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How to Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area divided
into groups of associated soils called general soil map units. This map is useful in planning the use and management of
large areas.

To find information about your area of interest, locate that area on the map, identify the name of the map unit in the area
on the color-coded map legend, then refer to the section General Soil Map Units for a general description of the soils in
your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about your M
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area on the Index to Map <L
Sheets, which precedes the e v
soil maps. Note the number of MAP SHEET
the map sheet and turn to that
sheet.
Locate your area of interest on INDEX TO MAP SHEETS
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area. Turn to the Contents, ; WaF
which lists the map units by ' Fa BaC H
symbol and name and shows AsB
the page where each map unit 1 BaC . c
is described. 2
R

The Summary of Tables - AREA OF INTEREST
shows which table has data on NOTE: Map unit symbols in a soil

T survey may consist only of numbers or
a specific land use for each letters, or they may be a combination
detailed soil map unit. See of numbers and letters.

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

Major fieldwork for this soil survey was completed in 1987. Soil names and
descriptions were approved in 1994. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1987. This survey was made
cooperatively by the Natural Resources Conservation Service and the Arizona
Agricultural Experiment Station. It is part of the technical assistance furnished to the
Navajo County Natural 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.

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

To file a complaint, write the Secretary of Agriculture, U.S. Department of
Agriculture, Washington, D.C. 20250 or call 1-800-245-6340 (voice) or (202) 720-1127
(TDD). USDA is an equal employment opportunity employer.

Cover: An area of Badland-Torriorthents association, 1 to 30 percent slopes, in the Painted
Desert.
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Foreword

e

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

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

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

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

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

Michael Somerville

State Conservationist
Natural Resources Conservation Service
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The survey area is in the central part of Navajo County
in northeastern Arizona (fig. 1). It is bounded on the north
by the Navajo Nation, on the east by Apache County, on
the west by Coconino County, and on the south by U.S.
Forest Service administered land.

General Nature of the Survey Area

This section gives general information about the survey
area. It describes history and development and climate.

History and Development

Garnette Franklin, president, Navajo County Historical Society,
prepared this section.

Millions of years ago, dinosaurs lived and died in this
area, as shown by the many well preserved fossilized
bones that have been found embedded in the mudstone
and sandstone of the Chinle Formation. About 15,000
years ago, humans came to this continent and settled,
evolving into the Hohokam and the Anasazi Indians
(Weaver 1982).

Some of the earliest recorded evidence of human
influence in this area is found in the prehistoric Indian sites
along the Little Colorado River. These sites existed from
A.D. 600 to 1400. Evidence of dams, canals, and terraces
indicates that farming was probably practiced. The reason
that the Indians began to leave the area in the late 1300's
remains a mystery.

The Spanish were the first modern humans to reach
this area. They were in search of the Seven Cities of
Cibolo. They locked in vain for these cities of gold and

PHOENIX
<

Figure 1.—Location of the survey area in Arizona.

were eventually repulsed by the Pueblo Indians.
Trappers and explorers traveled along the 35th parallel
directly through the area that is now Holbrook on their way



across the continent. In 1852, the U.S. Government sent
Captain Lorenzo Sitgreaves and a party on a
reconnaissance along this route. A year later, Lieutenant
A.W.Whipple of the Corps of Topographical Engineers was
selected to head an expedition to explore and report on all
land lying adjacent to the 35th parallel. In 1857, Lieutenant
Edward F. Beale accepted a commission to lay out a
wagon road along this reasonably accessible trail. This
expedition was unique in that Beale used camels. All of
these parties reported that the valley of the Little Colorado
River was fertile with abundant grama grasses and plenty
of water (Wayte).

Up to this time, the environment was little affected by
human occupation and migration. This fact changed with
the arrival of the railroad in 1881. The Atlantic and Pacific
Railroad reached Holbrook and quickly became important
for shipping to the south and east. Holbrook became the
supply center for the outlying towns settled by Mormon
pioneers and the Navajo, Hopi, and Apache Reservations
to the north and south.

In order to defray expenses, the railroad sold every
other section of land along the right-of-way. These sections
were eagerly bought and used for ranching. With plenty of
water and grass in the Little Colorado River valley, cattle
inevitably were brought in to feed and grow fat for shipping
to market, Sixty thousand head of cattle were shipped from
Holbrook during those years. By 1900, the lush grass
supply was depleted. The land is now sparsely covered
with many undesirable plants. Although cattle are still
raised in this area, it is no longer considered an
agricultural paradise. Overgrazing has taken its toll.

In the 1970's, the water table dropped drastically
because of the accelerated, increased use of ground water
for the manufacture of electricity. Many of the old
cottonwood trees died. They could not reseed themselves
because of the lack of accessible water.

Interstate 40 bypasses Holbrook, Joseph City, and
Winslow. Old Route 66 used to pass through these
communities. Once known as the “Hub City," Holbrook is
still the center of scenic attractions. It has the Old Navajo
County Court House, which is now a museum (Doyle). The
Petrified Forest National Park is just east of Holbrook.
Many people from around the world tour the park and visit
the museum. The new Navajo County Government
Complex is 2 miles south of Holbrook.

Climate

In the central part of Navajo County, summers are
hot, especially at the lower elevations, and winters are
cold. Precipitation normally is light at the lower
elevations during all months of the year, and land is used
mainly for livestock grazing. At the higher elevations,
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precipitation is much heavier and snow can accumulate.

Table 1 gives data on temperature and precipitation for
the survey area as recorded at Winslow and Snowflake,
Arizona, in the period 1901 to 1993 and at Holbrook,
Arizona, in the period 1903 to 1993. 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 35.1 degrees at
Winslow, 35.4 degrees at Holbrook, and 34.3 degrees at
Snowflake. The average daily minimum temperature is
21.6 degrees at Winslow, 20.3 degrees at Holbrook, and
18.3 degrees at Snowflake. The lowest temperature on
record, which occurred at Snowflake on January 7, 1971,
is -29 degrees. In summer, the average temperature is 75
degrees at Winslow, 74.2 degrees at Holbrook, and 70
degrees at Snowflake. The average daily maximum
temperature is 91.3 degrees at Winslow, 92.1 degrees at
Holbrook, and 88.2 degrees at Snowflake. The highest
recorded temperature, which occurred at Winslow on July
13, 1971, is 109 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 (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop between
the last freeze in spring and the first freeze in fall.

The total annual precipitation is 12.5 inches at
Snowflake, 8.6 inches at Holbrook, and 8.1 inches at
Winslow. Of this, 60 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 2.74 inches at Snowflake on August 28, 1951,
Thunderstorms occur on about 51 days each year.

The average seasonal snowfall is 12 inches at Winslow,
5 inches at Holbrook, and 18 inches at Snowflake. The
greatest snow depth at any one time during the period of
record was 9 inches at Holbrook, 30 inches at Snowflake,
and 29 inches at Winslow. On the average, 2 days at
Holbrook, 5 days at Snowflake, and 7 days at Winslow
have at least 1 inch of snow on the ground. The number of
such days varies greatly from year to year.

The average relative humidity in midafternoon is about
40 percent. Humidity is higher at night, and the average at
dawn is about 70 percent. The sun shines 80 percent of
the time possible in summer and 70 percent in winter. The
prevailing wind is from the south-southwest. Average
windspeed is highest, 9 miles per hour, in spring.

Every few years a blizzard strikes the area with high
winds and drifting snow. Even at the lower elevations,
snow remains on the ground for many weeks and livestock
suffer.
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How This Survey Was Made

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

The soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind 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.
Thus, during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the kind
of soil or miscellaneous area at a specific location on the
landscape.

Individual soils on the landscape commonly merge 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 verity predictions of the kinds
of soil in an area and to determine the boundaries.

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

scientists classified and named the soils in the survey
area, they compared the individual soils with similar soils
in the same taxonomic class in other areas so that they
could confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
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 are
field tested through observation of the soils in different
uses and under different levels of management. Some
interpretations are modified to fit local conditions, and
some new interpretations are developed to meet local
needs. Data are assembled from other sources, such as
research information, production records, and field
experience of specialists. For example, data on crop yields
under defined levels of management are assembled from
farm records and from field or plot experiments on the
same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and

" biological activity. Soil conditions are predictable over long

periods of time, but they are not predictable from year to
year. For example, soil scientists can predict with a fairly
high degree of accuracy that a given soil will have a high
water table within certain depths in most years, but they
cannot predict that a high water table will always be at a
specific level in the soil on a specific date.

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

The descriptions, names, and delineations of the soils
in this survey area do not fully agree with those of the soils
in adjacent survey areas. Differences are the result of
better knowledge of soils, modifications in series concepts
or variations in the intensity of mapping or in the extent of
the soils in the survey areas.

Map Unit Composition

A map unit delineation on a soil map represents an area
dominated by one major kind of soil or an area dominated
by several kinds of soil. A map unit is identified and named
according to the taxonomic classification of the dominant
soil or soils. Within a taxonomic class there are precisely
defined limits for the properties of the soils. On the
landscape, however, the soils are natural objects. In
common with other natural objects, they have a



characteristic variability in their properties. 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 soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral patterns
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 (similar) inclusions. They
may or may not be mentioned in the map unit descriptions.
Other inclusions, however, have properties and behavior
divergent enough to affect use or require different
management. These are contrasting (dissimilar) inclusions.
They generally occupy small areas and cannot be shown

separately on the soil maps because of the scale used in
mapping. The inclusions of contrasting soils are mentioned
in the map unit descriptions. A few inclusions may not have
been observed and consequently are not menticned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data. The
objective of soil mapping is not to delineate pure
taxonomic classes of soils 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
onsite investigation is needed to plan for intensive uses in
small areas.



General Soil Map Units

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

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils 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 soil map units in this survey have been
grouped for broad interpretive purposes. Each of the broad
groups and the map units in each group are described on
the following pages.

Soil Descriptions

Arid Soils on Flood Plains, Alluvial Fans, and
Stream Terraces

This group consists of two map units. It makes up 15.3
percent of the survey area. The soils in this group are
nearly level to gently sloping. The vegetation in
uncultivated areas is mainly streamside trees, shrubs, and
grasses. Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is about 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

The soils in this group are very deep. They are well
drained to poorly drained. They formed in mixed alluvium
and eclian material derived dominantly from sandstone
and mudstone.

This group is used for irrigated cropland, homesite

development, livestock grazing, recreation, and wildlife
habitat.

1. Tours-Jocity-Navajo

Very deep, well drained to poorly drained, nearly level to
gently sloping, silty, loamy, and clayey soils; on flood
plains, playas, and alluvial fans

This map unit is along the Little Colorado and Puerco
Rivers and the major intermittent streams that feed these
rivers. Slopes range from 0 to 3 percent. The vegetation in
uncultivated areas is dominantly riparian. Cottonwood,
willow, and saltcedar trees with an understory of western
wheatgrass, Indian ricegrass, bottlebrush squirreltail, and
sand dropseed are typical plants along perennial streams.
Alkali sacaton, inland saltgrass, bermuda grass, and cattail
dominate wet areas. Alluvial fans and dry areas of the
flood plains support alkali sacaton, galleta, blue grama,
and Indian ricegrass. The vegetation has a brushy
appearance because of fourwing saltbush, black
greasewood, and mound saltbush. Vegetation is limited by
excess salt. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is about 8 to 10 inches, the mean
annual air temperature is 53 to 56 degrees F, and the frost-
free period is 150 to 180 days.

This unit makes up 7.3 percent of the survey area. ltis
about 19 percent Tours soils, 16 percent Jocity soils, and
15 percent Navajo and similar soils. The remaining 50
percent is components of minor extent.

Tours soils are on flood plains and alluvial fans. They
are very deep and well drained. They formed in mixed
alluvium. These soils are silty throughout and extend to a
depth of 60 inches or more. These soils have a medium to
high salinity and a moderate sodium hazard.

Jocity soils are on flood plains and alluvial fans. These
soils are very deep and well drained. They formed in mixed
alluvium derived from sandstone and mudstone. These
soils are loamy throughout and extend to a depth of 60
inches or more. They have a medium to high salinity and a
moderate sodium hazard.

Navajo and similar soils are on flood plains, playas, and
alluvial fans. These soils are very deep. They are well
drained to poorly drained. In a few areas a seasonal high
water table fluctuates between above ground during July



through September and a depth of 60 inches or more, but
it is generally at a depth of 24 to 36 inches most of the
year. These soils formed in mixed alluvium derived from
sandstone and mudstone. They are clayey throughout and
extend to a depth of 60 inches or more. They have a
medium to high salinity and a moderate sodium hazard.
Of minor extent in this unit are Trail and lves soils,
Riverwash, Dune land, Torrifluvents, and Medisaprists.
This unit is used for homesite development, irrigated
cropland, livestock grazing, recreation, and wildlife habitat.

2. Burnswick-Marcou

Very deep, somewhat excessively drained to well drained,
nearly level to rolling, loamy soils; on fan terraces and
stabilized dunes

This map unit is mainly in the northern half of the
survey area. It is mainly on terraces and stabilized
transverse and coppice dunes. Slopes range from 1to 8
percent. The vegetation is mainly alkali sacaton, Indian
ricegrass, galleta, and sandhill muhly and has a brushy
appearance because of Mormon tea, fourwing saltbush,
and sand sagebrush. Elevation is 4,800 to 5,500 feet. The
mean annual precipitation is about 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

This unit makes up about 8 percent of the survey area.
It is about 50 percent Burnswick soils and 24 percent
Marcou soils. The remaining 26 percent is components of
minor extent.

Burnswick soils are on fan terraces. They are very deep
and well drained. They formed in mixed alluvium derived
from sandstone and mudstone. These soils are loamy and
strongly alkaline throughout and extend to a depth of 60
inches or more. They have a moderate sodium hazard.

Marcou soils are on stabilized transverse and coppice
dunes. They are very deep and somewhat excessively
drained. They formed in eolian material over mixed
alluvium. The upper 47 inches is coarse-loamy and the
lower part to a depth of 60 inches or more is loamy and
strongly alkaline throughout. These soils have a moderate
sodium hazard.

Of minor extent in this unit are Jocity, Tours, and
Claysprings soils and Badland.

This unit is used for livestock grazing, wildlife habitat,
and recreation.

Arid Soils on Undulating Plateaus, Mesas,
and Buttes
This group consists of four map units. It makes up 38.3

percent of the survey area. The soils in this group are
nearly level to very steep. Vegetation is mainly grasses and
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shrubs. Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is about 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

The soils in this group are very deep to very shallow
and well drained to excessively drained. They formed in
mixed alluvium and eolian material derived dominantly
from sandstone and mudstone.

This group is used for irrigated cropland, homesite
development, livestock grazing, and wildlife habitat.

3. Purgatory-Claysprings

Moderately deep and shallow, well drained, gently sloping
fo moderately steep, loamy-gypsic and clayey soils; on hills
and fan terraces

This map unit is mainly in the northern half and the
eastern third of the survey area. It is mainly on hills and
fan terraces. Slopes range from 1 to 20 percent. The
vegetation is mainly alkali sacaton, blue grama, galleta,
Indian ricegrass, and gyp dropseed. It has a brushy
appearance because of Mormon tea, fourwing saltbush,
Bigelow sagebrush, and shadscale. Elevation is 4,800 to
5,500 feet. The mean annual precipitation is 8 to 10 inches,
the mean annual air temperature is 53 to 56 degrees F,
and the frost-free period is 150 to 180 days.

This unit makes up about 7 percent of the survey area.
It is about 47 percent Purgatory soils and 30 percent
Claysprings soils. The remaining 23 percent is
components of minor extent.

Purgatory soils are on hills adjacent to Badland. They
are moderately deep and well drained. They formed in a
mixture of eolian material and alluvium derived from
sandstone and mudstone. The upper 47 inches is loamy-
gypsic soils over mudstone to a depth of 60 inches.

Claysprings soils are on fan terraces adjacent to
Badland. They are shallow and well drained. They formed
in alluvium derived from siltstone and mudstone. These
soils are clayey over mudstone at a depth of 15 inches to
more than 60 inches.

Of minor extent in this unit are Jocity, Tours, Burnswick,
and Marcou soils and Badland.

This unit is used for livestock grazing, wildlife habitat,
recreation, and, to a minor extent, homesite development.

4, Badland-Torriorthents-Calciorthids

Deep to very shallow, well drained, gently sloping to very
steep, loamy to clayey soils; in areas where geologic
erosion occurs

This map unit is mainly in the northern third of the
survey area. It is mainly in active geologic eroding areas



Navajo County Area, Arizona, Central Part

composed of buttes and steeply dissected hills. Slopes
range from 2 to 60 percent. Much of this unit is void of
vegetation. In areas where vegetation does occur, it is
mainly alkali sacaton, galleta, shadscale, mound saltbush,
and fourwing saltbush. Elevation is 4,800 to 5,500 feet. The
mean annual precipitation is 8 to 10 inches, the mean
annual air temperature is 53 to 56 degrees F, and the frost-
free period is 150 to 180 days.

This unit makes up 6.3 percent of the survey area. ltis
about 50 percent Badland, 20 percent Torriorthents, 11
percent Calciorthids, and 8 percent Rock outcrop. The
remaining 11 percent is components of minor extent,

Badland is in active geologic eroding areas composed
of buttes and steeply dissected hills. Badland is an area of
exposed multicolored mudstone and siltstone deposits of
the Chinle Formation.

Torriorthents are on toe slopes adjacent to the Badland.
They are shallow and well drained. They formed in
alluvium derived from sandstone and mudstone. They are
loamy to clayey over mudstone at a depth of less than 10
inches.

Calciorthids are on summits and shoulders of mesa
escarpments. They are deep and well drained. They
formed in alluvium derived from mixed sources. They are
loamy to sandy, calcareous soils.

Rock outcrop consists of areas of sandstone and basalt
capping buttes and mesas.

Of minor extent in this unit are Gypisorthids, Haplargids,
and Jorrifluvents.

This unit is used for recreation, wildlife habitat, and
livestock grazing.

5. Grieta-Sheppard-Kinan

Very deep, well drained fo somewhat excessively drained,
gently sloping to steep, loamy to sandy soils; on fan
terraces and dunes on undulating plateaus

This map unit is mainly in the northern half of the
survey area. It is on fan terraces and dunes on undulating
plateaus. Slopes range from 1 to 30 percent. The
vegetation is mainly blue grama, black grama, galleta,
Indian ricegrass, and sand dropseed. It has a brushy
appearance because of fourwing saltbush, Mormon tea,
and winterfat. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

This unit makes up about 10 percent of the survey area.
it is about 44 percent Grieta soils, 19 percent Sheppard
soils and 8 percent Kinan soils. The remaining 29 percent
is components of minor extent.

Grieta soils are on fan terraces on undulating plateaus.
They are very deep and well drained. They formed in

eolian material and alluvium. They are loamy throughout to
a depth of 60 inches or more.

Sheppard soils are on stabilized dunes on undulating
plateaus. They are very deep and somewhat excessively
drained. They formed in eolian deposits derived from
mixed alluvium. They are sandy throughout to a depth of
60 inches or more.

Kinan soils are on stabilized coppice dunes and
terraces on undulating plateaus. These soils are very deep
and somewhat excessively drained. They formed in eolian
material and mixed alluvium. They are coarse-loamy
throughout to a depth of 60 inches or more.

Of minor extent in this unit are Penzance, Epikom,
Burnswick, and Marcou soils.

This unit is used for irrigated crops, homesite
development, livestock grazing, recreation, and wildlife
habitat.

6. Epikom-Rock Outcrop

Shallow and very shallow, well drained, gently sloping to
very steep, loamy soils over sandstone and limestone; on
undulating plateaus, mesas, and buttes

This unit is mainly in the northern half of the survey
area. It is on undulating plateaus, mesas, and buttes.
Slopes range from 1 to 60 percent. This unit has numerous
vertical rock-walled canyons. The vegetation is mainly blue
grama, black grama, galleta, and bush muhly. it has a
brushy appearance because of fourwing saltbush, Mormon
tea, and Bigelow sagebrush. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

This unit makes up 15 percent of the survey area. It is
about 50 percent Epikom soils and 15 percent Rock
outcrop. The remaining 35 percent is components of minor
extent.

Epikom soils are on undulating plateaus, mesas, and
buttes. They are shallow and well drained. They formed in
eolian material and alluvium derived dominantly from
sandstone and mudstone. These soils are loamy over
sandstone at a depth of about 14 inches.

Rock outcrop consists of areas of exposed sandstone,
limestone, and mudstone. Of minor extent in this unit are
Needle, Purgatory, Claysprings, Tours, Jocity, Burnswick,
and Marcou soils and Badland.

This unit is used for livestock grazing, homesite
development, recreation, and wildlife habitat.

Semi-arid Soils on Undulating Plateaus,
Mesas, and Buttes

This group consists of four map units. It makes up about



42 percent of the survey area. The soils in this group are
nearly level to very steep. Vegetation is mainly grasses,
shrubs, and juniper trees. Elevation is 5,500 to 6,000 feet.
The mean annual precipitation is about 10 to 14 inches,
the mean annual air temperature is 51 to 54 degrees F,
and the frost-free period is 130 to 160 days.

The soils in this group are very deep to very shallow
and well drained to excessively drained. They formed in
mixed alluvium derived dominantly from sandstone and
mudstone.

This group is used for irrigated cropland, homesite
development, livestock grazing, recreation, and wildlife
habitat.

7. Arntz-Leanto

Moderately deep and shallow, well drained, gently sloping
to moderately steep loamy-gypsic and clayey soils; on
hills, undulating plateaus, mesas, and buttes

This map unit is in the southeastern quarter of the
survey area. It is mainly on hills, undulating plateaus,
mesas, and buttes. Slopes range from 1 to 20 percent. The
vegetation is mainly alkali sacaton, blue grama, galleta,
and gyp dropseed. It has a brushy appearance because of
Mormon tea, fourwing saltbush, Bigelow sagebrush, and a
few scattered juniper trees. Elevation is 5,500 to 6,000 feet.
The mean annual precipitation is 10 to 14 inches, the
mean annual air temperature is 51 to 54 degrees F, and
the frost-free period is 130 to 160 days.

This unit makes up 2.5 percent of the survey area. It is
about 68 percent Arntz soils and 10 percent Leanto soils.
The remaining 22 percent is components of minor extent.

Arntz soils are on fan terraces adjacent to buttes. They
are moderately deep and well drained. They formed in
alluvium derived from sandstone and mudstone. The upper
25 inches is loamy-gypsic soils over mudstone to a depth
of 60 inches.

Leanto soils are on undulating plateaus, buttes, and
mesas. They are shallow and well drained. They formed in
eolian material and alluvium derived from sandstone,
limestone, and mudstone. The upper 14 inches is a
channery loamy soil over bedrock.

Of minor extent in this unit are Springerville soils,
Torrifluvents, Badland, and Rock outcrop.

This unit is used for livestock grazing, wildlife habitat,
and recreation.

8. Cerrillos-Barx-Ubank

Very deep, well drained, gently sloping to rolling, loamy
and clayey soils; on fan terraces on undulating plateaus

This map unit is mainly in the southern half of the
survey area. It is on fan terraces on undulating plateaus.

Soil Survey

Slopes range from 1 to 10 percent. The vegetation is
mainly pinyon pine and juniper with an understory of black
grama, blue grama, sideoats grama, Indian ricegrass,
bottlebrush squirreltail, and galleta. Elevation is 5,500 to
6,000 feet. The mean annual precipitation is about 10 to 14
inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit makes up 9 percent of the survey area. lt is
about 26 percent Cerrillos soils, 18 percent Barx soils, and
10 percent Ubank soils. The remaining 46 percent is
components of minor extent.

