
drainage and are poorly suited to irrigated crops. In other
areas the saline-alkali content should be measured
before reclamation is started to determine the proper
amount of amendments needed. This unit is also limited
by the hazard of soil blowing and low fertility. In areas
that have not been reclaimed, it is further limited by very
low and low available water capacity. Where the unit is
reclaimed, estimated yields for the crops grown are:
alfalfa 5 to 7 tons, small grain hay 1.5 to 2.5 tons, and
pasture 9 to 10 animal-unit-months.

Moderately slow permeability of the subsoil and the
problem of obtaining high quality water for leaching
make reclamation difficult. Soils that have a very high
percent of exchangeable sodium are even more difficult
to reclaim. The content of salts and alkali can be
reduced by leaching, applying the proper amount of soil
amendments, and returning crop residue to the soil.
Subsoiling breaks up restrictive layers and allows water
and salts to move out of the root zone. During
reclamation, only highly salt tolerant plants should be
grown on soils with electrical conductivity of more than
16 millimhos per centimeter. Grain can be seeded
simultaneously with alfalfa or pasture plants to aid in
establishing new seedlings. Returning crop residue to the
soil reduces surface crusting and increases the water
intake rate.

Sprinkler irrigation systems are best suited to this soil.
Enough water must be applied to satisfy the needs of
the crop and to leach the salts and alkali out of the root
zone. Sprinkler systems should be designed so that the
water is applied at a rate that does not exceed the water
intake rate of the soil and so that light, frequent
applications can be made. In most areas the soil should
be leveled and smoothed to obtain uniform distribution of
water and to prevent salts from accumulating in the
higher areas. Windblown sand from dunes often spreads
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over the soil during leveling. Water and salts can
accumulate through infiltration and wicking, respectively,
at the interface of the windblown sand layer and the
subsoil. Adequate leaching of the subsoil reduces the
content of salts and alkali and increases the permeability
rate of the subsoil.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and increase the
organic matter content. Alfalfa seedlings can be
protected by seeding the alfalfa in the fall in standing
grain or sudangrass stubble,

The risk of flooding can be reduced by the use of
levees, dikes, or diversions.

Planting windbreaks around fields also reduces soil
blowing. Among the trees most suitable for use in
windbreaks are Arizona cypress and Athel.

This map unit is in capability unit IVs-6, irrigated, and
in capability subclass VlIs (30), nonirrigated.

128 Halloran-Dune land complex, 0 to 15 percent
slopes. This map unit is on old, wind-modified river
terraces. The natural vegetation is mainly salt tolerant
shrubs, grasses, and forbs. Elevation is 1,800 to 1,850
feet.

This unit is 50 percent Halloran sandy loam and 35
percent Dune land. The Halloran soil is on alluvial
terraces and in depressional blowout areas between
dunes. The surface layer and some of the subsoil have
been removed in the blowout areas. Slopes generally are
concave and range from 0 to 2 percent. Dune land is on
randomly spaced dunes, and it has been deposited over
the Halloran soil in most areas. Slopes are nearly level
to rolling and range from 0 to 15 percent. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Cajon sand and
Cajon loamy sand, loamy substratum, on terraces. Also
included are sandy soils that are on stable dunes and
support a sparse cover of plants. Included areas make
up about 15 percent of the total acreage.

The Halloran soil is very deep and moderately well
drained. It formed in alluvium derived dominantly from
granitic material. Typically, the surface layer is very pale
brown sand about 2 inches thick. The subsoil is reddish
brown and reddish yellow sandy loam about 19 inches
thick. The upper 12 inches of the substratum is yellow
and brown loamy sand, and the lower part to a depth of
60 inches is yellow and yellowish brown, stratified sandy
loam, loamy fine sand, and coarser textured material.
The subsoil and substratum are moderately alkaline or
very strongly alkaline. The subsoil is moderately saline or
strongly saline and is very high in content of alkali.

Permeability of the Halloran soil is moderately slow.
Available water capacity is very low or low because of
the content of salts and alkali. It is moderate where the
soil has been reclaimed. Runoff is slow, and the hazard
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of water erosion is none to slight. Ponding occurs
between dunes for brief periods after short, heavy rains.
The hazard of soil blowing is high. Effective rooting
depth is 60 inches or more. The soil is subject to rare
periods of flooding.

Dune land is essentially barren of vegetation. Dunes
are varied in shape and size. Wind sculpturing produces
concave or irregular surfaces in some areas. Dunes are
as much as 25 feet high but generally are less than 10
feet high. Runoff is very slow, and the hazard of water
erosion is none or slight. The hazard of soil blowing is
high.

This unit is used mainly as wildlife habitat. Small areas
have been reclaimed and are used for irrigated crops
such as alfalfa, small grain hay, and pasture. The unit is
also used for grazing.

This unit is poorly suited to irrigated crops. It is limited
mainly by the random spacing of large dunes and by the
blowout areas. In areas that have not been reclaimed, it
is limited by salts in the soil (electrical conductivity
ranges from 8 to 45 millimhos per centimeter) and the
content of alkali, which ranges from 15 to 70 percent
exchangeable sodium. The saline-alkali content should
be measured before reclamation is started to determine
the proper amounts of amendments needed. This unit is
also limited by the hazard of soil blowing and low fertility.
In areas that have not been reclaimed, it is further
limited by the very low and low available water capacity.
Where the unit is reclaimed, estimated yields for the
crops grown are: alfalfa 5 to 7 tons, small grain hay 1.5
to 2.5 tons, and pasture 9 to 10 animal-unit-months.

The moderately slow permeability of the subsoil and
the problem of obtaining high quality water for leaching
make reclamation difficult. Soils that have a very high
percent of exchangeable sodium are even more difficult
to reclaim. The content of salts and alkali can be
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Subsoiling breaks up restrictive layers and allows water
and salts to move out of the root zone. During
reclamation, only highly salt tolerant plants should be
grown on soils that have electrical conductivity of more
than 16 millimhos per centimeter. Grain can be planted
with alfalfa or irrigated pasture simultaneously to aid in
establishing new seedlings. Returning crop residue to the
soil reduces surface crusting and increases the water
intake rate.

Sprinkler irrigation systems are better suited to this
unit than most other methods. Enough water must be
applied to satisfy the needs of the crop and to leach the
salts and alkali out of the root zone. Sprinkler systems
should be designed so that the water is applied at a rate
that does not exceed the water intake rate of the soil
and so that light, frequent applications can be made. in
most areas the soil should be leveled and smoothed to
obtain uniform distribution of water and to prevent salts
from accumulating in the higher areas. Windblown sand
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from dunes commonly spreads over the soil during
leveling. Water and salts can accumulate through
infiltration and wicking, respectively, at the interface of
the windblown sand layer and the subsoil. Adequate
leaching of the subsoil reduces the content of salts and
alkali and increases the permeability of the subsoil.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and increase the
organic matter content. Alfalfa seedlings can be
protected by seeding the alfalfa in the fall in standing
grain or sudangrass stubble. Planting windbreaks around
fields also reduces soil blowing. Among the trees most
suitable for use in windbreaks are Arizona cypress and
Athel.

The risk of flooding can be reduced by the use of
levees, dikes, or diversions.

If this unit is used for grazing, the main limitations are
low precipitation, the moderate to very high content of
salts and alkali, and the hazard of soil blowing. Grazing
is limited to a few weeks in spring when plant growth is
at its peak. Grazing should be managed to protect the
unit from soil blowing. Clearing, or any other disturbance
that destroys the soil structure and vegetation, can result
in increased soil blowing, barren areas, and lower overall
production. Major forage species are Mediterranean
schismus and filaree.

This map unit is in capability unit IVs-1 (30), irrigated,
and in capability subclass Vlls (30), nonirrigated.