Cerrillos soils are on fan terraces on undulating
plateaus. They are very deep and well drained. They
formed in mixed alluvium and eolian material derived
dominantly from sandstone, mudstone, limestone, and
basalt. These soils are loamy throughout to a depth of 60
inches or more and are calcareous below a depth of 15
inches.

Barx soils are on fan terraces on undulating plateaus.
They are very deep and well drained. They formed in
mixed alluvium derived dominantly from sandstone,
mudstone, limestone, and basalt. These soils are loamy
throughout to a depth of 60 inches or more.

Ubank soils are on fan terraces on undulating plateaus.
They are very deep and well drained. They formed in
mixed alluvium derived dominantly from sandstone,
mudstone, limestone, and basalt. These soils are loamy
throughout to a depth of 60 inches or more and are weakly
lime cemented below a depth of 11 inches.

Of minor extent in this unit are Nuffel, Poley, Manzano,
and Sheza soils.

This unit is used for fuelwood production, livestock
grazing, homesite development, recreation, and wildlife
habitat.

9. BRock Outcrop-Kech-Bisoodi

Shallow and very shallow, well drained, gently sloping to
very steep, loamy soils over sandstone and limestone; on
undulating plateaus, mesas, and buttes

This unit is mainly in the southern half of the survey
area. Slopes range from 1 to 60 percent. This unit has
numerous vertical rock-walled canyons. The vegetation is
mainly blue grama, black grama, galleta, fourwing
saltbush, Bigelow sagebrush, and a few scattered juniper
trees. Elevation is 5,500 to 6,000 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

This unit makes up 29 percent of the survey area. It is
about 18 percent Rock outcrop, 15 percent Kech soils, and
13 percent Bisoodi soils. The remaining 54 percent is
components of minor extent.



Navajo County Area, Arizona, Central Part

Rock outcrop consists of areas of exposed sandstone,
limestone, and mudstone. It forms the steep to vertical
sides of buttes, mesas, canyons, and sinks.

Kech soils are shallow and well drained. They formed in
eolian material and alluvium derived dominantly from
sandstone and mudstone. These soils are loamy over
sandstone at a depth of about 12 inches.

Bisoodi soils are shallow and well drained. They formed
in eolian material and alluvium derived dominantly from
sandstone and mudstone. These soils are loamy over
sandstone at a depth of about 14 inches.

Of minor extent in this unit are moderately deep loamy
Torrifluvents, shallow and moderately deep loamy
Torriorthents, and Arntz soils.

This unit is used for livestock grazing, wildlife habitat,
and recreation.

10. Nuffel-Manzano-Radnik

Very deep, well drained, nearly level to gently sloping,
loamy and clayey soils; on flood plains and alluvial fans

This map unit is mainly in the southern third of the
survey area. It is mainly on flood plains and alluvial fans.
Slopes range from 0 to 3 percent. The vegetation in
uncultivated areas is dominantly cottonwood and juniper
trees with an understory of western wheatgrass, alkali
sacaton, vine-mesquite, Indian ricegrass, and bottlebrush
squirreltail along perennial and major intermittent streams
and blue grama, black grama, western wheatgrass, alkali
sacaton, and bottlebrush squirreltail on alluvial fans.
Elevation is 5,500 to 6,000 feet. The mean annual
precipitation is about 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

This unit makes up 1.5 percent of the survey area. It is
about 66 percent Nuffel soils, 6 percent Manzano soils,
and 4 percent Radnik soils. The remaining 24 percent is
components of minor extent.

Nuffel soils are on flood plains and alluvial fans. They
are very deep and well drained. These soils are formed in
mixed alluvium derived dominantly from sandstone,
mudstone, limestone, and basalt. These soils are silty
throughout and extend to a depth of 60 inches or more.

Manzano soils are on flood plains and low stream
terraces. They are very deep and well drained. They
formed in mixed alluvium derived dominantly from
sandstone, mudstone, limestone, and basalt. These soils
are loamy throughout and extend to a depth of 60 inches
or more.

Radnik soils are on flood plains and low stream
terraces. They are very deep and well drained. They
formed in mixed alluvium derived dominantly from
sandstone, mudstone, limestone, and basait. These soils

are coarse-loamy throughout and extend to a depth of 60
inches or more.

Of minor extent in this unit are Bagley soils, Escavada
family soils, and Riverwash.

This unit is used for irrigated cropland, homesite
development, livestock grazing, recreation, and wildlife
habitat.

Dry Subhumid Soils on Undulating Plateaus,
Mesas, and Buttes

This group consists of two map units. It makes up about
4.4 percent of the survey area. The soils in this group are
nearly level to steep. The vegetation is mainly juniper and
pinyon pine with an understory of black grama, blue
grama, New Mexico feathergrass, Indian ricegrass, and
fourwing saltbush. Elevation is 6,000 to 7,000 feet. The
mean annual precipitation is about 14 to 16 inches, the
mean annual air temperature is 50 to 53 degrees F, and
the frost-free period is 120 to 150 days.

The soils in this group are very deep to very shallow
and well drained. They formed in mixed alluvium and
eolian material derived from sandstone, mudstone,
limestone, cinders, and basalt.

This group is used for homesite development, livestock
grazing, fuelwood production, recreation, and wildlife
habitat.

11. Deama-Rock Outcrop-Atarque

Shallow, well drained, gently sloping to very steep, loamy
soils over sandstone and limestone; on undulating
plateaus, mesas, and buttes

This map unit is mainly in the southwest corner of the
survey area. It is mainly on undulating plateaus, buttes,
and mesas. Slopes range from 1 to 60 percent. This unit
has numerous vertical rock-walled canyons. The
vegetation is mainly juniper and pinyon pine with an
understory of black grama, New Mexico feathergrass, blue
grama, Indian ricegrass, and fourwing saltbush. Elevation
is 6,000 to 7,000 feet. The mean annual precipitation is
about 14 to 16 inches, the mean annual air temperature is
50 to 53 degrees F, and the frost-free period is 120 to 150
days.

This unit makes up about 1.3 percent of the survey
area. It is about 43.9 percent Deama soils, 31.9 percent
Rock outcrop, and 9.8 percent Atarque soils. The
remaining 14.4 percent is components of minor extent.

Deama soils are on undulating plateaus. They are
shallow and well drained. They formed in alluvium derived
mainly from limestone. These soils are loamy, channery
and flaggy soils over limestone at a depth of 14 inches.

Rock outcrop consists of areas of exposed sandstone,
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mudstone, and limestone. Many vertical exposures of rock
occur throughout the unit as canyon walls and buttes.

Atarque soils are on undulating plateaus, mesas, and
buttes. They are shallow and well drained. They formed in
eolian material and alluvium derived from sandstone and
mudstone. These soils are loamy over sandstone at a
depth of 12 inches.

Of minor extent in this unit are shallow and moderately
deep, sandy soils over sandstone and moderately deep,
loamy Ustifluvents.

This unit is used for livestock grazing, fuelwood
production, homesite development, recreation, and wildlife
habitat.

12. Thunderbird-Deama Family-
Springerville

Very deep to shallow, well drained, gently sloping to very
steep, clayey and loamy soils; on basalt flows and cinder
cones

This map unit is in the southeast corner of the survey
area. It is mainly on old basalt flows and a few cinder
cones. Slopes range from 1 to 60 percent. The vegetation
is mainly juniper and pinyon pine with an understory of
western wheatgrass, blue grama, galleta, and New Mexico

feathergrass. Elevation is 6,000 to 7,000 feet. The mean
annual precipitation is about 14 to 16 inches, the mean
annual air temperature is 50 to 53 degrees F, and the frost-
free period is 120 to 150 days.

This unit makes up about 3.1 percent of the survey
area. It is 70.8 percent Thunderbird soils, 6.4 percent
Deama family soils, and 2.2 percent Springerville soils.
The remaining 20.6 percent is components of minor
extent.

Thunderbird soils are on old basalt flows. They are
moderately deep and well drained. They formed in alluvium
derived dominantly from basalt. These soils are clayey
over basalt at a depth of about 28 inches.

Deama family soils are on old basalt flows. They are
shallow and well drained. They formed in alluvium derived
dominantly from basalt. These soils are loamy calcareous
soils over basalt at a depth of about 20 inches.

Springerville soils are on old basalt flows. They are very
deep and well drained. They formed in mixed alluvium
derived dominantly from basalt. These soils are clayey
over basalt at a depth of about 54 inches or more.

Of minor extent in this unit is a clayey shallow soil over
basalt and rock outcrop.

This unit is used for fuelwood production, livestock
grazing, homesite development, recreation, and wildlife
habitat.
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The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine
the suitability and potential of a unit for specific uses.
They also can be used to plan the management needed
for those uses. More information about each map unit is
given under the heading “Use and Management of the
Soils."

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and
miscellaneous areas are natural phenomena, and they

have the characteristic variability of all natural phenomena.

Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of
soils of a single taxonomic class rarely, if ever, can be
mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the
soils or miscellaneous areas for which it is named and
some “included"” areas that belong to other taxonomic
classes.

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

impractical to make enough observations to identify all the
soits 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 is needed to
define and locate the soils and miscellaneous areas.

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

Soils that have profiles that are almost alike make up a
soil series. Except for differences in texture of the surface
layer 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 soil phases.
Most of the areas shown on the detailed soil maps are
phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Navajo silty clay, saline-sodic, 0 to 1 percent
slopes, is a phase of the Navajo series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are called
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.
Pensom-Chedeski complex, 1 to 5 percent slopes, is an
example.

An association is made up of two or more
geographically associated soils or miscellaneous areas
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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
miscellaneous areas are somewhat similar. Gypsiorthids-
Torriorthents association, 5 to 60 percent slopes, is an
example.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Rock outcrop is an example (fig. 2).

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.

Soil Survey
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Figure 2.—An area of Rock outcrop. Small areas such as this one are identified with a special symbol on the map. Many of the larger areas of
Rock outcrop are mapped as Calciorthids-Torriorthents-Rock outcrop complex.

Soil Descriptions

1—Arntz fine sandy loam, 1 to 8 percent
slopes

This moderately deep and deep, well drained soil is on
plateaus. It formed in alluvium derived dominantly from
gypsiferous mudstone and sandstone. Elevation is 5,500 to
6,500 feet. The mean annual precipitation is 10 to 14
inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer and the upper part of the
subsoil are reddish brown fine sandy loam 6 inches thick.
The next 6 inches of the subsoil is reddish brown clay
loam. The middle 20 inches is light reddish brown and
reddish brown gypsiferous loam. The lower 10 inches is
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reddish brown gypsiferous clay loam. The underlying
material to a depth of 60 inches is interbedded gypsiferous
mudstone and crystalline gypsum. {n some areas the
surface layer is loam, sandy loam, gravelly loam, and
gravelly sandy loam. This soil contains moderate to large
amounts of crystalline gypsum throughout. Some pedons
have 1- to 6-inch thick layers of clear or white gypsum
crystals (fig. 3). Depth to the underlying mudstone ranges
from 30 to 60 inches.

Included in this unit are small areas of gypsum mounds,
a clayey soil that is similar to the Arntz soil, shallow-loamy
Torriorthents, and outcrops of mudstone and sandstone.
Depth to bedrock in some areas is less than 30 inches.
Included areas make up about 30 percent of the total
acreage. The percentage varies from one area to another.
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Permeability is moderately slow in the Arntz soil.
Available water capacity is moderate. The effective rooting
depth is 30 to 59 inches. Roots can extend to a depth of 60
inches or more in areas where the mudstone and gypsum
layers are fractured. Runoff is slow to medium, and the
hazard of water erosion is slight to moderate. The hazard
of wind erosion is moderately high.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly galleta, gyp
dropseed, alkali sacaton, and Indian ricegrass. Fourwing
saltbush, Mormon tea, Bigelow sagebrush, shadscale, and
juniper are in some places. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
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Figure 3.—Multiple seams of crystalline gypsum in the subhorizons of Arntz fine sandy loam, 1 to 8 percent slopes.
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proper balance of desirable species is maintained and
sufficient ground cover is maintained to contro! erosion.
Suitable range management practices are fencing, using
planned grazing systems, and developing livestock
watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs. It has good plant diversity
for wildlife use. Competition between wildlife and cattle can
be severe during all seasons.

If this unit is used for homesite development, the main
limitations are subsidence and sulfate damage to concrete.
Construction of homes and other buildings on this soil
tends to alter the runoff pattern of the precipitation. Large
amounts of water concentrate in areas around buildings
below the roof line, and the water leaches gypsum from
the soil. The weight of the building then causes this
leached soil to subside, and structural damage results. The
high concentration of sulfates in this soil causes
disintegration of concrete.

The limited ability of the soil to support a load can be
overcome by diverting runoff away from buildings, sloping
the surface of the soil away from buildings, installing rain
gutters and downspouts on the eaves, excavating and
packing the subsoil or replacing it with material that has a
high load-bearing capacity, and putting extra reinforcement
in the wide foundations needed to support buildings on this
unit. Sulfate damage to concrete may be partially
overcome by using Type 5 concrete.

The capability subclass is 6E. The range site is Gypsum
Upland, 9-13" p.z. The wildlife habitat suitability group is 3.

2—Atarque fine sandy loam, 1 to 12 percent
slopes

This very shallow and shallow, well drained soil is on
plateaus, mesas, and buttes. It formed in alluvium derived
dominantly from sandstone and mudstone. Elevation is
6,500 to 7,000 feet. The mean annual precipitation is 14 to
16 inches, the mean annual air temperature is 50 to 53
degrees F, and the frost-free period is 120 to 150 days.

Typically, the surface layer is brown fine sandy loam 1
inch thick. The upper 5 inches of the subsoil is brown loam.
The lower 8 inches is yellowish red loam over sandstone.
Depth to bedrock ranges from 6 to 20 inches. In some
areas the surface layer is channery sandy loam.

tncluded in this unit are small areas of shallow, loamy
soils that are similar to Deama fine sandy loam; rock
outcrop; and small sand dunes. Included areas make up
about 20 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Atarque soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Roots can extend to a depth of 30 inches or
more in areas where the bedrock is fractured. Runoff is
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medium to rapid, and the hazard of water erosion is slight
to moderate. The hazard of wind erosion is moderately
high.

This unit is used for livestock grazing, recreation, and
homesite development.

The potential plant community is juniper and pinyon
pine with an understory of black grama, alkali sacaton,
blue grama, and galleta. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Proper
grazing use, range seeding, and a planned grazing system
are needed to maintain or improve the production of forage
and control erosion. Brush management improves
deteriorated areas of range that are producing more
woody shrubs than were present in the potential plant
community.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. It is
moderately suited to the production of coniferous trees.
The wooded areas provide habitat for many species.
Fuelwood gatherers should not disturb nest trees.

If this unit is used for homesite development, the main
limitations are depth to bedrock and slope. The cuts
needed to provide level building sites can expose bedrock.

If this soil is used as a site for septic tank absorption
fields, the main limitation is the shallow depth to bedrock.
An engineer should be consulted for design
recommendations. Alternatives are to install holding tanks
or transport the waste and effluent by pipeline to a more
suitable site.

The capability subclass is 6E. The woodland site is
Sandstone Upland, 13-17" p.z. The wildlife habitat
suitability group is 3.

3—Badland-Torriorthents association, 1 to 30
percent slopes

This map unit is on hills and escarpments. Slopes are 1
to 30 percent. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

This unit is 75 percent Badland and 15 percent
Torriorthents.

Included in this unit are small areas of shallow and
moderately deep, sandy to clayey Torrifluvents and
Torripsamments and sandstone rock outcrop. Included
areas make up about 10 percent of the total acreage. The
percentage varies from one area to another.

Badland consists of areas of multicolored siltstone,
claystone, and mudstone deposits of the Chinle Formation
that have been exposed by active geologic erosion. Slopes
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are dominantly 5 to 30 percent but range to vertical. The
beautiful Painted Desert and the Petrified Forest National
Park are two areas of Badland. Both water and wind
erosion constantly alter this sculptured landscape from a
ridge to a series of rounded pinnacles or pedestal
formations that are frequently capped by sandstone or
petrified wood. A typical pedon has a reddish brown clay
surface layer about 1 inch thick over mudstone.

Permeability is very slow in the Badland. Available water
capacity is very low. The effective rooting depth is less
than 10 inches, except in areas where the mudstone,
claystone, or siltstone is highly weathered or fractured.
Runoff is medium to very rapid, and the hazard of water
erosion is moderate to severe. The hazard of wind erosion
is moderate.

Torriorthents are shallow and very shallow, excessively
drained to well drained soils on foot slopes below the
Badland. Parent materials include eolian material,
alluvium, and colluvium. Slopes are 1 to 10 percent. The
texture, color, and thickness of the layers of these soils
vary from one area to another. Textures vary from stratified
sands to clay with varying amounts of gravel over
mudstone or siltstone. Depth to mudstone or siltstone
ranges from 5 to 20 inches. Generally, these soils are
sodic, saline, and strongly alkaline. A typical profile has a
surface layer of reddish brown loamy sand that is 4 inches
thick. The subsurface layer is light reddish brown sandy
clay 6 inches thick over mudstone at a depth of 10 inches.

Permeability is very slow to rapid in the Torriorthents.
Available water capacity is very low. The effective rooting
depth is 5 to 20 inches, except in areas where the
mudstone is highly weathered or fractured. Runoff is
medium to rapid, and the hazard of water erosion is slight.
The hazard of wind erosion is high.

This unit is used for recreation, rangeland, and
homesite development.

The scenic beauty of the multicolored layers of the
Painted Desert and the abundance of petrified wood in the
Petrified Forest National Park provide recreational value in
this unit.

Use of this unit as rangeland is restricted to areas
outside the national park. Rangeland is limited by
accessibility and a low amount of forage. Badland
generally is barren, and Torriorthents support only sparse
vegetation, generally consisting of alkali sacaton, galleta,
shadscale, and mound saltbush. The production of
vegetation suitable for livestock grazing is limited by the
hazard of active geologic erosion, excess salts, excess
sodium, and droughtiness.

This unit is poorly suited to the production of
herbaceous plants, shrubs, and vines for wildlife habitat.
Any wildlife found in this unit is transient from adjacent
sites.

If this unit is used for homesite development, the main
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limitations are slope, sulfate damage to concrete, and the
shrink-swell potential. Access roads should be designed to
provide adequate cut-slope grade, and drains are needed
to control surface runoff and keep soil losses to a
minimum. Use of Type 5 cement minimizes sulfate
damage. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has a low shrink-swell
potential.

If this unit is used as a site for septic tank absorption
fields, the main limitations are slope and very slow
permeability. Use of sandy backfill for the trench and long
absorption lines helps to compensate for the permeability.

The capability class is 8 for Badland. The capability
subclass is 7E for Torriorthents. The range site is Shale
Upland, 5-9" p.z., for the Torriorthents; and the wildlife
habitat suitability group is 2. The Badland is not assigned a
range site or a wildlife habitat suitability group.

4—Bagley clay loam, 0 to 3 percent slopes

This very deep, well drained soil is on flood plains and
stream terraces. It formed in recent mixed alluvium derived
dominantly from sandstone, limestone, mudstone, and
basalt. Elevation is 5,500 to 6,500 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

Typically, the surface layer is brown clay loam 9 inches
thick. The upper 30 inches of the subsurface layer is brown
clay loam.The lower part to a depth of 60 inches is brown
loam. In some areas the surface layer is sandy clay loam.

Included in this unit are small areas of very deep loamy
soils that are similar to Lynx clay loam and Nuffel silty clay
loam. Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is moderately slow in the Bagley soil.
Available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. This soil is subject to occasional, brief periods
of flooding from July to September.

This unit is used for irrigated cropland and pasture,
livestock grazing, and recreation.

This unit is well suited to hay and pasture. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and excessive runoff. Leveling helps to
ensure the uniform application of water. Annual
applications of nitrogen and phosphorous fertilizer are
needed to maintain production of high quality irrigated
pasture. Under good management about 20 to 24 animal
unit months (AUM’s) and 6 to 7 tons of alfalfa hay per acre
can be produced annually on this unit.
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This unit is well suited to adapted, irrigated crops.
Because of the slow permeability, the length of irrigation
runs should be adjusted to permit adequate infiltration of
water. For the efficient application and removal of irrigation
water, leveling is needed in sloping areas. Returning crop
residue to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate. Under good management 65 to 70
bushels of barley, 50 to 55 bushels of wheat, and 25 to 30
tons of corn silage per acre can be produced annually on
this unit.

The potential native plant community is mainly alkali
sacaton, blue grama, western wheatgrass, and galleta.
Livestock prefer this unit to most others in the survey area
because of its accessibility and the availability of water.
This results in overgrazing and the subsequent
deterioration of the vegetation.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses where soil moisture is
adequate. These types of vegetation provide habitat for a
large number of wildlife species. Riparian vegetation
should be replanted in drainageways where the soil is
moist. Protection from grazing is essential. Competition
between cattle and wildlife is high throughout the year.

If this unit is used for homesite development, the main
limitations are flooding and the shrink-swell potential.
Dikes and channels that have outlets for floodwater can be
used to protect buildings and onsite sewage disposal
systems from flooding. If buildings are constructed on this
unit, properly designing foundations and footings and
diverting runoff away from buildings help to prevent
structural damage caused by shrinking and swelling.

If this unit is used as a site for septic tank absorption
fields, the main limitation is permeability. Use of sandy
backfill for the trench and long absorption lines helps to
compensate for the permeability.

The capability subclass is 2W, irrigated, and 6W,
nonirrigated. The range site is Clayey Bottom, 9-13" p.z.
The wildlife habitat suitability group is 4.

5—Barx fine sandy loam, 0 to 3 percent
slopes

This very deep, well drained soil is on fan terraces. It
formed in mixed alluvium derived dominantly from
sandstone, limestone, mudstone, and basalt. Elevation is
5,500 to 6,500 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer is reddish brown fine sandy
loam 10 inches thick. The upper part of subsoil is red and
reddish brown clay loam 8 inches thick. The lower part is
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sandy clay loam 10 inches thick. The substratum to a
depth of 60 inches or more is reddish brown sandy loam,
loam, and sandy clay loam. Moderate amounts of calcium
carbonate accumulation occur below a depth of 18 inches.
The profile is moderately alkaline throughout. In some
areas surface textures include sandy loam, gravelly fine
sandy loam, and gravelly sandy loam.

Included in this unit are small areas of very deep clayey
and loamy soils that are similar to Poley sandy loam,
Nuffel silt loam, Bagley clay loam, and Lynx sandy loam.
Inciuded areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is moderate in the Barx soil. Available
water capacity is high or very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is moderate. The hazard of wind erosion
is moderately high.

This unit is used mainly for irrigated crops and pasture
and livestock grazing. It is also used for homesite
development and fuelwood production.

This unit is well suited to hay and pasture. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and excessive runoff. Leveling helps to
ensure the uniform application of water. Annual
applications of nitrogen and phosphorous fertilizer are
needed to maintain production of high quality irrigated hay
or pasture. Under good management about 20 to 24
AUM'’s (animal unit months) and 6 to 7 tons of alfalfa hay
per acre can be produced on this unit.

This unit is well suited to irrigated crops. For the efficient
application and removal of irrigation water, leveling is
recommended in sloping areas. Furrow, border,
corrugation, and sprinkler irrigation systems are suited to
this unit. The method used generally is governed by the
crop. Under good management about 60 to 65 bushels of
barley, 50 to 55 bushels of wheat, or 25 to 30 tons of corn
silage per acre can be produced annually on this unit.