129 Hanford sandy loam, cool, 2 to 9 percent
slopes. This very deep, well drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
granitic material. Slopes are long, convex, and gently
sloping or moderately sloping. In some areas slopes are
undulating. Many areas are dissected by long, shallow
intermittent drainageways. The natural vegetation is
mainly yucca, desert shrubs, grasses, and forbs.
Elevation is 4,000 to 4,200 feet.

Typically, the surface layer is pale brown sandy loam
about 12 inches thick. The underlying material to a depth
of 60 inches or more is pale brown sandy loam and light
yellowish brown coarse sandy loam. In some areas of
similar included soils, the surface layer is loamy sand. In
other areas the reaction is medium acid.

Included in this unit are small areas of Soboba gravelly
sand on alluvial fans. Also included are small areas of
soils that have pebbles and cobbles on the surface.

Permeability of this Hanford soil is moderately rapid.
Available water capacity is moderate or high. Runoff is
medium, and the hazard of water erosion is moderate.
The hazard of soil blowing is moderate. Effective rooting
depth is 60 inches or more. The soil is subject to rare
periods of flooding.

This unit is used mainly as wildlife habitat and for
homesite development. It can also be used for irrigated
crops and grazing.
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If this unit is used for homesite development, it is
limited by the hazards of flooding, water erosion, and soil
blowing. Dikes and diversions that have outlets designed
to bypass floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding.

As much of the existing natural vegetation as feasible
should be left around homesites to reduce water erosion
and soil blowing. Protective measures such as mulching
or seeding are needed to reduce water erosion on
construction sites during winter. Areas disturbed during
construction should be revegetated as soon as feasible.
Windbreaks can be used to provide protection from the
wind and reduce soil blowing. Establishing and
maintaining landscaping plants can be achieved by
properly fertilizing, mulching, and irrigating.

This unit is suited to most crops commonly grown in
the area. Estimated yields are not available. The unit is
limited by the hazards of soil blowing and erosion and by
slope. Sprinkler irrigation is better suited to this unit than
most other methods because of the slope. Drip irrigation
is also suited to orchards. These systems, if properly
designed, insure better distribution of water. Irrigation
water should be properly managed. Light, frequent
applications of water are needed to meet the needs of
the crop. This helps to conserve water and keep soil
losses to a minimum.

Returning crop residue to the soil and leaving stubble
on the surface reduce soil blowing and water erosion
and increase the organic matter content. Alfalfa
seedlings can be protected by seeding the alfalfa in the
fall in standing grain or sudangrass stubble. Grain can be
seeded simultaneously with alfalfa or pasture plants to
protect seedlings from soil blowing.

If this unit is used for orchards, a cover crop should be
used to reduce water erosion and soil blowing.

Planting windbreaks around fields also reduces soil
blowing. Among the trees most suitable for use in
windbreaks are Arizona cypress, aleppo pine, and Athel.

If this unit is used for grazing, the main limitation is the
hazard of soil blowing. Grazing is limited to a few weeks
in spring when plant growth is at its peak. Grazing
should be managed to protect the unit from excessive
water erosion. Areas of this unit have been cleared for
cultivation, causing a permanent removal of many
perennial plant species. Clearing in many cases has
increased livestock and wildiife forage by reducing the
competition from California juniper. Major forage species
are desert needlegrass, red brome, and filaree.

This map unit is in capability unit le-1 (30}, irrigated,
and in capability subclass Vle (30), nonirrigated.

130 Haplargids-Calciorthids complex, 15 to 50
percent slopes. This map unit is on terrace
escarpments, dissected hills, and terrace remnants that
lie mainly between flood plains of the Mojave River and
higher terraces. Most areas are dissected by shallow to
deep intermittent drainageways. Natural vegetation is

Soil Survey

mainly yucca, desert shrubs, grasses, and forbs.
Elevation is 2,000 to 3,000 feet.