The potential native plant community is pinyon pine and
juniper with an understory of black grama, blue grama,
sideoats grama, Indian ricegrass, bottlebrush squirreltail,
and galleta. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Range seeding is
recommended if the range is in poor condition. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities. Fencing and deferred grazing are important in a
planned grazing system.

This unit is moderately suited to the production of
herbaceous plants and shrubs. Open rangeland wildlife
prefer this site.

This unit is moderately suited to pinyon pine and
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oneseed juniper. It can produce 2 to 4 cords per acre in a
stand of trees that average 5 inches in diameter at a height
of 1 foot. Minimizing the risk of erosion is essential in
harvesting fuelwood.

This unit is moderately suited to the production of
coniferous trees. These woody areas provide habitat for
many species. Fuelwood gatherers should not disturb nest
trees.

If this unit is used for homesite development, the main
limitation is the hazard of wind erosion. Preserving the
existing plant cover during construction helps to control
erosion. Revegetating the disturbed areas around
construction sites as soon as possible helps to control
wind erosion.

The capability subclass is 2E, irrigated, and 6E,
nonirrigated. The range site is Loamy Upland, 9-13" p.z.
The wildlife habitat suitability group is 3.

6—Barx fine sandy loam, 3 to 10 percent
slopes

This very deep, well drained soil is on fan terraces. It
formed in mixed alluvium derived dominantly from
sandstone, limestone, mudstone, and basalt. Elevation is
5,500 to 6,500 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer is reddish brown fine sandy
loam 3 inches thick. The upper part of the subsoil is red
clay loam 15 inches thick. The middle part is reddish
brown sandy clay loam 24 inches thick. The lower part to a
depth of 60 inches or more is reddish brown sandy loam
and sandy clay loam. Moderate amounts of calcium
carbonate accumulation occur below a depth of 18 inches.
In some areas surface textures include sandy loam,
gravelly fine sandy loam, and gravelly sandy loam.

Included in this unit are small areas of very deep loamy
to clayey soils that are similar to Poley sandy loam, Nuffel
silt loam, Cerrillos gravelly sandy loam, Padilla sandy clay
loam, and Ubank sandy loam. Included areas make up
about 20 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Barx soil. Available
water capacity is high or very high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is severe. The hazard of wind
erosion is moderately high.

This unit is used mainly for livestock grazing, fuelwood
production, and recreation. It is also used for homesite
development.

The potential plant community is pinyon pine and
juniper with an understory of black grama, blue grama,
sideoats grama, Indian ricegrass, bottlebrush squirreltail,
and galleta. If the range is overgrazed, the proportion of
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desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Range seeding is suitable
if the range is in poor condition. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.
Fencing and deferred grazing are important in planned
grazing systems.

This unit is moderately suited to the production of
herbaceous plants and shrubs. Open rangeland wildlife
prefer this site.

This unit is moderately suited to pinyon pine and
oneseed juniper. It can produce 2 to 4 cords per acre in a
stand of trees that average 5 inches in diameter at a height
of 1 foot. Minimizing the risk of erosion is essential in
harvesting fuelwood.

This unit is moderately suited to the production of
coniferous trees. These woody areas provide habitat for
many species. Fuelwood gatherers should not disturb nest
trees.

If this unit is used for homesite development, the main
limitation is the hazard of wind erosion. Preserving the
existing plant cover during construction helps to control
erosion. Revegetating disturbed areas around construction
sites as soon as possible helps to control wind erosion.

The capability subclass is 6E. The range site is Loamy
Upland, 9-13" p.z. The wildlife habitat suitability group is 3.

7—Bisoodi fine sandy loam, 1 to 8 percent
slopes

This shallow, well drained soil is on plateaus. It formed
in alluvium derived dominantly from calcareous sandstone
and limestone. Elevation is 5,500 to 6,500 feet. The mean
annual precipitation is 10 to 14 inches, the mean annual
air temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

Typically, the surface layer is light brown fine sandy
loam 1 inch thick. The subsurface layer is reddish yellow
loam 3 inches thick. The subsoil is pink, calcareous,
gravelly ioam and loam 10 inches thick. The substratum is
very pale brown highly weathered sandstone 4 inches
thick over unweathered calcareous sandstone. Depth to
bedrock ranges from 10 to 20 inches. In some areas the
surface layer is channery fine sandy loam.

Included in this unit are small areas of a shallow loamy
soil that is similar to Leanto sandy loam, rock outcrop, and
a moderately deep loamy soil along drainageways.
Included areas make up about 30 percent of the total
acreage. The percentage varies from one area to another.

Permeability is moderate in the Bisoodi soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium, and the hazard of water
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erosion is slight. The hazard of wind erosion is moderately
high.

This unit is used for recreation and livestock grazing.

The potentia! plant community is mainly black grama,
New Mexico feathergrass, grama, and needleandthread
with scattered juniper, pinyon pine, and fourwing saltbush.
The present vegetation in most areas is mainly juniper,
broom snakeweed, blue grama, fourwing saltbush, and
threeawn. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.
Fencing and deferred grazing are important in planned
grazing systems.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Wildlife
use of this site is limited to transients from adjacent sites.

If this unit is used for homesite development, the main
limitations are depth to rock and slope. The cuts needed to
provide level building sites can expose bedrock.

If this unit is used as a site for septic tank absorption
fields, the main limitation is depth to rock. This limitation
can be partially overcome by increasing the size of the
absorption field and by using fill material over the leach
lines. Alternatives are to install holding tanks or transport
the waste and effluent by pipeline to a more suitable site.

The capability subclass is 7E. The range site is Shallow
Loamy, 9-13" p.z. The wildlife habitat suitability group is 2.

8—Burnswick-Marcou complex, 1 to 5
percent slopes

This map unit is on fan terraces and stabilized
transverse and coppice dunes. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

This unit is 40 percent Burnswick sandy clay loam and
30 percent Marcou loamy sand. The Burnswick soil is on
fan terraces in deflated areas below the Marcou soil, which
is on stabilized transverse and coppice dunes. 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 shallow clayey
soils that are similar to Claysprings sandy clay, very deep
loamy soils that are similar to Jocity sandy clay loam, and
badland. Included areas make up about 30 percent of the
total acreage. The percentage varies from one area to
another.
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The Burnswick soil is very deep and well drained. It
formed in mixed alluvium derived dominantly from
mudstone, siltstone, and sandstone. Typically, the surface
layer is light reddish brown, moderately alkaline sandy clay
loam about 3 inches thick. The upper 13 inches of the of
the subsoil is reddish brown moderately alkaline sandy
clay loam. The middle 25 inches is reddish brown sodic,
strongly alkaline sandy clay loam. The lower 12 inches of
the subsoil is reddish brown, sodic, strongly alkaline sandy
loam over buried light reddish brown, sodic, strongly
alkaline sandy clay loam to a depth of 60 inches or more.
In some areas the surface layer is sandy loam, gravelly
sandy loam, or gravelly sandy clay loam. This soil has a
moderate to strong sodium hazard and a sodium
absorption ratio of 13 or more.

Permeability is moderately slow in the Burnswick soil.
The sodium hazard restricts water movement in the soil
and nutrient and water uptake by plants. Available water
capacity is very low or low. The effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of wind erosion is moderate.

The Marcou soil is very deep and somewhat
excessively drained. It formed in eolian deposits over
mixed alluvium derived dominantly from mudstone,
siltstone, and sandstone. Typically, the surface layer is light
reddish brown, moderately alkaline loamy sand about 6
inches thick. The upper 41 inches of the substratum is
reddish brown sodic, strongly alkaline coarse sandy loam
and sandy loam. The upper part of the buried subsoil is
light reddish brown, sodic, strongly alkaline sandy clay
loam. The lower part to a depth of 60 inches is sodic,
strongly alkaline loamy coarse sand. This soil has a
moderate to strong sodium hazard and a sodium
absorption ratio of 13 or more. Thickness of the coarser
textured eolian deposit and depth to the fine textured
alluvial deposit range from 40 to 60 inches. Textures in the
upper 40 to 60 inches range from loamy sand to sandy
loam.

Permeability is moderate in the Marcou soil. Available
water capacity is low or moderate. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of wind erosion is
high.

This unit is used for recreation and livestock grazing.

The potential plant community on the Burnswick soil is
mainly alkali sacaton, galleta, black grama, and blue
grama. It has a shrubby appearance because of fourwing
saltbush, mound saltbush, and Bigelow sagebrush. The
potential plant community on the Marcou soil is mainly
Indian ricegrass, alkali sacaton, and galleta with scattered
fourwing saltbush. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
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proper balance of desirable species is maintained. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities. The production of vegetation suitable for livestock
grazing is limited by the content of toxic salts in the soil.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
Burrowing animals find the Marcou soil to be a suitable site
for digging.

If this unit is used for homesite development, the main
limitations on the Burnswick soil are the shrink-swell
potential and sulfate damage to concrete. The main
limitations on the Marcou soil are the hazard of wind
erosion and sulfate damage to concrete. The effects of
shrinking and swelling can be minimized by using proper
engineering designs. The use of Type 5 cement will limit
the damage to concrete caused by high concentrations of
sulfate in the soil. Revegetating the disturbed areas around
construction sites as soon as possible helps to control
wind erosion.

If this unit is used as a site for septic tank absorption
fields, it is limited mainly by the moderately slow
permeability in the Burnswick soil and the seepage
potentiai in the Marcou soil. Use of sandy backfill for the
trench and long absorption lines helps to compensate for
the moderately slow permeability. Effluent from septic tank
absorption fields can surface in downslope areas and thus
create a health hazard in the Marcou soil. If the density of
housing is moderate to high, community sewage systems
are needed to prevent a health hazard as a result of
seepage from onsite sewage disposal systems.

The capability subclass is 7S for the Burnswick soil and
7E for the Marcou soil. The range site is Clay Loam
Terrace (sodic), 5-9" p.z., for the Burnswick soil and Sandy
Upland (sodic), 5-9" p.z., for the Marcou soil. The wildlife
habitat suitability group is 3 for both soils.

9—Burnswick sandy clay loam, 1 to 5
percent slopes

This very deep, well drained sodic soil is on fan
terraces. It formed in mixed alluvium derived from
mudstone and sandstone. Elevation is 4,800 to 5,500 feet.
The mean annual precipitation is 8 to 10 inches, the mean
annual air temperature is 53 to 56 degrees F, and the frost-
free period is 150 to 180 days.

Typically, the surface layer is light reddish brown sandy
clay loam about 3 inches thick. The upper 13 inches of the
subsoil is reddish brown sandy clay loam. The middle 25
inches is reddish brown, sodic, strongly alkaline, sandy
clay loam. The lower 12 inches is light reddish brown,
sodic, strongly alkaline, sandy loam over buried, light
reddish brown, sodic, strongly alkaline, sandy clay loam to
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a depth of 60 inches or more. In some areas the surface
layer is sandy loam, gravelly sandy loam, or gravelly sandy
clay loam. This soil has a moderate to strong sodium
hazard and a sodium absorption ratio of 13 or more.

Included in this unit are small areas of shallow clayey
soils that are similar to Claysprings sandy clay, very deep
loamy soils that are similar to Jocity sandy clay loam, very
deep sandy soils that are similar to Marcou sandy loam,
and areas of badland. Included areas make up about 25
percent of the total acreage. The percentage varies from
one area to another.

Permeability is moderately slow in the Burnswick soil.
The medium to high sodium hazard restricts water
movement in the soil and nutrient and water uptake by
plants. Available water capacity is very low or low. The
effective rooting depth is 60 inches or more. Runoff is slow,
and the hazard of water erosion is slight. The hazard of
wind erosion is moderate.

This unit is used for irrigated hay and pasture, livestock
grazing, recreation, and wildlife habitat.

if this unit is used for hay and pasture, the main
limitations are the content of toxic salts in the soil and the
slope. the content of toxic salts can be reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Fertilizer is needed
to ensure optimum growth of grasses and legumes.
Leveling helps to ensure the uniform application of water.
Good irrigation water management is essential to maintain
productivity. Under intensive management about 3 to 4
tons of alfalfa hay or 12 to 15 AUM’s (animal unit months)
per acre can be produced annually on this unit.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts in the soil and the
slope. Intensive management is required to reduce the
salinity and sodicity and maintain soil productivity. The
content of toxic salts can be reduced by leaching, applying
proper amounts of soil amendments, and returning crop
residue to the soil. Leveling helps to ensure the efficient
application and removal of irrigation water in sloping areas.
Under intensive management about 15 to 20 tons of corn
silage, 30 to 40 bushels of wheat, or 40 to 50 bushels of
barley per acre can be produced annually on this unit.

The potential native plant community is mainly alkali
sacaton, galleta, black grama, and blue grama. It has a
shrubby appearance because of fourwing saltbush, mound
saltbush, and shadscale. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities.

The production of vegetation suitable for livestock
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grazing is limited by the content of toxic salts.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.

If this unit is used for homesite development, the main
limitations are the shrink-swell potential and the sulfate
damage to concrete. The effects of shrinking and swelling
can be minimized by using proper engineering designs.
The use of Type 5 cement will limit the damage to concrete
caused by high concentrations of sulfate in the soil.

If this unit is used as a site for septic tank absorption
fields, the main limitation is the moderately slow
permeability. Use of sandy backfill for the trench and long
absorption lines helps to compensate for the permeability.

The capability subclass is 48, irrigated, and 78S,
nonirrigated. The range site is Clay Loam Terrace (sodic),
5-9" p.z. The wildlife habitat suitability group is 3.

10—Calciorthids-Torriorthents-Rock outcrop
complex, 15 to 80 percent slopes

This map unit is on buttes that are remnants of volcanic
plugs and dikes stemming through the underlying
mudstone and sandstone. Elevation is 4,800 to 5,500 feet.
The mean annual precipitation is 8 to 10 inches, the mean
annual air temperature is 53 to 56 degrees F, and the frost-
free period is 150 to 180 days.

This unit is 30 percent Calciorthids, 20 percent
Torriorthents, and 20 percent Rock outcrop. 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 moderately deep,
loamy, gypsic soils that are similar to Gypsiorthids;
moderately deep or deep loamy soils that are similar to
Typic Haplargids; and talus slopes. Included areas make
up about 30 percent of the total acreage. The percentage
varies from one area to another.

Calciorthids are shallow to deep and are well drained.
They formed in alluvium and colluvium derived dominantly
from basalt, sandstone, and mudstone. Slopes range from
15 to 50 percent. About 20 to 75 percent of the surface is
covered with basalt cobbles and gravel. Typically, the
surface layer is brown very cobbly loam about 5 inches
thick. The upper part of the subsoil is reddish brown clay
loam 7 inches thick. The lower 15 inches is pink,
calcareous, gravelly loam over interbedded sandstone and
mudstone at a depth of 27 inches. The content of rock
fragments, which are cobbles and gravel, ranges from 5 to
75 percent throughout the profile. Basalt, sandstone, or
mudstone is at a depth of 10 to 50 inches or more.

Permeability is moderate or moderately slow in the
Caiciorthids. Available water capacity is low. The effective
rooting depth is 10 to 50 inches or more. Runoff is
rapid, and the hazard of water erosion is moderate to
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severe. The hazard of wind erosion is very slight.

Torriorthents are shallow to deep and well drained. They
formed in alluvium and colluvium derived dominantly from
basalt, sandstone, and mudstone. Slopes range from 15 to
80 percent. About 20 to 75 percent of the surface is
covered with basalt cobbles and gravel. Typically, the
surface layer is dark brown very cobbly silty clay loam
about 2 inches thick. The subsurface layer is dark brown
very gravelly clay loam about 6 inches thick. The
substratum is reddish brown clay loam about 24 inches
thick over mudstone at a depth of 32 inches. Depth to
mudstone ranges from 10 to 55 inches. The mudstone is
interbedded with layers of sandstone. Soil textures range
from clay to loam throughout the profile. The content of
rock fragments ranges from 5 to 55 percent throughout the
profile.

Permeability is moderately slow or very slow in the
Torriorthents. Available water capacity is low. The effective
rooting depth is 10 to 55 inches. Runoff is very rapid, and
the hazard of water erosion is severe. The hazard of wind
erosion is very slight.

Rock outcrop consists of exposed areas of basalt,
sandstone, or mudstone. Basalt is exposed on summits
and shoulders of buttes and, in some areas, is on side
slopes. Sandstone and mudstone are exposed on the
steep side slopes. Slopes are 1 percent to nearly vertical.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly galleta, Indian
ricegrass, and Bigelow sagebrush. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed to encourage livestock to graze in
areas where access is limited.

Calciorthids are moderately suited to the production of
herbaceous plants and shrubs. Torriorthents are poorly
suited to the production of herbaceous plants, shrubs, and
vines for wildlife habitat. Any wildlife found on these sites
generally is transient from adjacent sites.

The capability subclass is 7E for Calciorthids and
Torriorthents. The capability class is 8 for Rock outcrop.
The range site is Breaks, 5-9" p.z., for Calciorthids and
Torriorthents; and the wildlife habitat suitability group is 3.
Rock outcrop is not assigned a range site or wildlife habitat
suitability group.

11—Cerrillos sandy loam, 1 to 10 percent
slopes

This very deep, well drained soil is on fan terraces. It
formed in mixed alluvium and eolian material derived
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dominantly from sandstone and mudstone. Elevation is
5,500 to 6,500 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer is reddish brown sandy loam
2 inches thick. The upper 13 inches of the subsoil is
reddish brown sandy clay loam. The lower 19 inches is
reddish yellow and light reddish brown clay loam that
contains a moderate amount of calcium carbonate. The
underlying material to a depth of 60 inches is light reddish
brown sandy clay loam. A low sodium hazard can exist
below a depth of 15 inches. In some areas the surface
layer is gravelly sandy loam, loamy sand, or gravelly loam.
In other areas this soil has moderate amounts of gravel
throughout the profile.

Included in this unit are small areas of shallow loamy
soils that are similar to Leanto sandy loam; very deep,
loamy, very gravelly soils that are similar to Sheza gravelly
sandy loam; very deep clayey soils that are similar to
Padilla sandy clay loam; very deep, loamy, limy soils that
are similar to Ubank sandy loam; and very deep loamy
soils that are similar to Nuffel fine sandy loam. Included
areas make up about 20 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderately slow in the Cerrillos soil.
Available water capacity is high or very high. The effective
rooting depth is 60 inches or more. Runoff is slow to
medium, and the hazard of water erosion is slight. The
hazard of wind erosion is moderately high.

This unit is used for livestock grazing, recreation, and
homesite development. It can be used for adapted,
irrigated crops if suitable water is available.

The potential plant community is mainly black grama,
blue grama, galleta, and fourwing saltbush with scattered
juniper. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Brush management
improves deteriorated areas of range that are producing
too many woody shrubs. Suitable range management
practices are fencing, using planned grazing systems, and
developing livestock watering facilities. Fencing and
deferred grazing are important in planned grazing
systems.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.

This unit is well suited to homesite development. it has
few limitations.

This unit is well suited to irrigated crops if good quality
water is available. The main limitations are the slope and
the hazard of wind erosion. Because of the slope, sprinkler
or drip irrigation is most suitable for most crops. To avoid
overirrigating and leaching of plant nutrients, applications
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of irrigation water should be adjusted to the available water
capacity, the water intake rate, and the needs of the crop.
Under good management about 60 to 65 bushels of barley,
45 to 50 bushels of wheat, or 20 to 25 tons of corn silage
per acre can be produced annually on this soil.

This unit is well suited to hay and pasture. The main
limitations are the slope and the hazard of wind erosion. All
adapted pasture plants can be grown, but bunch type
species planted alone generally are not suitable because
of the erosion hazard. Rotation grazing helps to maintain
the quality of forage. Irrigation water can best be applied
by sprinkler because of the slope. Under good
management about 5 to 6 tons of alfalfa hay or 16 to 20
AUM's (animal unit months) per acre can be produced
annually on this soil.

The capability subclass is 3E, irrigated, and 6E,
nonirrigated. The range site is Sandy Loam Upland, 9-13"
p.z. The wildlife habitat suitability group is 3.

12—Cerrillos-Ubank complex, 1 to 8 percent
slopes

This map unit is on fan terraces on plateaus. Elevation
is 5,500 to 6,500 feet. The mean annual precipitation is 10
to 14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 50 percent Cerrillos sandy loam and 35
percent Ubank fine sandy loam. 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 very deep loamy
soils that are similar to Nuffel silt loam, very deep clayey
soils that are similar to Padilla sandy clay loam, and areas
of coppice dunes. Included areas make up about 15
percent of the total acreage. The percentage varies from
one area to another.

The Cerrillos soil is very deep and well drained. It
formed in mixed alluvium derived dominantly from
sandstone, mudstone, limestone, and basalt. Typically, the
surface layer is reddish brown sandy loam about 2 inches
thick. The upper 13 inches of the subsoil is reddish brown
sandy clay loam.The lower 19 inches is reddish yeliow
calcareous clay loam. The underlying material is light
reddish brown calcareous sandy clay loam to a depth of
80 inches or more. A low sodium hazard can exist below a
depth of 15 inches. Surface textures include loamy fine
sand, loamy sand, sandy loam, and gravelly sandy loam.
Depth to the calcareous layer ranges from 10 to 20 inches.

Permeability is moderately slow in the Cerrillos soil.
Available water capacity is high or very high. The effective
rooting depth is 60 inches or more. Runoff is slow to
medium, and the hazard of water erosion is slight. The
hazard of wind erosion is moderately high.
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The Ubank soil is very deep and well drained. It formed
in mixed alluvium derived dominantly from sandstone,
mudstone, limestone, and basalt. Typically, the surface
layer is reddish brown fine sandy loam about 2 inches
thick. The upper 8 inches of the subsoil is reddish brown
sandy loam.The lower 4 inches is pinkish white and pink
very calcareous loam. The upper 30 inches of the
underlying material is pink, weakly calcium carbonate
cemented loam. The lower part to a depth of 60 inches is
reddish yellow very calcareous sandy clay loam. The
Ubank soil is moderately alkaline throughout. Surface
textures include very fine sandy loam, fine sandy loam,
gravelly sandy loam, loam, and gravelly loam. Depth to the
weakly calcium carbonate cemented layer ranges from 10
to 20 inches.

Permeability is moderate in the Ubank soil. Available
water capacity is medium to high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderately high.

This unit is used for livestock grazing, homesite
development, and recreation.

The potential plant community is mainly black grama,
blue grama, sideoats grama, galleta, and fourwing
saltbush with scattered juniper. If the range is overgrazed,
the proportion of desirable forage plants decreases and
the proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Brush
management improves deteriorated areas of range that
are producing too many woody shrubs. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.
Proper grazing use, range seeding, and a planned grazing
system are needed to maintain or improve the production
of forage.

This unit is moderately suited to the production of
herbaceous plants and shrubs. Open rangeland wildlife
prefer this site.

This unit is well suited to homesite development. Wind
erosion is a hazard. Preserving the existing plant cover
during construction helps to control erosion. Revegetating
the disturbed areas around construction sites as soon as
possible helps to control wind erosion.

The capability subclass is 6E for the Cerrillos and
Ubank soils. The range site is Sandy Loam Upland, 9-13"
p.z., for the Cerrillos soil and Loamy Upland, 9-13" p.z., for
the Ubank soil. The wildlife habitat suitability group is 3 for
both soils.

13—Claysprings clay, 1 to 10 percent slopes

This shallow and well drained soil is on plateaus
adjacent to badland. It formed in alluvium derived

Soil Survey

dominantly from shale, siltstone, and mudstone. Elevation
is 4,800 to 5,500 feet. The mean annual precipitation is 8
to 10 inches, the mean annual air temperature is 53 to 56
degrees F, and the frost-free period is 150 to 180 days.