This unit is about 50 percent Haplargids and 25
percent Calciorthids. Haplargids are on terrace remnants
and hilitops. Slopes are hilly and range from 15 to 30
percent. Calciorthids are on terrace escarpments and
hillsides. Slopes are moderately steep or steep and
range from 15 to 50 percent. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Badland; Cajon
soils, mainly on narrow alluvial fans in drainageways; and
soils that are on hillsides and terrace escarpments and
have hard, cemented caliche layers. Also included are
small areas of Bryman soils and Mohave Variant loamy
sand adjacent to the larger, more uniform terraces and
fans. Included areas make up about 25 percent of the
total acreage.

Haplargids and Calciorthids are varied in texture, coior,
depth, and other characteristics. The high degree of
variation is a result of downcutting or truncation by the
Mojave River and subsequent receding of terrace
escarpments through geologic erosion.

Haplargids are very deep and well drained. They
formed in alluvium derived dominantly from granitic
material. The surface layer ranges from loamy fine sand
to sand. The upper part of the subsoil is sandy loam or
sandy clay loam and ranges from 6 to 20 inches in
thickness. The lower part is soft, white caliche that has
the texture of sandy clay loam or loam and grades to a
loamy sand or sand substratum that extends to a depth
of 60 inches or more. In some areas the surface layer
and the upper part of the subsoil have been removed. In
some areas Haplargids have no caliche layer or have
only a very weakly developed one.

Permeability of Haplargids is moderate or moderately
slow. Runoff is medium or rapid, and the hazard of water
erosion is moderate or high. The hazard of soil blowing
is moderate or high in areas where the surface layer has
not been removed.

Calciorthids are very deep and well drained. They
formed in alluvium derived dominantly from granitic
material. The surface layer ranges from loamy fine sand
to sand. The underlying material ranges from light
yellowish brown to white sand to sandy loam that is a
soft or very weakly cemented caliche layer. Thickness of
the caliche layer and its depth vary. In some areas the
surface layer and some of the underlying material have
been removed. In some areas there are thin strata of
gravel below a depth of 30 inches.

Permeability of Calciorthids is rapid or moderately
rapid. Runoff is medium or rapid, and hazard of water
erosion is moderate or high. The hazard of soil blowing
is moderate or high.

This unit is used mainly as wildlife habitat. It is also
used for grazing.
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If this unit is used for grazing, the main limitations are
low precipitation, the hazard of soil blowing, and the
hazard of water erosion. Grazing is limited to a few
weeks in spring when plant growth is at its peak. Grazing
should be managed to protect the unit from excessive
water erosion and soil blowing. Plants having low forage
importance but having wildlife habitat and esthetic
significance are Joshua-tree and creosotebush. Major
forage species are Indian ricegrass, filaree, and saltbush.

This map unit is in capability subclass Vile (30),
nonirrigated.

131 Helendale loamy sand, 0 to 2 percent slopes.
This very deep, well drained soil is on alluvial fans and
terraces. It formed in alluvium derived dominantly from
granitic material. Slopes are broad, smooth, slightly
convex, and nearly level. Many areas are dissected by
shallow intermittent drainageways. The natural
vegetation is mainly yucca, desert shrubs, grasses, and
forbs. Elevation is 2,500 to 3,500 feet.

Typically, the surface layer is very pale brown loamy
sand about 4 inches thick. The subsoil and the upper
part of the substratum are brown, yellowish brown, and
light yellowish brown sandy loam about 62 inches thick.
The lower part of the substratum is yellow loamy sand to
a depth of 106 inches. Clay content decreases below a
depth of 30 inches. In some areas of similar included
soils, the surface layer is sandy loam.

Included in this unit are small areas of Bryman loamy
fine sand on terraces, Kimberlina loamy fine sand, and
Cajon sand on recent fans. Also included are small
areas of soils that have pebbles on the surface and
small areas of soils that have slopes of as much as 3
percent.

Permeability of this Helendale soil is moderately rapid
in the subsoil and upper part of the substratum, -and it is
rapid in the lower part of the substratum. Available water
capacity is low or 