Typically, the surface layer is pinkish gray clay 3 inches
thick. The substratum is reddish brown clay 15 inches thick
over mudstone. Depth to mudstone ranges from 10 to 20
inches. This soil is moderately to strongly alkaline. Surface
textures include sandy loam, fine sandy loam, clay loam,
sandy clay loam, gravelly clay loam, and gravelly sandy
clay loam.

Included in this unit are small areas of very deep loamy
soils that are similar to Jocity sandy clay loam, very deep
loamy sandy soils that are similar to lves sandy loam,
shallow loamy soils that are similar to Epikom channery
sandy loam, very deep clayey soils that are similar to
Penzance sandy clay loam, very deep sandy soils that are
similar to Sheppard loamy sand, badland, and sandstone
rock outcrop. Included areas make up about 25 percent of
the total acreage. The percentage varies from one area to
another.

Permeability is very slow in the Claysprings sail.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Roots can extend to a depth of 60
inches in areas where the mudstone is fractured and
weathered. Runoff is medium to rapid, and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly alkali
sacaton, galleta, and mound saltbush. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Planned grazing systems are essential to
maintain plant vigor and forage production. Fencing and
deferred grazing are important in planned grazing
systems.

This unit is poorly suited to the production of
herbaceous plants, shrubs, and vines for wildlife habitat.
Any wildlife found on this site is transient from adjacent
sites.

If this unit is used for homesite development, the main
limitations are the shrink-swell potential and the slope. If
buildings are constructed on this unit, properly designing
foundations and footings and diverting runoff away from
buildings help to prevent structural damage caused by
shrinking and swelling.The slope and the very slow
permeability are management concerns on sites used for
septic tank absorption fields. An engineer should be
consulted for design recommendations.

The capability subclass is 7S. The range site is Shale
Upland, 5-9" p.z. The wildlife habitat suitability group is 2.
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14—Deama family very gravelly loam, 1 to 8
percent slopes

This shallow, well drained soil is on basalt mesas. It
formed in alluvium derived dominantly from basalt.
Elevation is 6,500 to 7,000 feet. The mean annual
precipitation is 14 to 16 inches, the mean annual air
temperature is 50 to 53 degrees F, and the frost-free
period is 120 to 150 days.

Typically, the surface layer is dark brown very gravelly
loam 6 inches thick. The subsoil to a depth of 17 inches is
pinkish gray and brown very gravelly loam over lime
coated basalt. Depth to bedrock ranges from 15 to 20
inches. In some areas 10 to 50 percent of the surface is
covered with basalt cobbles and stones.

Included in this unit are small areas of moderately deep
clayey soils that are similar to Thunderbird gravelly clay
loam, rock outcrop, and soils that are similar to this Deama
family soil but have a clay subsoil or are more than 20
inches deep over bedrock. Included areas make up about
20 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate in the Deama family soil.
Available water capacity is very low. The effective rooting
depth is 15 to 20 inches. Runoff is medium, and the
hazard of water erosion is slight. The hazard of wind
erosion is very slight.

This unit is used for livestock grazing, fuelwood
production, recreation, and homesite development.

The potential plant community is mainly sideoats grama
and muttongrass with an overstory of juniper and pinyon. If
the range is overgrazed, the proportion of desirable forage
plants decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

If this unit is used for fuelwood production, the main
limitations are limited access because of the large rock
fragments on the surface and depth to rock. This unit can
produce 4 to 6 cords per acre in a stand of trees that
average 5 inches in diameter at a height of 1 foot.
Minimizing the risk of erosion is essential in harvesting.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat. It is
moderately suited to the production of coniferous trees.
These pinyon-juniper woodlands provide habitat for many
species. Fuelwood gatherers should not disturb nest trees.

If this unit is used for homesite development, the main
limitation is depth to bedrock. The cuts needed to provide
level building sites can expose bedrock. If onsite sewage
disposal is to be used, an engineer should be consulted
for design recommendations and installation of facilities.
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The capability subclass is 6S. The woodland site is
Basalt Upland (P.J.), 13-17" p.z. The wildlife habitat
suitability group is 3.

15—Deama-Rock outcrop complex, 1 to 20
percent slopes

This map unitis on plateaus, mesas, and buttes.
Elevation is 6,500 to 7,000 feet. The mean annual
precipitation is 14 to 16 inches, the mean annual! air
temperature is 50 to 53 degrees F, and the frost-free
period is 120 to 150 days.

This unit is 50 percent Deama very channery loam and
35 percent Rock outcrop. 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 loamy,
moderately deep Ustifluvents and a moderately deep soil
that is similar to the Deama soil. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Deama soil is shallow and well drained. It formed in
alluvium derived dominantly from limestone. Typically, the
surface layer is grayish brown very channery loam about 1
inch thick. The upper part of the subsoil is grayish brown
channery loam about 3 inches thick. The next 9 inches of
the subsoil is pale brown very channery loam. The lower 7
inches is very pale brown extremely channery loam.
Limestone is at a depth of 20 inches. Depth to bedrock
ranges from 10 to 20 inches. In areas the surface layer is
flaggy or very flaggy loam. This soil is highly calcareous
and moderately alkaline throughout.

Permeability is moderate in the Deama soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium to very rapid, and the
hazard of water erosion is slight. The hazard of wind
erosion is very slight.

Rock outcrop consists of exposed areas of limestone
and sandstone. In some areas it is vertical exposures of 3
to 10 or more feet.

This unit is used for livestock grazing, recreation, and
fuelwood production.

The potential plant community on the Deama soil is
pinyon pine and oneseed juniper with an understory of
sideoats grama, blue grama, black grama,
needleandthread, and bottlebrush squirreltail. If the range
is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing too many woody shrubs.
Range seeding is suitable if the range is in poor condition.
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This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
Scattered pinyon-juniper trees add structural diversity to
this open grassland. The pinyon-juniper woodlands provide
habitat for many species. Fuelwood gatherers should not
disturb nest trees.

This unit is well suited to fuelwood production. It can
produce 5.5 cords per acre in a stand of trees that average
5 inches in diameter at a height of 1 foot. Thinning of
dense stands of trees may be desirable where livestock
grazing is the main use. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.

If this unit is used for homesite development, the main
limitations are slope and depth to bedrock. The cuts
needed to provide level building sites can expose bedrock.
If this unit is used as a site for septic tank absorption
fields, extreme care should be taken in selecting a site.
The shallow soil can become saturated with effluent and
create a health hazard. Transporting sewage effluent to a
more suitable site is highly recommended.

The capability subclass is 6E for the Deama soil. The
capability class is 8 for Rock outcrop. The woodland site is
Shallow Loamy, 13-17" p.z., for the Deama soil; and the
wildlife habitat suitability group is 3. Rock outcrop is not
assigned a woodland site or a wildlife habitat suitability

group.
16—Dune land

This unit consists of both active barchan and
longitudinal sand dunes that generally are on the east side
of major intermittent drainageways. Some dunes are 50
feet high or more. The dunes generally move in a
northeasterly direction at the rate of 1 to 5 feet per year.
Slopes are 5 to 80 percent. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 190 days.

A representative pedon of soils in this unit is light brown
and light reddish brown sand and fine sand to a depth of
60 inches or more.

Included in this unit are small areas of very deep sandy
soils that are similar to Sheppard and Kinan loamy sands
and very deep loamy soils that are similar to Jocity sandy
clay loam and Grieta sandy loam. Included areas make up
about 20 percent of the total acreage. The percentage
varies from one area to another.

Permeability is very rapid in the Dune land. Available
water capacity is very low. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight to severe. The hazard of wind erosion is
very high.

Soil Survey

This unit is used for recreation and as a source of sand
for construction.

The capability class is 8. Dune land is not assigned a
range site or a wildlife habitat suitability group.

17—Epikom channery sandy loam, 1 to 12
percent slopes

This shallow, well drained soil is on plateaus. It formed
in alluvium derived dominantly from sandstone and
mudstone. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is light reddish brown
channery sandy loam 1 inch thick. The upper 9 inches of
the subsoil is light reddish brown loam. The lower partto a
depth of 14 inches is light reddish brown very flaggy loam
over sandstone. Depth to bedrock ranges from 10 to 20
inches. Reaction is moderately alkaline throughout. A
moderate amount of calcium carbonate accumulation
occurs just above the bedrock. In areas the surface layer is
sandy loam and loamy sand, and the substratum is
channery sandy loam or channery loam.

Included in this unit are small areas of moderately deep,
loamy, gypsic soils that are similar to Purgatory sandy
loam; shallow clayey soils that are similar to Claysprings
clay and Shalet silty clay loam; very deep loamy soils that
are similar to Grieta sandy loam; moderately deep loamy
soils that are similar to Tours sandy clay loam; and
mudstone and sandstone outcrop. Included areas make up
about 35 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Epikom soil. Available
water capacity is very low. The effective rooting depthis 10
to 20 inches. Runoff is medium to rapid, and the hazard of
water erosion is slight. The hazard of wind erosion is
moderately high.

This unit is used for livestock grazing, recreation, and
homesite development. It can be used for hay and pasture
if an adequate water supply is available for sprinkler
irrigation, if depth to bedrock is more than 15 inches, if the
area is large enough to be economically feasible, and if
use of equipment is not limited by the slope.

The potential plant community is mainly blue grama,
black grama, and galleta. Bigelow sagebrush, Mormon tea,
and fourwing saltbush are in some places. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing too many woody shrubs.
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Suitable range management practices are fencing, using
planned grazing systems, and developing livestock
watering facilities.

This soil is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Any
wildlife found on this site is transient from adjacent sites.

If this unit is used for homesite development, the main
fimitations are depth to bedrock and slope. The cuts
needed to provide level building sites can expose bedrock.
Erosion is a hazard in the steeper areas. Only the part of
the site that is used for construction should be disturbed.

If this unit is used as a site for septic tank absorption
fields, the main limitation is depth to bedrock. An engineer
should be consulted for design recommendations of an
onsite sewage disposal system. The system designed for
this unit may include pressure dosing, mound or
evaporation bed systems, or a combination of these types
of systems. Another alternative may be to install a holding
tank and transporting the sewage effluent off site to a
more suitable soil.

The capability subclass is 7E. The range site is
Sandstone Upland, 5-9" p.z. The wildlife habitat suitability
group is 2.

18—Epikom-Rock outcrop complex, 1 to 20
percent slopes

This map unit is on plateaus and small mesas and
buttes. Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

This unit is 50 percent Epikom channery sandy loam
and 30 percent Rock outcrop. 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 moderately deep,
loamy, gypsic soils that are similar to Purgatory gravelly
sandy loam; shallow clayey soils that are similar to
Claysprings clay; very deep loamy soils that are similar to
Grieta sandy loam; and moderately deep loamy soils that
are similar to Tours sandy clay loam, which overlies
sandstone. Included areas make up about 20 percent of
the total acreage. The percentage varies from one area to
another.

The Epikom soil is shallow and well drained. It formed in
alluvium derived dominantly from sandstone and
mudstone. Slopes are 1 to 20 percent. Typically, the
surface layer is reddish brown channery sandy loam 3
inches thick. The substratum is reddish brown channery
heavy sandy loam 11 inches thick over sandstone. Depth
to bedrock ranges from 10 to 20 inches. Reaction is
moderately alkaline throughout. A moderate amount of
lime accumulation occurs just above the bedrock. In areas
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the surface layer is sandy loam, flaggy sandy loam, or
channery loam and the substratum is flaggy sandy loam or
channery loam.

Permeability is moderate in the Epikom soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium to rapid, and the hazard of
water erosion is slight. The hazard of wind erosion is
moderately high.

Rock outcrop consists of exposed areas of sandstone
and mudstone. The mesas and buttes have sandstone
caps. Slopes are 1 percent to nearly vertical. The steep
and very steep side slopes expose the horizontal
interbedding of sandstone and mudstone. These layers
range from 1 foot to 20 feet thick. In areas 4- to 14-inch
thick strata of rocklike gypsum are in the mudstone.
Fissures are common in areas along the Holbrook
Anticline, commonly referred to as the Pink Cliffs (fig. 4).

This unit is used for livestock grazing, recreation, and
homesite development.

The potential plant community is mainly galleta, blue
grama, and black grama. Bigelow sagebrush, Mormon tea,
and fourwing saltbush are in some places. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing tooc many woody shrubs.
Suitable range management practices are fencing, using
planned grazing systems, and developing livestock
watering facilities.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Any
wildlife found on this site is transient from adjacent sites.

Homesite development is limited to the tops of the
buttes and mesas and to the foot slopes and toe slopes.
The shrink-swell potential severely limits construction of
buildings in or around the mudstone deposits. When
building on the tops of buttes and mesas, excavation for
foundations, water lines, and waste disposal systems is
limited by the depth to rock. Onsite investigation is needed
before building on this unit.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Epikom soil. The range site is
Sandstone Upland, 5-9" p.z., for the Epikom soil; and the
wildlife habitat suitability group is 2.

19—Escavada family sandy loam, 0 to 3
percent slopes

This very deep, somewhat excessively drained soil is on
flood plains. It formed in mixed alluvium derived dominantly
from sandstone and mudstone. Elevation is 5,500 to 6,500
feet. The mean annual precipitation is 10 to 14 inches, the
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Soil Survey

Figure 4.—A fissure in an area of Epikom-Rock outcrop complex, 1 to 20 percent slopes.

mean annual air temperature is 51 to 54 degrees F, and
the frost-free period is 130 to 160 days.

Typically, the surface layer is brown sandy loam 10
inches thick. The substratum to a depth of 60 inches or
more is light brown and light reddish brown stratified sandy
loam to loamy sand. The substratum is loamy sand when
mixed. In some areas the surface layer is loamy fine sand
or loam. This soil is moderately alkaline and nonsaline
throughout.

Included in this unit are small areas of very deep fine

silty soils that are similar to Nuffel silt loam, very deep fine
loamy soils that are similar to Lynx and Bagley sandy clay
loams, and very deep loamy soils that are similar to Barx
sandy loam. Included areas make up about 15 percent of
the total acreage. The percentage varies from one area to
another.

Permeability generally is moderately rapid in the
Escavada family soil, but it ranges from moderately slow to
rapid depending on the nature, number, and thickness of
the thin, fine textured strata. Available water capacity is
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moderate to high. The effective rooting depth is 60 inches
or more. Runoff is very slow, and the hazard of water
erosion is slight. The hazard of wind erosion is moderately
high. This soil is subject to rare, very brief periods of
flooding from July to September. In areas where local sand
and gravel companies have mined the sand and gravel
from the adjacent stream bed and have lowered the
channel substantially, there is no hazard of flooding.

This unit is used for irrigated cropland, livestock
grazing, and recreation.

If this unit is used for hay and pasture, the main
limitation is the low available water capacity. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion. Leveling
helps to ensure the uniform application of water. Annual
applications of nitrogen, phosphorus, and potassium
fertilizer are needed to maintain the production of high
quality irrigated pasture. Under good management about
14 to 18 AUM's (animal unit months) or 5 to 6 tons of
alfalfa hay per acre can be produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the low available water capacity and the
hazard of wind erosion. Applications of irrigation water
should be light and frequent because the soil in this unit is
droughty. Water should be applied in amounts sufficient to
wet the root zone but small enough to minimize the
leaching of plant nutrients. For the efficient application and
removal of irrigation water, leveling is helpful in sloping
areas. Wind erosion can be reduced by returning crop
residue to the soil and minimizing tillage. Under good
management about 60 to 65 bushels of barley, 45 to 50
bushels of wheat, or 20 to 25 tons of corn silage per acre
can be produced annually on this soil.

The potential plant community is mainly western
wheatgrass, Indian ricegrass, bottlebrush squirreltail, and
alkali sacaton with scattered fourwing saltbush and
cottonwood trees. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Good
accessibility, a large variety of palatable plants, and the
availability of water encourage a constant grazing
pressure. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses in areas where soil
moisture is adequate. These types of vegetation provide
habitat for a large number of wildlife species.

Riparian vegetation should be replanted in
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drainageways where the soil is moist. Protection from
grazing is essential. Competition between livestock and
wildlife is high throughout the year.

If this unit is used for homesite development, the main
limitations are flooding and seepage. Dikes and channels
that have outlets for floodwater can be used to protect
buildings and onsite sewage disposal systems from
flooding. Seepage from sewage disposal systems can
cause a health hazard down slope. Roads and streets
should be located above the expected flood level.

The capability subclass is 3E, irrigated, and 6E,
nonirrigated. The range site is Loamy Bottom, 9-13" p.z.
The wildlife habitat suitability group is 4.

20—Grieta sandy loam, 1 to 3 percent slopes

This very deep, well drained soil is on fan terraces on
plateaus. It formed in alluvium derived dominantly from
sandstone, mudstone, limestone, and basalt. Elevation is
4,800 to 5,500 feet. The mean annual precipitation is 8 to
10 inches, the mean annual air temperature is 53 to 56
degrees F, and the frost-free period is 150 to 180 days.

Typically, the surface layer is reddish brown sandy loam
3 inches thick. The upper 17 inches of the subsoil is
reddish brown sandy clay loam. The lower 24 inches is
light reddish brown, calcareous, sandy clay loam.The
substratum to a depth of 60 inches or more is light reddish
brown sandy loam. In some areas the surface layer is
loamy sand, fine sandy loam, or gravelly sandy loam, and
the subsoil is sandy clay loam and/or clay loam to a depth
of 60 inches or more. Depth to maximum calcium
carbonate accumulation is 20 to 24 inches.

Included in this unit are small areas of very deep sandy
soils that are similar to Kinan foamy sand and Sheppard
loamy sand and very deep clayey soils that are similar to
Penzance sandy clay loam. Included areas make up about
20 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate in the Grieta soil. Available
water capacity is moderate or high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of wind erosion is
moderately high.

This unit is used for livestock grazing, homesite
development, irrigated cropland and pasture, and
recreation.

The potential plant community is mainly black grama,
blue grama, Indian ricegrass, and bush muhly. It has a
brushy appearance because of fourwing saltbush and
Mormon tea. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
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desirable species is maintained. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.
Planned grazing systems are essential to maintain plant
vigor and forage production.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.

This unit is well suited to homesite development. Wind
erosion is the main hazard. In some areas excavation for
houses and access roads exposes material that is highly
susceptible to wind erosion. Revegetating disturbed areas
around construction sites as soon as possible helps to
control wind erosion.

This unit is well suited to irrigated crops if good quality
water is available. It is limited mainly by slope and wind
erosion. Because of the slope, sprinkler or drip irrigation is
most suitable for crops. To avoid overirrigating and
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, water
intake rate, and the needs of the crop. Under good
management about 60 to 65 bushels of barley, 45 to 50
bushels of winter wheat, or 20 to 25 tons of corn silage
can be produced per acre annually on this soil.

This unit is well suited to hay and pasture. The main
limitations are slope and wind erosion. All adapted pasture
plants can be grown, but bunch-type species planted alone
generally are not suitable because of the hazard of
erosion. Rotation grazing helps to maintain the quality of
forage. Irrigation water can be applied by sprinkler, border,
or corrugation method. Sprinkler irrigation is best suited to
this soil because of the slope. Leveling would be
necessary for any other method of irrigation. Fertilizer is
needed to ensure optimum growth of grasses and
legumes. Under good management about 5 to 6 tons of
alfalfa hay and about 16 to 20 AUM's (animal unit months)
can be produced per acre annually on this soil.

The capability subclass is 3E, irrigated, and 7E,
nonirrigated. The range site is Sandy Loam Upland, 5-9"
p.z. The wildlife habitat suitability group is 3.

21—Grieta sandy loam, 3 to 10 percent
slopes

This very deep, well drained soil is on fan terraces on
plateaus. It formed in alluvium derived dominantly from
sandstone, mudstone, limestone, and basalt. Elevation is
4,800 to 5,500 feet. The mean annual precipitation is 8 to
10 inches, the mean annual air temperature is 53 to 56
degrees F, and the frost-free period is 150 to 180 days.

Typically, the surface layer is reddish brown sandy loam
3 inches thick. The upper 17 inches of the subsoil is
reddish brown sandy clay loam.The lower 24 inches is
light reddish brown, calcareous, sandy clay loam.The
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substratum to a depth of 60 inches or more is light reddish
brown sandy loam. In some areas the surface layer is
loamy sand, fine sandy loam, or gravelly sandy loam, and
the subsoil is sandy clay loam and/or clay loam to a depth
of 60 inches or more. Depth to moderate lime
accumulation is 20 to 24 inches.

Included in this unit are small areas of very deep
sandy soils that are similar to Kinan loamy sand and
Sheppard loamy sand; moderately deep, loamy, gypsic
soils that are similar to Purgatory sandy loam; and very
deep clayey soils that are similar to Penzance sandy clay
loam. Included areas make up about 30 percent of the
total acreage. The percentage varies from one area to
another.

Permeability is moderate in the Grieta soil. Available
water capacity is moderate or high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is slight. The hazard of wind
erosion is moderately high.

This unit is used for livestock grazing, homesite
development, irrigated cropland and pasture, and
recreation.

The potential plant community is mainly black grama,
blue grama, Indian ricegrass, sand dropseed, bush muhly,
and spike dropseed. It has a brushy appearance because
of fourwing saltbush and Mormon tea. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities. Planned grazing systems are
essential for maintaining plant vigor and forage production.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.

This unit is well suited to homesite development. The
main limitation is wind erosion. In some places excavation
for houses and access roads exposes material that is
highly susceptible to wind erosion. Revegetating disturbed
areas around construction sites as soon as possible helps
to control wind erosion.

This unit is well suited to irrigated crops if good quality
water is available. It is limited mainly by slope and wind
erosion. Because of the slope, sprinkler or drip irrigation is
most suitable for crops. To avoid overirrigating and
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the needs of the crop. Under good
management about 60 to 65 bushels of barley, 45 to 50
bushels of winter wheat, and 20 to 25 tons of corn silage
can be produced per acre annually on this soil.

This unit is well suited to hay and pasture. The main
limitations are slope and wind erosion. All adapted pasture



Navajo County Area, Arizona, Central Part

plants can be grown, but bunch-type species planted
alone generally are not suitable because of the hazard
of erosion. Rotation grazing helps to maintain the quality
of forage. Irrigation water can be applied by sprinkler,
border, or corrugation method. Sprinkler irrigation is
best suited to this soil because of the slope. Leveling
would be necessary for any other method of irrigation.
Fertilizer is needed to ensure optimum growth of
grasses and legumes. Under good management about 5
to 6 tons of alfalfa hay and about 16 to 20 AUM's (animal
unit months) can be produced per acre annually on this
soil.

The capability subclass is 4E, irrigated, and 7E,
nonirrigated. The range site is Sandy Loam Upland, 5-9"
p.z. The wildlife habitat suitability group is 3.

22—Gypsiorthids-Torriorthents association,
5 to 60 percent slopes

This map unit is on hills along the Little Colorado River.
Slopes are 5 to 60 percent. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

This unit is about 30 percent Gypsiorthids and 30
percent Torriorthents. These soils have varying amounts of
gypsum in the profile and are underlain by stratified sand
and gravel. Depth to sand and gravel averages 29 inches,
and the thickness of the deposit ranges from about 3 to 30
feet. This sand and gravel deposit is a major source of
construction aggregate. Sandstone and mudstone is
exposed on the steep side slopes of some of the hills,

Included in this unit are small areas of deep, very
gravelly loamy soils that contain moderate to high amounts
of calcium carbonate; moderately deep and shallow, very
gravelly loamy soils over bedrock; and exposed bedrock on
sides of hills. Included areas make up 40 percent of the
unit.

Gypsiorthids are deep and very deep and somewhat
excessively drained. They formed in alluvium and
colluvium derived from mixed sources. The texture, color,
and thickness of the layers of these soils vary from one
area to another. A typical pedon has a surface layer of
reddish brown very gravelly loam about 3 inches thick. The
subsoil is reddish brown gravelly clay loam about 5 inches
thick. The lower subsoil to a depth of 60 inches or more is
stratified with multicolored bands that vary from white to
black and yellow to red. The texture varies from sand and
gravel to very gravelly sandy clay. The substratum contains
gypsum crystals throughout and has several 2- to 4-inch
thick horizontal layers of pure white and clear crystalline

gypsum.
Permeability is moderate or moderately slow in the
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Gypsiorthids. Available water capacity is very low or low.
The effective rooting depth is 40 to 60 inches or more.
Runoff is medium to rapid, and the hazard of water erosion
is slight to severe. The hazard of wind erosion is very
slight.

Torriorthents are very deep. They are well drained to
excessively drained. They formed in alluvium derived from
mixed sources. The texture, color, and thickness of the
layers of these soils vary from one area to another. A
typical pedon has a surface layer covered with 5 to 65
percent pebbles and a few cobbles. The surface layer is
reddish brown very gravelly sandy loam about 3 inches
thick. The subsurface layer is reddish brown very gravelly
loam about 6 inches thick. The substratum to a depth of 60
inches or more is light reddish brown, highly stratified,
sand and gravel.

Permeability is moderate to rapid in the Torriorthents.
Available water capacity is very low or low. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is moderate or severe. The hazard
of wind erosion is very slight.

This unit is used for source material for construction
aggregate, rangeland, and recreation. The gravel and sand
deposits of this unit are used extensively and contribute
most of the sand and gravel used in the area.

The potential plant community is mainly Indian
ricegrass, black grama, blue grama, bush muhly, alkali
sacaton, and galleta with a few scattered shrubs
consisting of fourwing saltbush, Mormon tea, and winterfat.
If the range is overgrazed, the proportion of desirable
forage plants decreases and the proportion of undesirable
forage plants increases. Therefore, livestock grazing
should be managed so that a proper balance of desirable
species is maintained. Suitable range management
practices are fencing, using planned grazing systems, and
developing livestock watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs. Open rangeland wildlife
prefer this site.

If this unit is used for homesite development, the
main limitations are slope, sulfate damage to concrete,
and subsidence. Erosion is a hazard in the steeper
areas. Only the part of the site that is used for
construction should be disturbed. Structures to divert
runoff are needed if buildings and roads are constructed.
Type 5 cement is recommended to minimize sulfate
damage. Great care should be taken when selecting a
homesite. Onsite soils investigations are recommended
to determine soil limitations before construction begins.
After soil limitations are determined, specific design
recommendations can be made to help overcome these
limitations.

The capability subclass is 7E. The range site is Breaks,
5-98" p.z. The wildlife habitat suitability group is 3.
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23—lves fine sandy loam, wet, 0 to 1 percent
slopes

This very deep, somewhat poorly drained, strongly
saline soil is on flood plains. It formed in mixed alluvium
derived dominantly from sandstone and mudstone.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface is covered with a soft layer of salt.
The surface layer is light reddish brown fine sandy loam 4
inches thick. The substratum to a depth of 60 inches or
more is highly stratified light reddish brown to reddish
brown sandy loam to fine sandy loam. This soil is
moderately alkaline and strongly saline throughout. In
some areas the surface layer is fine sandy loam.

Included in this unit are small areas of very deep clayey
soils that are similar to Navajo silty clay and Navajo silty
clay (wet), very deep loamy soils that are similar to Tours
silty clay loam, and very deep sandy soils that are similar
to Trail loamy sand. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area o another.

Permeability is moderate in the Ives soil. Available water
capacity is very low. The effective rooting depth is limited
by the depth to the fluctuating water table. Salinity is
strong, and the sodium hazard is slight. Runoff is medium,
and the hazard of water erosion is slight. The hazard of
wind erosion is moderately high. This soil is subject to
occasional, brief periods of flooding from July to
September. A high water table fluctuates between depths
of 6 to 60 inches, but is generally at a depth of 24 to 36
inches most of the year.

This unit is used for recreation and livestock grazing.

The present plant community is mainly smotherweed,
camelthorn, big rabbitbrush, and alkali sacaton. The
potential plant community is mainly vine mesquite, alkali
sacaton, and western wheatgrass. Woody species
included in the plant community are cottonwood, fourwing
saltbush, and greasewood. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. If the
plant cover is disturbed, protection from flooding is needed
to control gullying, streambank cutting, and sheet erosion.
Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand trampling by
livestock.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses in areas where soil
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moisture is adequate. These types of vegetation provide
habitat for a large number of wildlife species. Competition
between cattle and wildlife is high throughout the year.

If this unit is used for irrigated crops, the main
limitations are the high content of salt, the fluctuating high
water table, and flooding. Tile drainage can be used to
lower the water table if a suitable outlet is available. Filter
sleeves help to control the movement of silt and very fine
sand into the tile line. Levees and dikes can be used to
help control flooding.

If this unit is used for homesite development, the main
limitations are the fluctuating high water table, sulfate
damage to concrete, and flooding. Wetness can be
reduced by installing tile drains around footings. Type 5
cement is recommended to minimize sulfate damage.
Dikes and channels that have outlets for floodwater can be
used to protect buildings and onsite sewage disposal
systems from flooding.

The capability subclass is 7W. The range site is Saline
Subirrigated, 5-9" p.z. The wildlife habitat suitability group
is 4.

24—I|ves sandy loam, saline-sodic, 1 to 3
percent slopes

This very deep, somewhat excessively drained saline-
sodic soil is on flood plains and alluvial fans. It formed in
mixed alluvium derived dominantly from sandstone and
mudstone. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 10 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is light reddish brown sandy
loam 4 inches thick. The upper 45 inches of the
substratum is highly stratified light reddish brown and pink
sandy loam. The lower substratum to a depth of 62 inches
or more is pink stratified loamy sand. This soil is
moderately alkaline and strongly saline throughout. In
some areas the surface layer is fine sandy loam.

Included in this unit are small areas of poorly drained,
very deep, coarse loamy soils that are similar to Ives fine
sandy loam (wet); very deep loamy soils that are similar to
Jocity sandy clay loam and Tours clay loam; very deep
clayey soils that are similar to Navajo silty clay; and very
deep sandy soils that are similar to Trail fine sandy loam.
Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability generally is moderate in the lves soil.
Percolation rates range from slow to rapid, depending on
the nature and number of the thin strata and on the depth
to the strata. Available water capacity is very low. Salinity is
strong, and the sodium hazard is slight. The effective
rooting depth is 80 inches or more. Runoff is slow, and the
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hazard of water erosion is slight. The hazard of wind
erosion is moderately high. This soil is subject to
occasional, brief periods of flooding from July to
September.

This unit is used for recreation and livestock grazing. It
can be used for irrigated pasture and crops if good quality
water is available.

The potential plant community is mainly alkali sacaton,
fourwing saltbush, inland saltgrass, and galleta. If the
range is overgrazed, the proportion of desirable forage
plants decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Range seeding is suitable if the range is in
poor condition. Livestock prefer this unit to most others in
the survey area because of its accessibility and the
availability of water. This results in overgrazing and the
subsequent deterioration of the vegetation. Seepage limits
the use of this unit as a site for livestock watering ponds
and other water impoundments.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for hay and pasture, the main
limitations are flooding and the content of toxic salts. The
toxic salts can be leached from the root zone with
applications of soil amendments and with good quality
water, Suitable soil amendments include sulfuric acid,
gypsum, and sulfur. Annual applications of nitrogen and
phosphorous fertilizer are needed to maintain production
of high quality irrigated pasture. Under intensive
management about 12 to 15 AUM's (animal unit months)
or 3 to 4 tons of alfalfa hay per acre can be produced
annually on this soil.

If this unit is used for irrigated crops, the main
limitations are flooding and the content of toxic salts.
Levees, dikes, and channels can be used to limit flood
damage. The content of toxic salts can be reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. If the water available
for leaching has a high salt content, it will limit reclamation.
[rrigation water should be applied at a rate that ensures
optimum production by increasing deep percolation and
reducing runoff and erosion. For the efficient application
and removal of irrigation water, the land should be leveled
in sloping areas. Wind erosion can be reduced by returning
crop residue to the soil and minimizing tillage. Under
intensive management about 15 to 20 tons of corn silage,
30 to 40 bushels of wheat, or 40 to 50 bushels of barley
per acre can be produced annually on this soil.

If this unit is used for homesite development, the main
limitations are the hazard of brief flooding, the high content
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of salt, and sulfate damage to concrete. Dikes and
channels that have outlets for floodwater can be used to
protect buildings and onsite sewage disposal systems
from flooding. The high content of salt in the soil can limit
the choices of plants for landscaping and home
beautification. The sulfate damage to concrete can be
minimized by using Type 5 cement or a similar cement that
is resistant to sulfate damage.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife habitat suitability group is 3.

25—Ives very fine sandy loam, saline-sodic,
0 to 1 percent slopes

This very deep, somewhat excessively drained saline-
sodic soil is on flood plains. It formed in mixed alluvium
derived dominantly from sandstone and mudstone.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is light reddish brown
stratified very fine sandy loam 13 inches thick. The upper
42 inches of the substratum is highly stratified light reddish
brown and pink sandy loam. The lower substratum to a
depth of 62 inches or more is stratified pink loamy sand.
This soil is moderately alkaline throughout. In some areas
the surface layer is fine sandy loam.

Included in this unit are small areas of very deep, poorly
drained, coarse loamy soils that are similar to lves fine
sandy loam (wet); very deep loamy soils that are similar to
Jocity sandy clay loam and Tours silty clay loam; very deep
clayey soils that are similar to Navajo silty clay; and very
deep sandy soils that are similar to Trail loamy sand.
Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is moderate in the lves soil. Available water
capacity is very low. Salinity is strong, and the sodium
hazard is slight. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
moderate. The hazard of wind erosion is moderately high.
This soil is subject to occasional, brief periods of flooding
from July to September.

This unit is used for irrigated crops and pasture,
livestock grazing, and recreation.

If this unit is used for hay and pasture, the main
limitations are the content of toxic salts and flooding. Toxic
salts can be leached from the root zone with good quality
water. Levees, dikes, and channels can be used to limit
flood damage. Annual applications of nitrogen,
phosphorus, and potassium fertilizer are needed to
maintain production of high quality irrigated pasture. Under
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intensive management about 3 to 4 tons of alfalfa hay or
12 to 15 AUM’s (animal unit months) per acre can be
produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts and the hazards of
flooding and wind erosion. Intensive management is
required to reduce the salinity and maintain soil
productivity. The content of toxic salts can be reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Irrigation water
needs to be applied at a rate that ensures optimum
production without increasing deep percolation, runoff, and
erosion, Levees, dikes, and channels can be used to limit
flood damage. Wind erosion can be reduced by returning
crop residue to the soil and minimizing tillage. Under
intensive management about 15 to 20 tons of corn silage,
40 to 50 bushels of barley, or 30 to 40 bushels of wheat
per acre can be produced annually on this soil.

The potential plant community is mainly alkali sacaton,
fourwing saltbush, inland saltgrass, and galleta. If the
range is overgrazed, the proportion of desirable forage
plants decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Livestock prefer this unit to most others in the
survey area because of its accessibility and the availability
of water. This results in overgrazing and the subsequent
deterioration of the vegetation. Seepage limits the use of
this unit as a site for livestock watering ponds and other
water impoundments.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for homesite development, the main
limitations are the hazard of brief flooding, the high content
of salt, and sulfate damage to concrete. Dikes and
channels that have outlets for floodwater can be used to
protect buildings and onsite sewage disposal systems
from flooding. The high content of salt in the soil can limit
choices of landscaping plants for home beautification. The
sulfate damage to concrete can be minimized by using
Type 5 cement or a similar cement that is resistant to
sulfate damage.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-8" p.z. The
wildlife habitat suitability group is 3.

26—Jocity sandy clay loam, 1 to 3 percent
siopes

This very deep, well drained soil is on alluvial fans. It
formed in mixed alluvium derived dominantly from

Soil Survey

sandstone, mudstone, and basalt. Elevation is 4,800 to
5,500 feet. The mean annual precipitation is 8 to 10 inches,
the mean annual air temperature is 53 to 56 degrees F,
and the frost-free period is 130 to 180 days.

Typically, the surface layer is reddish gray sandy clay
loam 9 inches thick. The upper 32 inches of the
substratum is stratified, reddish gray sandy clay loam. The
lower part to a depth of 60 inches is stratified, gray fine
sandy loam. In some areas the surface layer is clay loam
or sandy loam. The substratum is stratified with thin layers
of silty clay loam and loamy very fine sand.

Included in this unit are small areas of shallow clayey
soils that are similar to Claysprings clay, very deep loamy
soils that are similar to Grieta sandy clay loam, very deep
coarse loamy soils that are similar to Ives sandy loam,
shallow loamy soils that are similar to Epikorn sandy loam,
very deep clayey soils that are similar to Navajo silty clay,
very deep sandy soils that are similar to Sheppard loamy
sand, and very deep fine silty soils that are similar to Tours
silty clay loam. Included areas make up about 20 percent
of the total acreage. The percentage varies from one area
to another.

Permeability is moderately slow in the Jocity soil.
Available water capacity is low or moderate. Saline and
sodium hazards are low. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of wind erosion is slight. This
soil is subject to occasional, very brief periods of flooding
from July to September.

This soil is used for recreation and livestock grazing. It
can be used for irrigated crops and pasture if good quality
water is available.

The potential plant community is mainly alkali sacaton,
blue grama, galleta, and Indian ricegrass. Livestock prefer
this unit to most others in the survey area because of its
accessibility and the availability of water. This results in
overgrazing and the subsequent deterioration of the
vegetation. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities. If
water-spreading dikes are installed and grazing is
controlled, this unit is highly productive.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses in areas where soil
moisture is adequate. These types of vegetation provide
habitat for a large number of wildlife species. Riparian
vegetation should be replanted in drainageways where the
soil is moist. Protection from grazing is essential.
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Competition between cattle and wildlife is high throughout
the year.

This unit is well suited to hay and pasture. The main
limitations are the small size of the area suitable for hay
and pasture and the poor quality of water available for
irrigation. Grasses and legumes grow well if adequate
fertilizer is used. Leveling helps to ensure the uniform
application of water. Under good management this unit is
capable of annually producing about 16 to 20 AUM’s
(animal unit months) or 5 to 6 tons of alfalfa hay per acre.

This unit is well suited to irrigated crops. It is limited
mainly by the small size of the areas suitable for crops.
Flooding can be reduced by the use of levees, dikes, and
diversions. For the efficient application and removal of
irrigation water, land should be leveled in sloping areas.
Use of pipe, ditch-lining, or drop structures in irrigation
ditches facilitates irrigation and reduces erosion. Tillage
should be kept to a minimum. Returning crop residue
to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate. Under good management, this unit is
capable of annually producing 60 to 65 bushels of barley,
20 to 25 tons of corn silage, or 45 to 50 bushels of wheat
per acre.

If this unit is used for homesite development, the main
limitation is flooding. Dikes and channels that have outlets
for floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding.

If this unit is used as a site for septic tank absorption
fields, the main limitations are the moderately slow
permeability and flooding. The permeability limitation can
be partially overcome by increasing the size of the
absorption field.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Loamy Bottom, 5-9" p.z. The
wildlife habitat suitability group is 4.

27—Jocity sandy clay loam, saline-sodic,
0 to 1 percent slopes

This very deep, well drained saline-sodic soil is on flood
plains. It formed in mixed alluvium derived dominantly from
sandstone, mudstone, and basalt. Elevation is 4,800 to
5,500 feet. The mean annual precipitation is 8 to 10 inches,
the mean annual air temperature is 53 to 56 degrees F,
and the frost-free period is 150 to 180 days.

A thin crust of salt is on the surface in some places. It is
strongly to very strongly saline and moderately alkaline
throughout. Typically, the surface layer is reddish gray
sandy clay loam 9 inches thick. The upper 32 inches of the
substratum is reddish gray stratified sandy clay loam.The
lower part to a depth of 60 inches is gray stratified fine
sandy loam. In some areas the surface layer is silty clay.
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The substratum is stratified with thin layers of silty clay
loam and loamy very fine sand.

Included in this unit are small areas of very deep coarse
loamy soils that are similar to Ives sandy loam, very deep
clayey soils that are similar to Navajo silty clay, and very
deep fine silty soils that are similar to Tours silty clay loam.
Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is moderately slow in the Jocity soil.
Available water capacity is very low to moderate. The
salinity hazard is high, and the sodium hazard is moderate.
The effective rooting depth is 60 inches or more. Runoft is
slow, and the hazard of water erosion is slight. The hazard
of wind erosion is moderate. This soil is subject to
occasional, very brief periods of flooding from July to
September.

This unit is used for irrigated crops and pasture,
livestock grazing, and recreation.

If this unit is used for hay and pasture, the main
limitations are the content of toxic salts, flooding, and the
availability of good quality irrigation water. Toxic salts can
be partially removed from the root zone with the addition of
soil amendments and by leaching with good quality water.
Annual applications of nitrogen and phosphorous fertilizer
are needed to maintain production of high quality irrigated
pasture. Under intensive management about 12 to 15
AUM'’s (animal unit months) or 3 to 4 tons of alfalfa hay per
acre can be produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are flooding, the content of toxic salts, and the
availability of good quality irrigation water. Intensive
management is required to reduce the salinity and
maintain soil productivity. The content of toxic salts can be
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Levees, dikes, and channels can be used to limit flood
damage. Subsoiling improves water infiltration and allows
salts to be leached downward. Under intensive
management about 15 to 20 tons of corn silage, 30 to 50
bushels of wheat, or 40 to 50 bushels of barley per acre
can be produced annually on this soil.

The potential plant community is mainly alkali sacaton,
galleta, and fourwing saltbush. If the range is overgrazed,
the proportion of desirable forage plants decreases and
the proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. If the
plant cover is disturbed, protection from flooding is needed
to control gullying, streambank cutting, and sheet erosion.
Livestock prefer this unit to most others in the survey area
because of its accessibility and the availability of water.
This results in overgrazing and the subsequent
deterioration of the vegetation.

This unit is moderately suited to the production of wild
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herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for homesite development, the main
limitations are flooding, the shrink-swell potential, the high
content of salts, and sulfate damage to concrete. Dikes
and channels that have outlets for 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 proper engineering designs and by
backfilling with material that has a low shrink-swell
potential. The high salt content of the soil can limit the
choices of plants for landscaping and home beautification.
Type 5 cement or a similar cement that is designed to
resist sulfate damage should be used.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the moderately
slow permeability. The permeability limitation can be
overcome by increasing the size of the absorption field.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife suitability group is 3.

28—Jocity sandy clay loam, saline-sodic,
1 to 3 percent slopes

This very deep, well drained, saline-sodic soil is on
flood plains and alluvial fans adjacent to braided, parallel
drainageways. It formed in mixed alluvium derived
dominantly from sandstone, mudstone, and basalt.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

A thin crust of salt is on the surface in some areas.
Typically, the surface layer is reddish gray sandy clay loam
9 inches thick. The upper 32 inches of the substratum is
reddish gray, stratified, sandy clay loam. The lower part to
a depth of 60 inches is gray stratified fine sandy loam. This
soil is strongly to very strongly saline and moderately
alkaline throughout. In some areas the surface layer is clay
loam. The substratum is stratified with thin layers of silty
clay loam and loamy very fine sand.

Included in this unit are small areas of very deep fine
silty soils that are similar to Tours silty clay loam, very
deep coarse loamy soils that are similar to lves sandy
loam, shallow clayey soils that are similar to Claysprings
clay, and very deep sandy soils that are similar to
Sheppard sandy loam. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

Permeability is moderately slow in the Jocity soil.

Soil Survey

Available water capacity is very low to moderate. The
salinity hazard is high, and the sodium hazard is moderate.
The effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight. The hazard
of wind erosion is moderate. This soil is subject to
occasional, very brief periods of flooding from July to
September.

This unit is used for recreation and livestock grazing. It
can be used for irrigated pasture and crops if good quality
water is available and flooding is controlled.

The potential plant community is mainly alkali sacaton,
galleta, and fourwing saltbush. If the range is overgrazed,
the proportion of desirable forage plants decreases and
the proportion of undesirable forage plant increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. If the
plant cover is disturbed, protection from flooding is needed
to control gullying, streambank cutting, and sheet erosion.
Livestock prefer this unit to most others in the survey area
because of its accessibility and the availability of water.
This results in overgrazing and the subsequent
deterioration of the vegetation.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for hay and pasture, the limitations
are the content of toxic salts, the availability of good quality
water, and flooding. The content of toxic salts can be
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Levees, dikes, and channels can be used to limit flood
damage. The poor quality of water available for leaching
the salts from this soil can limit reclamation. Annual
applications of nitrogen and phosphorous fertilizer are
needed to maintain production of high quality irrigated
pasture. Under intensive management about 12 to 15
AUM’s (animal unit months) or 3 to 4 tons of alfalfa hay per
acre can be produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts, the availability of
good quality water, and flooding. The content of toxic salts
can be reduced by leaching, applying proper amounts of
soil amendments, and returning crop residue to the soil.
Levees, dikes, and channels can be used to limit flood
damage. The poor quality of water available for leaching
the salts from this soil can limit reclamation. Under
intensive management about 15 to 20 tons of corn silage,
20 to 40 bushels of wheat, or 40 to 50 bushels of barley
per acre can be produced annually on this soil.

If this unit is used for homesite development, the main
limitations are flooding, the shrink-swell potential, the high
content of salt, and sulfate damage to concrete. Dikes and
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channels that have outlets for 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. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling with material that
has a low shrink-swell potential. The high content of salt in
the soil can limit choices of plants for landscaping and
home beautification. Type 5 cement or a similar cement
that is designed to resist sulfate damage should be used.

if this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the moderately
slow permeability. The permeability limitation can be
partially overcome by increasing the size of the absorption
field.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife habitat suitability group is 3.

29—Jocity silty clay, saline-sodic, 0 to 1
percent slopes

This very deep, well drained, saline-sodic soil is on
flood plains. It formed in mixed alluvium derived dominantly
from sandstone, mudstone, and basalt. Elevation is 4,800
to 5,500 feet. The mean annual precipitation is 8 to 10
inches, the mean annual air temperature is 53 to 56
degrees F, and the frost-free period is 150 to 180 days.

A thin crust of salt is on the surface in some places.
Typically, the surface layer is reddish gray silty clay 9
inches thick. The upper 32 inches of the substratum is
reddish gray stratified sandy clay loam.The lower part to a
depth of 60 inches is gray stratified fine sandy loam. In
some areas the surface layer is sandy clay loam.The
substratum is stratified with thin layers of silty clay loam
and loamy very fine sand. This soil is strongly to very
strongly saline and moderately alkaline throughout.

Included in this unit are small areas of very deep coarse
loamy soils that are similar to lves sandy loam, very deep
clayey soils that are similar to Navajo silty clay, and very
deep fine silty soils that are similar to Tours siity clay loam.
Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is slow in the Jocity soil. Available water
capacity is very low to moderate. The salinity hazard is
high, and the sodium hazard is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of wind
erosion is moderate. This soil is subject to occasional, very
brief periods of flooding from July to September.

This unit is used for irrigated crops and pasture,
livestock grazing, and recreation.

If this unit is used for hay and pasture, the main
limitations are the content of toxic salts, flooding, and the
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availability of good quality irrigation water. The salts can be
leached from the root zone with the use of soil
amendments and good quality water. Levees, dikes, and
channels can be used to limit flood damage. Annual
applications of nitrogen and phosphorous fertilizer are
needed to maintain production of high quality irrigated
pasture. Under intensive management about 12 to 15
AUM’s (animal unit months) or 3 to 4 tons of alfalfa hay per
acre can be produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts, flooding, and the
availability of good quality irrigation water. Intensive
management is required to reduce the salinity and sodicity
while maintaining soil productivity. The content of toxic
salts can be reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Subsoiling improves water infiltration and allows
salts to be leached downward. Levees, dikes, and
channels can be used to limit flood damage. Under
intensive management about 15 to 20 tons of corn silage,
30 to 40 bushels of wheat, or 40 to 50 bushels of barley
per acre can be produced annually on this soil.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for homesite development, the main
limitations are flooding, sulfate damage to concrete, and
the shrink-swell potential. Dikes and channels that have
outlets for floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding. Type 5
cement is recommended to minimize sulfate damage. The
effects of shrinking and swelling can be minimized by
using proper engineering designs and by backfilling with
material that has a low shrink-swell potential.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the slow
permeability. The slow permeability can be partially
overcome by increasing the size of the absorption field.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife habitat suitability group is 3.

30—Kech fine sandy loam, 1 to 12 percent
slopes

This shaliow, well drained soil is on plateaus. It formed
in alluvium derived dominantly from sandstone and
mudstone. Elevation is 5,500 to 6,000 feet. The mean
annual precipitation is 10 to 14 inches, the mean annual
air temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

Typically, the surface layer is reddish brown fine sandy
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loam 2 inches thick. The upper 3 inches of the subsoil is
reddish yellow loam. The lower 6 inches is light reddish
brown channery loam. The next layer is calcareous, light
reddish brown channery clay loam 4 inches thick over
sandstone. Depth to bedrock ranges from 10 to 20 inches.
In some areas the surface layer is channery sandy loam.

Included in this unit are small areas of deep sandy soils
that are similar to Pensom loamy sand, shallow loamy
soils that are similar to Chedeski sandy loam, very shallow
soils that are similar to Kech soils, rock outcrop, and small
coppice sand dunes. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

Permeability is moderate in the Kech soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. In areas where the bedrock is fractured, roots
can extend to a depth of 30 inches or more. Runoff is
medium to rapid, and the hazard of water erosion is slight
to moderate. The hazard of wind erosion is moderately
high.

This unit is used for livestock grazing, recreation, and
homesite development.

The potential plant community is scattered juniper and
pinyon pine with an understory of black grama, alkali
sacaton, blue grama, and galleta. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Proper grazing use, range seeding, and a
planned grazing system are needed to maintain or improve
the production of forage and to control soil erosion. Brush
management improves deteriorated areas of range that
are producing too many woody shrubs.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. It is
moderately suited to the production of coniferous trees.
The wooded areas provide habitat for many species.
Fuelwood gatherers should not disturb nest trees.

If this unit is used for homesite development, the main
limitations are depth to bedrock and slope. The cuts
needed to provide level building sites can expose bedrock.
Blowing dust can be reduced during and after construction
by moistening the soil and establishing vegetation after
construction.

If this soil is used as a site for septic tank absorption
fields, the main limitation is the shallow depth to bedrock.
An engineer should be consulted for design
recommendations. Alternatives are to install holding tanks
or to transport the waste and effluent by pipeline to a more
suitable site.

The capability subclass is 6E. The range site is
Sandstone Upland, 9-13" p.z. The wildlife habitat suitability
group is 3.

Soil Survey

31—Kech-Rock outcrop complex, 1 to 20
percent slopes

This map unit is on buttes and mesas. Elevation is
5,500 to 6,000 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 40 percent Kech channery sandy loam and
30 percent Rock outcrop. 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 moderately deep,
loamy, gypsic soils that are similar to Arntz fine sandy
loam; shallow loamy soils that are similar to Chedeski
sandy loam; moderately deep or deep loamy soils that are
similar to Ustollic Haplargids and Ustollic Camborthids;
and very shallow soils that are similar to Kech soils.
Included areas make up about 30 percent of the total
acreage. The percentage varies from one area to another.

The Kech soil is shallow and well drained. It formed in
alluvium derived dominantly from sandstone and
mudstone. Typically, the surface layer is reddish brown
channery sandy loam 2 inches thick. The subsoil is reddish
brown channery loam 10 inches thick over sandstone.
Depth to bedrock ranges from 10 to 20 inches. In some
areas the surface layer is loam or sandy clay loam and the
lower portion of the substratum is sandy clay loam.

Permeability is moderate in the Kech soil. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. In areas where the bedrock is fractured,
roots can extend to a depth of 30 inches or more.

Runoff is medium to very rapid, and the hazard of water
erosion is slight. The hazard of wind erosion is moderately
high.

Rock outcrop consists of exposed areas of sandstone
and mudstone. The mesas and buttes are covered by
sandstone caps. The moderately steep side slopes expose
the horizontal interbedding of sandstone and mudstone.
These layers are 1 foot to 20 feet thick. In some areas a 4-
to 14-inch thick strata of rocklike gypsum is in the
mudstone.

Most areas of this unit are used for recreation and
livestock grazing. A few areas are used for homesite
development.

The potential plant community is scattered juniper and
pinyon pine with an understory of black grama, alkali
sacaton, blue grama, and galleta. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Proper grazing use, range seeding, and a
planned grazing system are needed to maintain or improve
the production of forage and to help control soil erosion.
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Brush management improves deteriorated areas of range
that are producing too many woody shrubs.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. It is
moderately suited to the production of coniferous trees.
These wooded areas provide habitat for many species.
Fuelwood gatherers should not disturb nest trees.

The Rock outcrop part of this unit supports no
vegetation but is important for nest sites, resting cover,
hunting perches, escape routes, and dens.

If this unit is used for homesite development, the main
limitations are depth to bedrock, slope, and the high
shrink-swell potential of the mudstone. The cuts needed to
provide level building sites can expose bedrock. Blowing
dust can be reduced during and after construction by
moistening soil and establishing vegetation after
construction. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has a low shrink-swell
potential.

It this unit is used as a site for septic tank absorption
fields, the main limitations are depth to rock, slope, and the
very slow permeability of the mudstone. An engineer
should be consulted for design recommendations and for
the installation of onsite sewage treatment facilities.
Alternatives are to install holding tanks or to transport the
waste and effluent by pipeline to a more suitable site.

The capability class is 8 for Rock outcrop. The capability
subclass is 6E for the Kech soil. The range site is
Sandstone Upland, 9-13" p.z., for the Kech soil; and the
wildlife habitat suitability group is 3. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

32—Kinan loamy sand, 1 to 5 percent slopes

This very deep, somewhat excessively drained soil is on
plateaus. It formed in eolian sediments overlying alluvium
derived dominantly from sandstone, limestone, and
mudstone. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is reddish brown loamy sand
1 inch thick. The subsoil is calcareous, reddish brown and
reddish yellow sandy loam and fine sandy loam about 53
inches thick. The lower subsoil is calcareous, light reddish
brown sandy clay loam to a depth of 60 inches or more.
This soil is moderately alkaline throughout and contains
moderate amounts of lime. In some areas the sandy loam
and loamy sands extend to a depth of more than 60 inches
and surface textures can include sandy loam and loamy
fine sand.

Included in this unit are small areas of a soil that is
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similar to the Kinan soil but contains moderate amounts of
gravel throughout the profile. Also included are small areas
of very deep loamy soils that are similar to Grieta loamy
sand and very deep sandy soils that are similar to
Sheppard loamy sand. Included areas make up about 30
percent of the total acreage. The percentage varies from
one area to another.

Permeability is moderately rapid in the Kinan soil.
Available water capacity is moderate or high. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of wind
erosion is high.

This unit is used for livestock grazing, recreation, and
homesite development. It can be used for irrigated crops if
good quality water is available.

The potential plant community is mainly Indian
ricegrass, blue grama, black grama, and galleta. Mormon
tea, sand sagebrush, and fourwing saltbush are in some
areas. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained and soil erosion is held to
a minimum, Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

if this unit is used for hay and pasture, the main
limitations are slope and the low available water capacity.
Leveling helps to ensure the uniform application of water.
Irrigation water can be applied by the sprinkler and
corrugation methods.

If this unit is used for irrigated crops, the main
limitations are the hazard of wind erosion, slope, and the
low available water capacity. Because of the slope,
sprinkler or drip irrigation is most suitable for row crops.
Water should be applied in amounts sufficient enough to
wet the root zone but small enough to minimize the
leaching of plant nutrients. Wind erosion can be reduced
by returning crop residue to the soil and minimizing tillage.

Under good management, irrigated cropland and
pastureland in this unit is capable of annually producing
about 60 to 65 bushels of barley, 45 to 50 bushels of
wheat, 20 to 25 tons of corn silage, 5 to 6 tons of alfalfa
hay, and 16 to 20 AUM’s (animali unit months) per acre.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
Burrowing animals find this unit to be a suitable site for
digging.

If this unit is used for homesite development, the main
limitations are slope and the hazard of wind erosion.
Revegetating disturbed areas around construction sites as
soon as possible helps to control wind erosion.

If this unit is used as a site for septic tank absorption
fields, the main limitations are slope and seepage. Effluent
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from septic tank absorption fields can surface in
downslope areas, thus creating a health hazard.

The capability subclass is 3E, irrigated, and 7E,
nonirrigated. The range site is Sandy Upland, 5-9" p.z. The
wildlife habitat suitability group is 3.

33—Leanto-Bisoodi complex, 1 to 12 percent
slopes

This map unit is on plateaus. Elevation is 5,500 to 6,500
feet. The mean annual precipitation is 10 to 14 inches, the
mean annual air temperature is 51 to 54 degrees F, and
the annual frost-free petriod is 130 to 160 days.

This unit is 40 percent Leanto channery loamy sand
and 30 percent Bisoodi channery fine sandy loam.
Generally, both soils are found in each delineation, but
percentages of each vary greatly according to the area.
The Leanto soil tends to dominate areas in the eastern
half of the survey area while the Bisoodi soil dominates
areas in the western part. The proximity of limestone tends
to increase the presence of the Bisoodi soil.

Included in this unit are small areas of rock outcrop;
very deep loamy soils that are similar to Cerrillos sandy
loam; very deep, very gravelly, loamy soils that are similar
to Sheza gravelly sandy loam; a moderately deep loamy
soil overlying sandstone that is similar to Nuffel sandy clay
loam; and shallow loamy soils that are similar to Mellenthin
channery loam. Included areas make up about 30 percent
of the total acreage.

The Leanto soil is shallow and well drained. it formed in
alluvium and eolian material derived dominantly from
sandstone and mudstone. Typically, the surface layer is
reddish yellow channery loamy sand 1 inch thick. The
upper 9 inches of the subsoil is reddish brown channery
fine sandy loam. The lower 4 inches is light reddish brown
calcareous channery loam. Sandstone is at a depth of 14
inches. Depth to bedrock ranges from 10 to 20 inches. In
some areas the surface layer is channery and very
channery loam, sandy loam, or fine sandy loam, and the
subsoil is channery sandy clay loam or loam.

Permeability is moderate in the Leanto soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium to rapid, and the hazard of
water erosion is slight. The hazard of wind erosion is high.

The Bisoodi soil is shallow and well drained. It formed in
alluvium derived dominantly from sandstone and
limestone. Typically, the surface layer is light brown
channery fine sandy loam 1 inch thick. The subsurface
layer is reddish yellow and pink, calcareous loam 13
inches thick. The substratum is very pale brown highly
weathered sandstone 4 inches thick over unweathered
calcareous sandstone. Depth to bedrock ranges from 10 to
20 inches. In some areas the surface layer is channery
fine sandy loam.

Soil Survey

Permeability is moderate in the Bisoodi soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium to rapid, and the hazard of
water erosion is slight. The hazard of wind erosion is
moderately high.

Most areas of this unit are used for recreation and
livestock grazing. A few areas are used for homesite
development.

The potential plant community is mainly black grama,
blue grama, galleta, needleandthread, and alkali sacaton.
It has a brushy appearance because of fourwing saltbush,
broom snakeweed, rabbitbrush, and Mormon tea and a
few scattered juniper and pinyon pine. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Wildlife
use of this site is limited to transients from adjacent sites.

If this unit is used for homesite development, the main
limitations are depth to rock, wind erosion, and slope. The
cuts needed to provide level building sites can expose
bedrock. In some places excavation for houses and
access roads exposes material that is highly susceptible to
wind erosion. Revegetating disturbed areas around
construction sites as soon as possible helps to control
wind erosion.

If this unit is used as a site for septic tank absorption
fields, the main limitation is the shallow depth to bedrock.
An engineer should be consulted for design
recommendations and installation of onsite sewage
treatment facilities. Alternatives are to install holding tanks
and to transport the waste and effluent to a more suitable
site.

The capability subclass is 7E. The range site is
Sandstone Upland, 9-13" p.z., for the Leanto soil and
Shallow Loamy, 9-13" p.z., for the Bisoodi soil. The wildlife
habitat suitability group is 2 for both soils.

34—Leanto-Bisoodi-Rock outcrop complex,
1 to 20 percent slopes

This map unit is on mesas and buttes. Elevation is
5,500 to 6,000 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 30 percent Leanto channery sandy loam, 25
percent Bisoodi channery fine sandy loam, and 25 percent
Rock outcrop. Generally, both soils are found in each
delineation, but percentages of each vary greatly
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according to the area. The percentage of Rock outcrop
generally is constant in all mapped areas and is so
intricately intermingled that it was not practical to map
separately. The Leanto soil tends to dominate areas in the
eastern half of the survey area, while the Bisoodi soil
dominates areas in the western part. The proximity of
limestone tends to increase the presence of the Bisoodi
Soil.

Included in this unit are small areas of very deep loamy
soils that are similar to Cerrillos sandy loam; very deep,
very gravelly, loamy soils that are similar to Sheza gravelly
sandy loam; moderately deep, loamy, gypsic soils that are
similar to Arntz fine sandy loam; a shallow to moderately
deep clayey soil that overlies mudstone and is similar to
Claysprings sandy clay loam; and a moderately deep
loamy soil that overlies sandstone and is similar to Nuffel
sandy clay loam. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

The Leanto soil is shallow and well drained. It formed in
alluvium and eolian material derived dominantly from
sandstone and mudstone. Typically, the surface layer is
reddish yellow channery sandy loam 1 inch thick. The
upper 9 inches of the subsoil is reddish brown channery
loam. The lower 4 inches is light reddish brown calcareous
channery loam. Sandstone is at a depth of 14 inches.
Depth to bedrock ranges from 10 to 20 inches. In some
areas the surface layer is channery, very channery, flaggy
or very flaggy loam, sandy loam, or fine sandy loam and
the subsoil is channery sandy clay loam or loam.

Permeability is moderate in the Leanto soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium to very rapid, and the
hazard of water erosion is slight. The hazard of wind
erosion is moderately high.

The Bisoodi soil is shallow and well drained. It formed in
alluvium derived dominantly from sandstone and
limestone. Typically, the surface layer is light brown
channery fine sandy loam 1 inch thick. The subsurface
layer is reddish yellow and pink, calcareous loam 13
inches thick. The substratum is very pale brown highly
weathered sandstone 4 inches thick over unweathered
calcareous sandstone. Depth to bedrock ranges from 10 to
20 inches. In some areas the surface layer is channery
fine sandy loam.

Permeability is moderate in the Bisoodi soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is medium to very rapid, and the
hazard of water erosion is slight. The hazard of wind
erosion is moderately high.

Rock outcrop consists of exposed areas of limestone,
sandstone, and mudstone. The mesas, buttes, and
escarpments are covered by sandstone caps. The
moderately steep to vertical side slopes of buttes and
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mesas expose the horizontal interbedding of sandstone
and mudstone. The layers are about 1 foot to 20 feet thick.
In some areas 4- to 14-inch thick strata of rocklike
crystalline gypsum is interbedded in the mudstone.

Most areas of this unit are used for recreation and
livestock grazing. A few areas are used for homesite
development.

The potential plant community on the Leanto and
Bisoodi soils is mainly black grama, needleandthread, blue
grama, galleta, and alkali sacaton. It has a brushy
appearance because of fourwing saltbush, broom
snakeweed, rabbitbrush, and Mormon tea and a few
scattered juniper and pinyon pine. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained and soil erosion is kept to a minimum. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities. Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in places to encourage livestock to
graze in areas where access is limited.

The Leanto and Bisoodi soils are poorly suited to the
production of herbaceous plants and shrubs for wildlife
habitat. Wildlife use of this site is limited to transients from
adjacent sites.

The Rock outcrop supports no vegetation but is
important for nest sites, resting cover, hunting perches,
escape routes, and dens.

If this unit is used for homesite development, the main
limitations are depth to rock, slope, blowing dust, and the
high shrink-swell potential of the mudstone. The cuts
needed to provide level building sites can expose bedrock.
Blowing dust can be reduced by moistening the soils
during construction and establishing vegetation after
construction. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has a low shrink-swell
potential.

If this unit is used as a site for septic tank absorption
fields, the main limitations are depth to rock and slope. An
engineer should be consulted for design recommendations
and installation of onsite sewage treatment facilities.
Alternatives are to install holding tanks or to transport the
waste and effluent to a more suitable site.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Leanto and Bisoodi soils. The range
site is Sandstone Upland, 9-13" p.z., for the Leanto soil
and Shallow Loamy, 9-13" p.z., for the Bisoodi soil. The
wildlife habitat suitability group is 2 for the Leanto and
Bisoodi soils. Rock outcrop is not assigned a range site or
a wildlife habitat suitability group.
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35—Lozinta extremely cindery loam, 20 to 60
percent slopes

This very deep and somewhat excessively drained soil
is on cinder cones. It formed in materials derived
dominantly from cinders. Elevation is 6,000 to 7,000 feet.
The mean annual precipitation is 14 to 16 inches, the
mean annual air temperature is 50 to 53 degrees F, and
the frost-free period is 110 to 140 days.

Typically, the surface layer is dark brown extremely
cindery loam 2 inches thick. The upper 19 inches of the
subsoil is dark brown extremely cindery loam. The
substratum to a depth of 60 inches or more is pinkish gray
and reddish yellow calcium carbonate coated cinders. The
amount of calcium carbonate decreases with depth. Depth
to cinders ranges from 20 to 30 inches. This soil is neutral.

Included in this unit are small areas of deep clayey soils
that are similar to Springerville very gravelly clay loam,
moderately deep clayey soils that are similar to
Thunderbird gravelly clay loam, and rock outcrop. Slopes
of 5 to 20 percent are included on summits and foot
slopes. Included areas make up about 5 percent of the
total acreage. The percentage varies from one area to
another,

Permeability is moderate to a depth of 19 inches and
very rapid below this depth in the Lozinta soil. Available
water capacity is very low. The effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is moderate to severe. The hazard of wind erosion
is very slight.

This unit is used for livestock grazing, recreation, and
fuelwood production. This unit is also a good source of
cinders that can be used for road construction,
manufacturing cinder blocks, and landscaping.

The potential plant community is mainly blue grama,
black grama, needleandthread, pinyon pine, and juniper.
Ponderosa pine is on the north-facing slopes. If the range
is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. In some areas slope limits access by
livestock, which results in overgrazing of the less sloping
areas.

If this unit is used for fuelwood production, the main
limitation is the limited access caused by the slope. On
slopes of less than 30 percent, this unit can produce 4 to 6
cords per acre in a stand of trees that average 5 inches in
diameter at a height of 1 foot. Minimizing the risk of
erosion is essential in harvesting.

This unit is moderately suited to the production of
herbaceous plants, shrubs, and coniferous trees for wildlife
habitat. The diverse vegetation provides habitat for many
species. Fuelwood gatherers should not disturb nest trees.

Soil Survey

If this unit is used for homesite development, the main
limitations are slope and seepage. Slope is also a concern
in installing septic tank absorption fields. Absorption lines
should be installed on the contour. Effluent from septic
tank absorption fields can surface in downslope areas,
thus creating a health hazard. Access roads should be
designed to provide adequate cut-slope grade, and drains
are needed to control surface runoff and keep soil loss to a
minimum.

The capability subclass is 7E. The woodland site is
Cinder Hills (P.J.), 13-17" p.z. The wildlife habitat suitability
group is 3.

36—Manzano sandy clay loam, 0 to 3 percent
slopes

This very deep, well drained soil is on flood plains. It
formed in mixed alluvium derived dominantly from
sandstone, limestone, mudstone, and basalt. Elevation is
5,500 to 6,000 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer is brown sandy clay loam 3
inches thick. The subsurface and the upper part of the
subsoil is brown and light brown sandy clay loam 24
inches thick. The lower part of the subsoil is light brown,
slightly calcareous sandy clay loam 9 inches thick. The
substratum to a depth of 60 inches or more is brown
calcareous sandy clay loam.

Included in this unit are small areas of very deep loamy
soils that are similar to Bagley sandy clay loam and Nuffel
silty clay loam. Included areas make up about 20 percent
of the total acreage. The percentage varies from one area
to another.

Permeability is moderately slow in the Manzano soil.
Available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of wind erosion is slight.
This soil is subject to occasional, brief periods of flooding
from July to September.

This unit is used for irrigated crops and pasture,
livestock grazing, and recreation.

This unit is well suited to hay and pasture. Use of
nitrogen and phosphorous fertilizer promotes the growth of
forage plants. Leveling helps to ensure the uniform
application of water. Under good management this unit is
capable of annually producing about 6 or 7 tons of aifalfa
hay or 20 to 24 AUM’s (animal unit months) per acre.

This unit is well suited to irrigated crops. For the efficient
application and removal of irrigation water, leveling is
needed in sloping areas. Furrow, border, corrugation, and
sprinkler irrigation systems are suited to this unit. The
method used generally is governed by the crop. Under
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good management this unit is capable of annually
producing about 60 to 65 bushels of barley, 50 to 55
bushels of wheat, or 25 to 30 tons of corn silage per acre.

The potential plant community is mainly blue grama,
spike muhly, western wheatgrass, and bottlebrush
squirreltail. If the range is overgrazed, the proportion of
desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Good accessibility, a large
variety of palatable plants, and the availability of water
encourage a constant grazing pressure. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities. If
water-spreading dikes are installed and grazing is
controlled, this unit is highly productive.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses in areas where soil
moisture is adequate. This type of vegetation provides
habitat for a large number of wildlife species. Riparian
vegetation should be replanted in drainageways where the
soil is moist. Protection from grazing is essential.
Competition between cattle and wildlife is high throughout
the year.

if this unit is used for homesite development, the main
limitations are flooding and the shrink-swell potential.
Dikes and channels that have outlets for floodwater can be
used to protect buildings and onsite sewage disposal
systems from flooding. Roads and streets should be
located above the expected flood level. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling with material that
has a low shrink-swell potential.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the moderately
slow permeability. The permeability limitation can be
partially overcome by increasing the size of the absorption
field.

The capability subclass is 2W, irrigated, and 6W,
nonirrigated. The range site is Loamy Bottom, 9-13" p.z.
The wildlife habitat suitability group is 4.

37—Marcou loamy sand, 1 to 8 percent
slopes

This very deep, somewhat excessively drained, sodic
soil is on stabilized transverse and coppice dunes. it
formed in eolian materials over alluvium derived
dominantly from various kinds of sedimentary rock.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
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temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is light reddish brown, loamy
sand about 6 inches thick. The upper 41 inches of the
substratum is reddish brown sodic sandy loam. The lower
7 inches is light reddish brown, sodic, sandy clay loam.
The buried subsoil to a depth of 60 inches or more is light
reddish brown, sodic, loamy coarse sand. This soil has a
moderate to high sodium hazard and a sodium absorption
ratio of 13 or more. Reaction is moderately alkaline or
strongly alkaline. In some areas the surface texture is fine
sandy loam and sandy loam and the upper part of the
substratum is stratified sandy loam, loamy fine sand, and
fine sandy loam. Depth to the finer textured materials
ranges from 40 to more than 60 inches.

Included in this unit are small areas of very deep, loamy,
sodic soils that are similar to Burnswick sandy loam;
shallow clayey soils that are similar to Claysprings clay;
very deep loamy soils that are similar to Jocity sandy clay
loam; and badland. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

Permeability is moderately rapid in the Marcou soil.
Available water capacity is low or moderate. The salinity
hazard is moderate, and the sodium hazard is moderate to
strong. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of wind erosion is high.

This unit is used for livestock grazing, recreation, and
wildlife habitat.

The potential plant community is mainly Indian
ricegrass, black grama, galleta, alkali sacaton, and sandhill
muhly. It has scattered areas of fourwing saltbush,
Mormon tea, shadscale, and yucca. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained and erosion is controlled. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities. The
production of vegetation suitable for livestock grazing is
limited by the content of toxic salts.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.

If this unit is used for homesite development, the main
limitations are the hazard of wind erosion, low strength,
and sulfate damage to concrete. Preserving the existing
plant cover during construction helps to control erosion.
Revegetating disturbed areas around construction sites as
soon as possible helps to control wind erosion. Buildings
and roads should be designed to offset the limited ability of
the Marcou soil to support a load. Type 5 cement is
recommended to minimize sulfate damage.



42

If this unit is used as a site for septic tank absorption
fields, the main limitation is seepage. Effluent from septic
tank absorption fields can surface in downslope areas,
thus creating a health hazard. If the density of housing is
moderate to high, community sewage systems are needed
to prevent a health hazard as a result of seepage from
onsite sewage disposal systems.

The capability subclass is 7E. The range site is Sandy
Upland (sodic), 5-9" p.z. The wildlife habitat suitability
group is 3.

38—Medisaprists, saline, 0 to 1 percent
slopes

This very deep, poorly drained soil is on flood plains
and in the seep areas of Obed Meadow, Hugo Meadow,
and McDonald's Spring along the Little Colorado River. It
formed in decomposed plant material and mixed alluvium
derived dominantly from sandstone and mudstone. Slope
is 0 or 1 percent. Elevation is 5,000 to 5,100 feet. The
mean annual precipitation is 8 to 10 inches, the mean
annual air temperature is 53 to 56 degrees F, and the frost-
free period is 150 to 180 days.

Typically, the surface layer is very dark gray sapric
material (fibrous organic material) 6 inches thick. The
upper 6 inches of the substratum is very pale brown silt
loam, the next 38 inches is very dark gray sapric material
(highly decomposed herbaceous fibers), and the lower
part to a depth of 62 inches is light gray silty clay.

Included in this unit are small areas of very deep, poorly
drained, coarse loamy soils that are similar to lves fine
sandy loam (wet); very deep, poorly drained, clayey soils
that are similar to Navajo silty clay (wet); and very deep,
somewhat poorly drained, loamy soils that are similar to
Jocity silty clay (wet). Included areas make up about 10
percent of the total acreage.

Permeability is moderate in the Medisaprists. Available
water capacity is high. The salinity hazard is high, and the
sodium hazard is slight. The effective rooting depth varies
with the depth to the water table. Runoff is medium, and
the hazard of water erosion is slight. The hazard of wind
erosion is high. Frequent, brief periods of flooding can
occur year round. The water table is at or near the surface
most of the year.

This unit is used for recreation and livestock grazing.
The potential plant community is mainly saltgrass, redtop
bent grass, sedge, and plantain. The production of
vegetation suitable for livestock grazing is limited by the
high water table and excess salts.

This unit is well suited to the production of herbaceous
plants and shrubs for wildlife habitat. This vegetation
provides habitat for a large number of wildlife species.
Competition between cattle and wildlife is high throughout
the year.

Soil Survey

The capability subclass is 6W. The range site is Saline
Subirrigated, 5-9" p.z. The wildlife habitat suitability group
is 4.

39—Mellenthin-Rock outcrop complex, 1 to
20 percent slopes

This map unit is on buttes and mesas. Elevation is
5,000 to 6,000 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 50 percent Mellenthin very channery fine
sandy loam and 25 percent Rock outcrop. 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 shallow loamy
soils that are similar to Bisoodi and Leanto channery
sandy loams; a moderately deep, clayey, moist variant of
Navajo silty clay; and a moderately deep loamy soil that is
similar to Nuffel silty clay loam. Included areas make up
about 25 percent of the total acreage. The percentage
varies from one area to another,

The Mellenthin soil is very shallow and shallow and well
drained. It formed in alluvium derived dominantly from
limestone and calcareous sandstone. Typically, the surface
layer is reddish brown very channery fine sandy loam 1
inch thick. The upper 5 inches of the subsoil is light reddish
brown very channery loam. The lower part to a depth of 12
inches is pink calcareous very channery loam. Fractured
limestone is at a depth of 12 to 20 inches. Limestone is at
a depth of 20 inches. Depth to bedrock ranges from 8 to 20
inches. In some areas the surface layer is very channery
sandy loam. This soil contains moderate to high amounts
of lime. It is moderately alkaline.

Permeability is moderate in the Mellenthin soil, Available
water capacity is very low. The effective rooting depth is 8
to 20 inches. Runoff is medium, and the hazard of water
erosion is slight. The hazard of wind erosion is very slight.

Rock outcrop consists of exposed areas of limestone
and calcareous sandstone. Vertical cliffs of exposed
limestone are 10 to 100 feet high. Sink holes also expose
limestone.

This unit is used for livestock grazing, recreation, and
wildlife habitat.

The potential plant community is mainly
needleandthread, New Mexico feathergrass, black grama,
and blue grama. Winterfat, Mormon tea, Bigelow
sagebrush, and shrubby buckwheat are in some places. If
the range is overgrazed, the proportion of desirable forage
plants decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Suitable range management practices are
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fencing, using planned grazing systems, and developing
livestock watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
Scattered pinyon-juniper trees add structural diversity to
this open grassland.

The Rock outcrop supports no vegetation but is
important for nest sites, resting cover, hunting perches,
escape routes, and dens.

If this unit is used for homesite development, the main
limitation is depth to rock. The cuts needed to provide level
building sites can expose bedrock. Lawn grasses, shrubs,
and trees that are not sensitive to lime-induced chlorosis
are well suited to use in landscaping. An annual
application of iron chelates reduces the chlorosis. Removal
of channers and flagstone in disturbed areas is needed for
best results when landscaping, particularly in areas used
for lawns,

If this unit is used as a site for septic tank absorption
fields, the main limitation is depth to rock. An engineer
should be consulted for design recommendations and
installation of onsite sewage treatment facilities. An
alternate method of waste disposal is installing a holding
tank and transporting the waste and effluent off site to a
more suitable soil.

The capability subclass is 7S for the Mellenthin soil. The
capability class is 8 for Rock outcrop. The range site is
Shallow Loamy, 9-13" p.z., for the Mellenthin soil; and the
wildlife habitat suitability group is 3. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

40—Navajo silty clay, saline-sodic, 0 to 1
percent slopes

This very deep, well drained saline-sodic soil is on flood
plains. It formed in mixed alluvium derived dominantly from
sandstone, mudstone, and basalt. Elevation is 4,800 to
5,500 feet. The mean annual precipitation is 8 to 10 inches,
the mean annual air temperature is 53 to 56 degrees F,
and the frost-free period is 150 to 180 days.

Typically, the surface layer is reddish brown silty clay 5
inches thick. The upper 15 inches of the underlying
material is reddish brown silty clay. The lower partto a
depth of 60 inches is reddish brown clay. In some areas
the surface texture is clay and silty clay loam. This soil is
strongly saline and moderately to strongly alkaline
throughout.

Included in this unit are small areas of shallow clayey
soils that are similar to Claysprings clay, very deep loamy
soils that are similar to Jocity sandy clay loam and Tours
silty clay loam, and shallow loamy soils that are similar to
Epikom sandy loam. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.
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Permeability is very slow in the Navajo soil. Available
water capacity is very low. The salinity hazard is high, and
the sodium hazard is moderate. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is slight. The hazard of wind erosion is
moderate. This soil is subject to occasional, brief periods
of flooding from July to September.

This unit is used for irrigated pasture, irrigated crops,
livestock grazing, and recreation.

if this unit is used for hay and pasture, the main
limitations are the very slow permeability, the flooding
hazard, and the content of toxic salts. Levees, dikes, and
channels can be used to limit flood damage. The toxic salts
are difficult to leach from the root zone even with good
quality water. Leveling helps to ensure the uniform
application of water. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and excessive
runoff. Use of nitrogen-and phosphorous fertilizer
promotes the growth of forage plants. Under intensive
management about 12 to 15 AUM’s (animal unit months)
or 3 to 4 tons of alfalfa hay per acre can be produced
annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts, the flooding
hazard, and the very slow permeability. The content of
toxic salts can be reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. For the efficient application and removal of
irrigation water, leveling is helpful in sloping areas.
Because of the very slow permeability, the length of
irrigation runs should be adjusted to permit adequate
infiltration of water. Subsoiling improves water infiltration
and allows salts to be leached downward. Levees, dikes,
and channels can be used to limit flood damage. Under
intensive management about 15 to 20 tons of corn silage,
30 to 40 bushels of wheat, or 40 to 50 bushels of barley
per acre can be produced annually on this soil.

The potential plant community is mainly alkali sacaton,
inland saltgrass, and galleta. Fourwing saltbush, black
greasewood, mound saltbush, and seepweed are in some
areas. If the range is overgrazed, the proportion of
desirable forage plant decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Proper grazing use and a
planned grazing system are needed to maintain or improve
the production of forage. Areas that are heavily infested
with undesirable plants can be improved by chemical or
mechanical treatment. Grazing should be delayed until the
soil has drained sufficiently and is firm enough to
withstand trampling by livestock.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
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between cattle and wildlife can be high during the growing
season.

If this unit is used for homesite development, the main
limitations are flooding, sulfate damage to concrete, and
the shrink-swell potential. Dikes and channels that have
outlets for floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding. Roads and
streets should be located above the expected flood level.
Type 5 cement is recommended to minimize sulfate
damage. If buildings are constructed on this soil, properly
designing foundations and footings and diverting runoft
away from buildings help to prevent structural damage
caused by shrinking and swelling.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the very slow
permeability. An engineer should be consulted for design
recommendations for the installation of onsite sewage
treatment facilities.

The capability subclass is 5W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife habitat suitability group is 3.

41—Navajo silty clay, saline-sodic, 1 to 3
percent slopes

This very deep, well drained, saline-sodic soil is on
flood plains and alluvial fans. It formed in mixed alluvium
derived dominantly from sandstone, mudstone, and basalt.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is reddish brown silty clay 5
inches thick. The upper 15 inches of the underlying
material is reddish brown silty clay. The lower part to a
depth of 60 inches or more is reddish brown clay. In some
areas the surface layer is silty clay loam. The soil is
strongly saline and moderately alkaline throughout.

Included in this unit are small areas of very deep loamy
soils that are similar to Tours clay loam and shallow to
moderately deep clayey soils that are similar to
Claysprings silty clay. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

Permeability is very slow in the Navajo soil. Available
water capacity is very low. The salinity hazard is high, and
the sodium hazard is moderate. The effective rooting depth
is 60 inches or more. Runoff is moderate, and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. This soil is subject to occasional, brief periods
of flooding from July to September.

This unit is used for rangeland and recreation. It can be
used for irrigated pasture and crops if good quality water is
available.

Soil Survey

The potential plant community is mainly alkali sacaton,
inland saltgrass, and galleta. Fourwing saltbush, black
greasewood, and mound saltbush are in some areas. The
production of vegetation suitable for livestock grazing is
limited by the content of toxic salts. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Livestock prefer this unit to most others in the
survey area because of its accessibility and the availability
of water. This results in overgrazing and the subsequent
deterioration of the vegetation. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.

If this unit is used for hay and pasture, the main
limitations are the content of toxic salts and the very slow
permeability. The toxic salts are difficult to leach from the
root zone, even with good quality water. All adapted
pasture plants can be grown, but bunch-type species
planted alone generally are not suitable because of the
hazard of erosion. Use of nitrogen and phosphorous
fertilizer promotes the growth of forage plants. Leveling
helps to ensure the uniform application of water. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and excessive runoff. Under intensive
management about 12 to 15 AUM’s (animal unit months)
or 3 to 4 tons of alfalfa hay per acre can be produced
annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts and the very slow
permeability. The content of toxic salts can be reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. For the efficient
application and removal of irrigation water, leveling is
helpful in sloping areas. Because of the very slow
permeability, the length of irrigation runs should be
adjusted to permit adequate infiltration of water. Subsoiling
improves water infiltration and allows salts to be leached
downward. Under intensive management about 15 to 20
tons of corn silage, 30 to 40 bushels of wheat, or 40 to 50
bushels of barley per acre can be produced annually on
this soil.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for homesite development, the main
limitations are flooding, sulfate damage to concrete, and
the shrink-swell potential. Dikes and channels that have
outlets for floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding. Roads and
streets should be located above the expected flood level.



Navajo County Area, Arizona, Central Part

Type 5 concrete is recommended to minimize sulfate
damage. If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from buildings help to prevent structural damage
caused by shrinking and swelling.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the very slow
permeability. An engineer should be consulted for design
recommendations for the installation of onsite sewage
treatment facilities.

The capability subclass is 5W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-8" p.z. The
wildlife habitat suitability group is 3.

42—Navajo silty clay, wet, 0 to 1 percent
slopes

This very deep, poorly drained, saline soil is on flood
plains. It formed in mixed alluvium derived dominantly from
sandstone and mudstone. Elevation is 4,800 to 5,500 feet.
The mean annual precipitation is 8 to 10 inches, the mean
annual air temperature is 53 to 56 degrees F, and the frost-
free period is 150 to 180 days.

Typically, a 1- to 5-millimeter thick white salt crust
partially covers the surface. The surface layer is reddish
brown silty clay 5 inches thick. The upper 15 inches of the
underlying material is reddish brown silty clay. The lower
part to a depth of 60 inches is reddish brown clay. Salt
crystals are common throughout the profile. In some areas
a 3- to 8-inch thick organic mat is on the surface. Seeps
and springs or a seasonal high water table keep this soil
wet year round in some areas.

Included in this unit are small areas of very deep, poorly
drained, coarse loamy soils that are similar to Ives fine
sandy loam, wet, and very deep, somewhat poorly
drained, saline soils that are similar to Tours silty clay
loam. Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is very slow in the Navajo soil. Available
water capacity is very low. Seeps and springs keep this
soil wet in some areas. Other areas have a seasonal high
water table. The effective rooting depth varies with the
depth to the water table. Runoff is medium, and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. This soil is subject to occasional, brief periods
of flooding from July to September. The water table is at or
near the surface most of the year.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly alkali sacaton,
inland saltgrass, galleta, and vine mesquite. Fourwing
saltbush, black greasewood, mound saltbush, and
seepweed are in some places. If the range is overgrazed,
the proportion of desirable forage plants decreases and
the propertion of undesirable forage plants increases.

45

Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Proper
grazing use, range seeding, and a planned grazing system
are needed to maintain or improve the production of
forage. Plants that tolerate wetness should be seeded.
Areas that are heavily infested with undesirable plants can
be improved by chemical or mechanical treatment.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat. This
vegetation provides habitat for a large number of wildlife
species. Competition between cattle and wildlife is high
throughout the year.

If this unit is used for homesite development, the main
limitations are flooding, wetness, sulfate damage to
concrete, and the shrink-swell potential. Dikes and
channels that have outlets for floodwater can be used to
protect buildings and onsite sewage disposal systems
from flooding. Drainage is needed if roads and building
foundations are constructed. Type 5 cement is
recommended to minimize sulfate damage. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings help
to prevent structural damage caused by shrinking and
swelling.

This unit is not suited to sites for septic tank absorption
fields. The main limitations are flooding, the seasonal high
water table, and the very slow permeability.

The capability subclass is 7W. The range site is Saline
Subirrigated, 5-9" p.z. The wildlife habitat suitability group
is 4.

43—Nuffel silt loam, 0 to 3 percent slopes

This very deep, well drained soil is on flood plains and
alluvial fans. It formed in mixed alluvium derived
dominantly from sandstone, limestone, mudstone, and
basalt. Elevation is 5,500 to 6,500 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

Typically, the surface layer is light reddish brown silt
loam 2 inches thick. The subsurface layer and substratum
to a depth of 60 inches or more are stratified reddish
brown and light reddish brown silty clay loam. The
substratum is stratified with thin strata of silt, silt loam, and
silty clay. This soil is slightly alkaline to moderately alkaline
throughout.

Included in this unit are small areas of very deep loamy
soils that are similar to Bagley clay loam and Lynx silt loam
and a very deep clayey soil that is similar to this Nuffel soil.
Some areas of soils in the Millett Swale area are poorly
drained. Included areas make up about 20 percent of the
total acreage. The percentage varies from one area to
another.
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Permeability is moderately slow in the Nuffel soil.
Available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is moderate. The hazard of wind erosion
is slight. This soil is subject to occasional, very brief
periods of flooding from July to September.

This unit is used for livestock grazing, irrigated crops
and pasture, and recreation.

The potential plant community is mainly blue grama,
western wheatgrass, and bottlebrush squirreltail. It also
has a few scattered juniper and cottonwood trees. If the
range is overgrazed, the proportion of desirable forage
plants decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities. Fencing and deferred grazing
are important in planned grazing systems. Range seeding
is suitable if the range is in poor condition.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses where soil moisture is
adequate. These types of vegetation provide habitat for a
large number of wildlife species. Riparian vegetation
should be replanted in drainageways in areas where the
soil is moist. Protection from grazing is essential.
Competition between cattle and wildlife is high throughout
the year.

This unit is well suited to hay and pasture. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and excessive runoff. Leveling helps to
ensure the uniform application of water. Annual
applications of nitrogen and phosphorous fertilizers are
needed to maintain production of high quality irrigated
pasture. Levees, dikes, and channels can help limit
damage from flooding. Under good management about
20 to 24 AUM's (animal unit months) or 6 to 7 tons of
alfalfa hay per acre can be produced annually on this
unit.

This unit is well suited to adapted, irrigated crops.
Because of the slow permeability of the soil, the length of
runs should be adjusted to permit adequate infiltration of
water. For the efficient application and removal of irrigation
water, leveling is needed in sloping areas. Returning crop
residue to the soil or regularly adding other organic matter
improves fertility, reduces crusting, and increases the
water intake rate. Levees, dikes, and channels can help
limit damage from flooding. Under good management
about 65 to 70 bushels of barley, 50 to 55 bushels of
wheat, and 25 to 30 tons of corn silage per acre can be
produced annually on this unit.

If this unit is used for homesite development, the main

Soil Survey

limitations are flooding and the shrink-swell potential.
Dikes and channels that have outlets for 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 proper engineering
designs and by backfilling with material that has low
shrink-swell potential.

The capability subclass is 3W, irrigated, and 6W,
nonirrigated. The range site is Loamy Bottom, 9-13" p.z.
The wildlife habitat suitability group is 3.

44—Padilla-Cerrillos complex, 1 to 10
percent slopes

This map unit is on fan terraces. Elevation is 5,500 to
6,500 feet. The mean annual precipitation is 10 to 14
inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 55 percent Padilla sandy clay loam and 30
percent Cerrillos sandy loam. 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 very deep loamy
soils that are similar to Barx sandy loam, very deep clayey
soils that are similar to Poley clay loam, and very deep
loamy soils that are similar to Lynx sandy clay loam and
Nuffel silt loam. Included areas make up about 15 percent
of the total acreage. The percentage varies from one area
to another.

The Padilla soil is very deep and well drained. It formed
in mixed alluvium derived dominantly from mudstone and
sandstone. Slopes are 1 to 5 percent. Typically the surface
and subsurface layers are reddish brown sandy clay loam
8 inches thick. The subsoil is reddish brown clay to a depth
of 60 inches. This soil is slightly alkaline to moderately
alkaline in the surface layer and moderately alkaline below
the surface layer. In some areas the surface texture is fine
sandy loam or gravelly loam. Weathered mudstone can
occur at depths of 40 to 60 inches or more.

Permeability is slow in the Padilla soil. Available
water capacity is high or very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of wind erosion is
slight.

The Cerrillos soil is very deep and well drained. It
formed in mixed alluvium derived dominantly from
sandstone, mudstone, and basalt. Slopes are 1to 10
percent. Typically, the surface layer is reddish brown sandy
loam 2 inches thick. The subsoil is reddish brown and light
reddish brown sandy clay loam 13 inches thick. The upper
19 inches of the underlying material is reddish yellow
calcareous clay loam. The lower part to a depth of 60
inches is light reddish brown sandy clay loam. This soil is
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moderately alkaline throughout. In some areas the surface
is gravelly sandy loam, fine sandy loam, or sandy clay
loam. Depth to highly calcareous material ranges from 10
to 20 inches.

Permeability is moderately slow in the Cerrillos soil.
Available water capacity is high or very high. The effective
rooting depth is 60 inches or more. Runoff is slow to
medium, and the hazard of water erosion is slight. The
hazard of wind erosion is moderately high.

This unit is used mainly for recreation and livestock
grazing. It also is used for homesite development.

The potential plant community on the Padilla soil is
mainly blue grama, western wheatgrass, galleta, alkali
sacaton, and sideoats grama. The potential plant
community on the Cerrillos soil is juniper and pinyon
pine that have an understory of black grama, blue
grama, sideoats grama, galleta, and fourwing saltbush.

If the range is overgrazed, the proportion of desirable
forage plants decreases and the proportion of undesirable
forage plants increases. Therefore, livestock grazing
should be managed so that a proper balance of desirable
species is maintained. Range seeding is suitable if the
range is in poor condition. Suitable range management
practices are fencing, using planned grazing systems, and
developing livestock watering facilities. Fencing and
deferred grazing are important in planned grazing
systems.

The Padilla soil is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
Competition between wildlife and cattle can be severe
throughout the year.

The Cerrillos soil is moderately suited to the production
of herbaceous plants and shrubs. This vegetation is
preferred by open rangeland wildlife. This soil is
moderately suited to the production of coniferous trees.
These pinyon-juniper woodlands provide habitat for many
species. Fuelwood gatherers should not disturb nest
trees.

If the Padilla soil is used for homesite development, the
main limitations are the high shrink-swell potential and the
slow permeability. If buildings are constructed on this soil,
properly designing foundations and footings and diverting
runoff away from buildings help to prevent structural
damage caused by shrinking and swelling. If onsite
sewage disposal is to be used, an engineer should be
consulted for design recommendations to compensate for
the slow permeability.

If the Cerrillos soil is used for homesite development,
the main limitation is slope.

The capability subclass is 6S for the Padilla soil and 6E
for the Cerrillos soil. The range site is Clay Loam Upland,
9-13" p.z., for the Padilla soil and Sandy Loam Upland, 9-
13" p.z, for the Cerrillos soil. The wildlife habitat suitability
group is 3 for both soils.
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45—Pensom-Chedeski complex, 1 to 5
percent slopes

This map unit is on broad plateaus that have coppice
dunes. Elevation is 5,500 to 6,000 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

This unit is 40 percent Pensom fine sand on coppice
dunes and 40 percent Chedeski sandy loam between the
dunes. 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 rock outcrop,
very deep loamy soils that are similar to Barx sandy loam,
very deep clayey soils that are similar to Poley sandy clay
loam, very deep loamy soils that are similar to Nuffel
sandy clay loam, and other loamy to sandy, shallow to
deep soils over sandstone. Included areas make up about
20 percent of the total acreage. The percentage varies
from one area to another.

The Pensom soil is deep and excessively drained. It
formed in eolian sediments over mixed alluvium derived
dominantly from sandstone with a minor influence from
mudstone and limestone. Typically, the surface layer is
yellowish red fine sand about 17 inches thick. The next
layer is yellowish red loamy fine sand about 24 inches
thick. The subsoil is light reddish brown calcareous fine
sandy loam and loam about 10 inches thick over
sandstone. Sandstone is at a depth of 51 inches. Depth to
bedrock ranges from 45 to 60 inches.

Permeability is rapid in the Pensom soil. Available water
capacity is low or moderate. The effective rooting depth is
45 to 60 inches. Runoff is very slow, and the hazard of
water erosion is moderate. The hazard of wind erosion is
high.

The Chedeski soil is shallow and well drained. It formed
in mixed alluvium derived dominantly from sandstone,
mudstone, and limestone. Typically, the surface layer is
yellowish red sandy loam about 1 inch thick. The upper
subsoil is red sandy loam and sandy clay loam about 12
inches thick. The next layer is reddish yellow, calcareous,
sandy clay loam about 3 inches thick. The underlying
material to a depth of 26 inches is highly weathered
sandstone over hard, unweathered bedrock at depths
ranging from 20 to 35 inches.

Permeability is moderate in the Chedeski soil. Available
water capacity is low. The effective rooting depth is 10 to
20 inches. Runoff is slow, and the hazard of water erosion
is slight. The hazard of wind erosion is moderately high.

This unit is used for livestock grazing, recreation, wildlife
habitat, and fuelwood production.

The potential plant community on the Pensom soil is
mainly black grama, galleta, sideoats grama, and blue
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grama with a woody overstory of pinyon pine and oneseed
juniper. The potential plant community on the Chedeski soil
is mainly black grama and blue grama with a woody
overstory of pinyon pine and oneseed juniper. If the range
is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are reproducing more woody shrubs
than were present in the potential plant community. Areas
where brush is managed by prescribed burning or by
chemical or mechanical methods are subject to a greater
hazard of erosion. Range seeding is suitable if the range is
in poor condition. Suitable range management practices
are fencing, using planned grazing systems, and
developing livestock watering facilities.

This unit is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Wildlife
use of this site is limited to transients from adjacent sites.
Fuelwood gatherers should not disturb nest trees.

This unit is moderately suited to fuelwood production. It
can produce 3 to 4 cords per acre in a stand of trees that
average 5 inches in diameter at a height of 1 foot.
Minimizing the risk of erosion is essential in harvesting
fuelwood.

If this unit is used for homesite development, the main
limitations are wind and water erosion, depth to bedrock,
and seepage.

The capability subclass is 6E for the Pensom and
Chedeski soils. The range site is Sandy Upland, 9-13" p.z.,
for the Pensom soil and Sandstone Upland, 9-13" p.z., for
the Chedeski soil. The wildlife habitat suitability group is 1
for both soils.

46—Penzance-Grieta complex, 0 to 5 percent
slopes

This map unit is on fan terraces on plateaus. Elevation
is 4,800 to 5,500 feet. The mean annual precipitation is 8
to 10 inches, the mean annual air temperature is 53 to 56
degrees F, and the frost-free period is 150 to 180 days.

This unit is 55 percent Penzance clay loam and 25
percent Grieta sandy loam. The Penzance soils are in
swales and on toe slopes. The Grieta soils are on toe
slopes and foot slopes of surrounding hills.

Included in this unit are small areas of shallow clayey
soils that are similar to Claysprings clay loam; very deep
sandy soils that are similar to Sheppard loamy sand and
Kinan sandy loam; and moderately deep, loamy, gypsic
soils that are similar to Purgatory sandy loam. Included
areas make up about 20 percent of the total acreage. The
percentage varies from one area to another.

Soil Survey

The Penzance soil is very deep and well drained. It
formed in mixed alluvium derived dominantly from
sandstone and mudstone. Slopes are 0 to 2 percent.
Typically, the surface layer is reddish brown clay loam 3
inches thick. The subsoil is light reddish brown and reddish
brown clay to a depth of 60 inches or more. In some areas
the surface layer is clay loam, sandy clay, and sandy loam.
This soil is moderately alkaline to strongly alkaline and
nonsaline to slightly saline throughout.

Permeability is slow in the Penzance soil. Available
water capacity is moderate to very high. Saline and
sodium hazards are low. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of wind erosion is slight.

The Grieta soil is very deep and well drained. It formed
in alluvium derived dominantly from sandstone and
mudstone. Slopes are 1 to 5 percent. Typically, the surface
layer is reddish brown sandy loam 3 inches thick. The
upper 17 inches of the subsoil is reddish brown sandy clay
loam. The lower 24 inches is light reddish brown
calcareous sandy clay loam. The substratum to a depth of
60 inches or more is light reddish brown sandy loam. This
soil is moderately alkaline and nonsaline throughout. In
some areas the surface layer is sandy clay loam, fine
sandy loam, or gravelly sandy loam. Depth to maximum
lime accumulation ranges from 20 to 24 inches. Depth to
coarse textured material ranges from 36 to 50 inches or
more.

Permeability is moderate in the Grieta soil. Available
water capacity is moderate or high. Saline and sodium
hazards are low. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of wind erosion is moderately high.

This unit is used for livestock grazing, recreation, and
homesite development. It can be used for irrigated crops
and pasture if good quality water is available.

The potential plant community on the Penzance soil is
mainly alkali sacaton, western wheatgrass, blue grama,
and needleandthread. The potential plant community on
the Grieta soil is mainly Indian ricegrass, New Mexico
feathergrass, and needleandthread. It has a brushy
appearance due to fourwing saltbush, Mormon tea,
Bigelow sagebrush, and winterfat.

Livestock prefer this unit to most others in the survey
area because of its accessibility and the availability of
water. This results in overgrazing and subsequent
deterioration of vegetation. Planned grazing systems are
essential to maintain plant vigor and forage production.
Fencing and deferred grazing are important in planned
grazing systems. Suitable range management practices
are fencing, using planned grazing systems, and
developing livestock watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
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Competition between wildlife and cattle can be severe
during all seasons.

If the Penzance soil is used for homesite development,
the main limitation is the high shrink-swell potential. The
Grieta soil is well suited to homesite development. If
buildings are constructed on the Penzance soil, properly
designing foundations and footings and diverting runoff
away from buildings help to prevent structural damage
caused by shrinking and swelling. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling with material that
has low shrink-swell potential.

If the Penzance soil is used as a site for septic tank
absorption fields, the slow permeability is a limitation. It
can be partially overcome by increasing the size of the
absorption field. An engineer should be consulted for
design recommendations for the installation of onsite
sewage disposal systems. The Grieta soil is well suited for
use as septic tank absorption fields.

If the Penzance soil is used for irrigated crops, the main
limitations are slow permeability and ponding. Proper row
arrangement, field ditches, and vegetated outlets are
needed to remove excess water on the surface. Sprinkler
irrigation can be used but water needs to be applied slowly
to minimize runoff. For the efficient application and removal
of irrigation water, leveling is helpful in sloping areas.

The Grieta soil is well suited to irrigated crops. It is
limited mainly by slope and wind erosion. Because of the
slope, sprinkler or drip irrigation is most suitable for crops.
To avoid overirrigating and leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the water intake rate, and the
needs of the crop. For the efficient application and removal
of irrigation water, leveling is helpful in sloping areas.
Under good management and with an adequate supply of
good water about 60 to 65 bushels of barley, 45 to 50
bushels of winter wheat, or 20 to 25 tons of corn silage per
acre can be produced annually on these soils.

If the Penzance soil is used for hay and pasture, the
main limitations are slow permeability and compaction.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and excessive runoff. Excessive
water on the surface can be removed by proper leveling
and field design with outlets to remove excess water.
Rotation grazing helps to maintain the quality of forage.
Irrigation water can be applied by the sprinkler, border, or
corrugation methods.

The Grieta soil is well suited to hay and pasture. The
main limitation is wind erosion. All adapted pasture plants
can be grown but bunch-type species planted alone
generally are not suitable because of the hazard of
erosion. Rotation grazing helps to maintain the quality of
forage. Irrigation water can be applied by the sprinkler,
border, or corrugation methods. Fertilizer is needed to
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ensure optimum growth of grasses and legumes. Under
good management and with an adequate supply of good
quality water about 5 to 6 tons of alfalfa hay and about 10
to 15 AUM’s (animal unit months) per acre can be
produced annually on these soils.

The capability subclass is 3S, irrigated, and 7S,
nonirrigated, for the Penzance soil and 3E, irrigated, and
7E, nonirrigated, for the Grieta soil. The range site is Clay
Loam Upland, 5-9" p.z., for the Penzance soil and Sandy
Loam Upiand, 5-8" p.z. for the Grieta soil. The wildlife
habitat suitability group is 3 for both soils.

47—Poley fine sandy loam, 1 to 5 percent
slopes

This very deep, well drained soil is on fan terraces on
plateaus. It formed in mixed alluvium derived dominantly
from sandstone, limestone, mudstone, and basalt.
Elevation is 5,500 to 6,500 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

Typically, the surface layer is light brown fine sandy
loam 1 inch thick. The subsurface layer is light reddish
brown loam 3 inches thick. The upper 9 inches of the
subsoil is reddish brown clay loam. The middle 9 inches is
light reddish brown clay. The lower 25 inches is light
reddish brown calcareous clay. The underlying material to
a depth of 60 inches or more is reddish yellow, calcareous,
sandy clay loam. In some areas the surface layer is sandy
loam, loam, and sandy clay loam. This soil is slightly to
moderately alkaline throughout.

Included in this unit are small areas of very deep loamy
soils that are similar to Barx sandy loam and Cerrillos
sandy loam and very deep fine silty soils that are similar to
Nuffel silt loam. Included areas make up about 20 percent
of the total acreage. The percentage varies from one area
to another.

Permeability is slow in the Poley soil. Available water
capacity is high or very high. The effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of wind erosion is moderately
high.

This unit is used mainly for livestock grazing, irrigated
crops and pastures, and recreation. It is also used for
homesites.

The potential plant community is mainly black grama,
blue grama, sideoats grama, and galleta with scattered
fourwing saltbush and juniper. If the range is overgrazed,
the proportion of desirable forage plants decreases and
the proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained and the
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risk of soil erosion is reduced. Suitable range management
practices are fencing, using planned grazing systems, and
developing livestock watering facilities. Fencing and
deferred grazing are important in planned grazing
systems. Range seeding is suitable if the range is in poor
condition.

This unit is moderately suited to the production of
herbaceous plants and shrubs. Open rangeland wildlife
prefer this site.

This unit is moderately suited to irrigated crops. It is
limited mainly by slope, slow permeability, and wind
erosion. Proper row arrangement, field ditches, and
vegetated outlets are helpful in removing excess water on
the surface. Sprinkler irrigation can be used, but water
needs to be applied slowly to minimize runoff. For efficient
application and removal of irrigation water, leveling is
helpful in sloping areas. Under good management about
60 to 65 bushels of barley, 45 to 50 bushels of wheat, or
20 to 25 tons of corn silage per acre can be produced
annually on this soil.

This unit is moderately suited to hay and pasture. The
main limitations are slow permeability, slope, and
compaction. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and excessive
runoff. Excessive water on the surface can be removed by
proper leveling and field design with outlets to remove
excess water. Rotation grazing helps to maintain the
quality of forage. Irrigation water can be applied by the
sprinkler, border, or corrugation methods. Under good
management about 5 to 6 tons of alfalfa hay or about 16 to
20 AUM's (animal unit months) per acre can be produced
annually on this soil.

If this unit is used for homesite development, the main
limitations are the moderate shrink-swell potential and the
hazard of wind erosion. The effects of shrinking and
swelling can be minimized by using proper engineering
designs and by backfilling with material that has a low
shrink-swell potential. Preserving the existing plant cover
during construction helps to control erosion. Revegetating
disturbed areas around construction sites as soon as
possible helps to control wind erosion.

The capability subclass is 3E, irrigated, and 6E,
nonirrigated. The range site is Loamy Upland, 9-13" p.z.
The wildlife habitat suitability group is 3.

48—Purgatory fine sandy loam, 1 to 8
percent slopes

This moderately deep, well drained soil is on plateaus. It
formed in residuum and eolian material derived dominantly
from gypsiferous mudstone and sandstone. Elevation is
4,800 to 5,500 feet. The mean annual precipitation is 8 to
10 inches, the mean annual air temperature is 53 to 56
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degrees F, and the annual frost-free period is 150 to 180
days.

Typically, the surface layer is light brown fine sandy
loam 1 inch thick. The upper 19 inches of the subsoil is
pink gypsiferous loam. The lower part to a depth of 27
inches is reddish brown gypsiferous clay loam. The
underlying material to a depth of 49 inches is weathered
gypsiferous mudstone over rippable mudstone. In some
areas the surface layer is gravelly loam or gravelly sandy
loam. Depth to weathered gypsiferous mudstone ranges
from 20 to 40 inches. Crystalline gypsum is in moderate to
high amounts throughout the profile.

Included in this unit are small areas of gypsum mounds,
shallow clayey soils that are similar to Claysprings clay,
very deep fine silty soils that are similar to Tours clay loam,
very deep clayey soils that are similar to Navajo silty clay,
very deep loamy soils that are similar to Grieta sandy
loam, and mudstone and sandstone outcrops. Included
areas make up about 25 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderately slow in the Purgatory soil.
Available water capacity is low. The high content of
gypsum is easily leached, and subsidence occurs. The
effective rooting depth is 20 to 40 inches. Roots can
extend to a depth of more than 60 inches in areas where
the mudstone and gypsum lenses are fractured. Runoff is
slow to medium, and the hazard of water erosion is
moderate to severe. The hazard of wind erosion is
moderately high.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly galleta, gyp
dropseed, alkali sacaton, and Indian ricegrass. Fourwing
saltbush, Mormon tea, Bigelow sagebrush, and shadscale
are in some areas. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs. It has good plant diversity
for wildlife use. Competition between wildlife and livestock
can be severe during all seasons.

If this unit is used for homesite development, the main
limitations are subsidence, sulfate damage to concrete,
and wind erosion. Construction of homes and other
buildings on this unit tends to alter the runoff pattern of the
rainfall. Large amounts of water concentrate in areas, and
the water leaches gypsum from the soil. The weight of the
building then causes this leached soil to subside, and
structural damage results.

The limited ability of this soil to support a load can be
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partially overcome by diverting runoff away from the
building, sloping the surface of the soil away from the
building, installing rain gutters and downspouts on the
eaves, excavating and packing the subsoil or replacing it
with material that has a high load-bearing capacity, and
putting extra reinforcement in the wide foundations needed
to support buildings on this soil. An engineer should be
consulted for design recommendations when developing
any area in or near this unit. Type 5 cement is
recommended to minimize sulfate damage.

This soil erodes easily. When disturbed, erosion by wind
and water is accelerated. Special care must be taken to
minimize erosion during the construction of homes, roads,
and trails.

The capability subclass is 7E. The range site is Gypsum
Upland, 5-9" p.z. The wildlife habitat suitability group is 3.

49—Radnik silt loam, 0 to 3 percent slopes

This very deep, well drained soil is on flood plains and
alluvial fans. It formed in mixed alluvium derived
dominantly from sandstone and mudstone. Elevation is
5,500 to 6,000 feet. The mean annual precipitation is 10 to
14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer is brown silt loam 4 inches
thick. The substratum to a depth of 45 inches or more is
light yellowish brown and brown highly stratified silt loam to
loamy fine sand. The underlying material to a depth of 60
inches or more is brown sandy clay loam. This soil is
moderately alkaline throughout. In areas the surface layer
is fine sandy loam.

Included in this unit are small areas of very deep loamy
soils that are similar to Nuffel silt loam, moderately deep
soils that are similar to this Radnik soil, and coppice sand
dunes. Included areas make up about 20 percent of the
total acreage. The percentage varies from one area to
another.

Permeability is moderate in the Radnik soil. Available
water capacity is high or very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of wind erosion is
also slight. This soil is subject to occasional, brief periods
of flooding from July to September.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly western
wheatgrass, fourwing saltbush, bottlebrush squirreltail, and
sand dropseed. If the range is overgrazed, the proportion
of desirable forage plants decreases and the proportion of
undesirable forage plants increases. Therefore, livestock
grazing should be managed so that a proper balance of
desirable species is maintained. Range seeding is suitable
if the range is in poor condition. Livestock prefer this unit to
most others in the survey area because of its accessibility
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and the availability of water. This results in overgrazing and
the subsequent deterioration of the vegetation. This unit is
limited as a site for livestock watering ponds and other
water impoundments because of the seepage potential.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
can stand in the flat areas after rain storms. Competition
between cattle and wildlife can be high during the growing
season.

If this unit is used for homesite development, the main
limitation is the flooding. Dikes and channels that have
outlets for floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding.

The capability subclass is 6W. The range site is Loamy
Bottom, 9-13" p.z. The wildlife habitat suitability group is 4.

50—Riverwash-Typic Torrifluvents complex,
0 to 5 percent slopes

This map unit is in drainageways. Elevation is 4,800 to
5,500 feet. The mean annual precipitation is 8 to 10 inches,
the mean annual air temperature is 53 to 56 degrees F,
and the frost-free period is 150 to 180 days.

This unit is 50 percent Riverwash and 35 percent Typic
Torrifluvents. 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 sand dunes such
as Torripsamments, deep organic deposits such as Torric
Medisaprists, and wetlands. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Riverwash is deep or very deep and somewhat poorly
drained. It formed in mixed alluvium derived dominantly
from sandstone, mudstone, limestone, and basalt.
Riverwash is unstabilized highly stratified, gravelly to
cobbly, sandy, silty, and clayey sediment that has been
flooded, washed, and reworked by the Little Colorado
River and its tributaries so frequently that it supports little
or no vegetation.

Typic Torrifluvents are deep or very deep and poorly to
well drained. They formed in mixed alluvium derived
dominantly from sandstone, mudstone, limestone, and
basalt. A typical pedon has a light reddish brown sand
surface layer 9 inches thick. The substratum to a depth of
60 inches or more is light reddish brown loamy sand
stratified with silt loam and fine gravel. Typic Torrifluvents
are highly stratified clay, silt, and sand with varying
amounts of coarse fragments. Depth to bedrock ranges
from 40 to more than 60 inches. They commonly are
saline, and they support stands of saltcedar and
cottonwood trees. This soil is subject to frequent, brief
periods of flooding from March through September.

Permeability is generally moderate in the Typic
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Torrifluvents, but it ranges from slow to rapid depending on
the nature and number of the thin strata and the depth to
the strata. Available water capacity is low.

This unit is used for recreation and livestock grazing.
The potential plant community is mainly cottonwood,
saltcedar, and willow trees with an understory of western
wheatgrass, Indian ricegrass, bottlebrush squirreltail, and
sand dropseed. The diversity of vegetation, which includes
an abundance of streamside plants, and the availability of
water encourage a constant grazing pressure. If the range

is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing more woody shrubs
than were present in the potential plant community.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses where soil moisture is
adequate. These types of vegetation provide habitat for a
large number of wildlife species.

Riparian vegetation should be replanted in
drainageways where the soil is moist. Protection from
grazing is essential. Competition between livestock and
wildlife is high throughout the year.

This unit provides habitat for an abundance of wildlife in
areas near a permanent water supply. The cliffs of the
Little Colorado River, Silver Creek, Clear Creek, and
Chevelon Canyon are used as nesting places for the rare
and endangered Golden Eagle and Peregrine Falcon.

The capability class is 8 for Riverwash. The capability
subclass is 7W for Typic Torrifluvents. The range site is
Loamy Bottom, 5-9" p.z., for Typic Torrifluvents; and the
wildlife habitat suitability group is 4. Riverwash is not
assigned a range site or a wildlife habitat suitability group.

51—Riverwash-Ustic Torrifluvents complex,
0 to 5 percent slopes

This map unit is in drainageways. Elevation is 5,500 to
6,500 feet. The mean annual precipitation is 10 to 14
inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 50 percent Riverwash and 35 percent Ustic
Torrifluvents. 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 sand dunes such
as Torripsamments, deep organic deposits such as Torric
Medisaprists, and wetlands. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.
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Riverwash is deep or very deep and somewhat poorly
drained. It formed in mixed alluvium derived dominantly
from sandstone, mudstone, limestone, and basalt.
Riverwash is unstabilized highly stratified, gravelly to
cobbly, sandy, silty, and clayey sediment that has been
flooded, washed, and reworked by the Little Colorado
River and its tributaries so frequently that it supports little
or no vegetation.

Ustic Torrifluvents are deep or very deep and poorly
drained to well drained. They formed in mixed alluvium
derived dominantly from sandstone, mudstone, limestone,
and basalt. A typical pedon has a surface layer of brown
gravelly sandy loam that is 10 inches thick. The substratum
to a depth of 60 inches or more is brown gravelly sandy
loam stratified with strata of fine gravel and silty clay loam.
Ustic Torrifluvents are highly stratified clay, silt, and sand
with varying amounts of coarse fragments. Depth to
bedrock ranges from 40 to more than 60 inches. Ustic
Torrifluvents commonly are saline. They support stands of
saltcedar and cottonwood trees. They are subject to
frequent, brief periods of flooding from March to
September.

Permeability is generally moderate in the Ustic
Torrifluvents, but it ranges from slow to rapid depending on
the nature and number of the thin strata and the depth to
the strata. Available water capacity is low.

This unit is used for recreation and livestock grazing.
The potential plant community is mainly cottonwood,
saltcedar, and willow trees with an understory of western
wheatgrass, Indian ricegrass, bottlebrush squirreltail, and
sand dropseed. The diversity of vegetation, which includes
an abundance of streamside plants, and the availability of
water encourage a constant grazing pressure. If the range

is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing more woody shrubs
than were present in the potential plant community.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants such as cottonwood, willow, ash, and
walnut grow near water courses where soil moisture is
adequate. These types of vegetation provide habitat for a
large number of wildlife species.

Riparian vegetation should be replanted in
drainageways where the soil is moist. Protection from
grazing is essential. Competition between livestock and
wildlife is high throughout the year.

This unit provides habitat for an abundance of wildlife in
areas near a permanent water supply. The cliffs of the
Little Colorado River, Silver Creek, Clear Creek, and
Chevelon Canyon are used as nesting places for the rare
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and endangered Golden Eagle and Peregrine Falcon.
The capability class is 8 for Riverwash. The capability
subclass is 7W for Ustic Torrifluvents. The range site is
Loamy Bottom, 9-13" p.z., for Ustic Torrifluvents; and the
wildlife habitat suitability group is 4. Riverwash is not
assigned a range site or a wildlife habitat suitability group.

52—Rock outcrop-Arches complex, 2 to 30
percent slopes

This map unit is on plateaus and along narrow canyons
formed by Silver, Chevelon, and Clear Creeks and their
tributaries. Elevation is 5,500 to 6,500 feet. The mean
annual precipitation is 10 to 14 inches, the mean annual
air temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

This unit is 45 percent Rock outcrop and 35 percent
Arches loamy fine sand. 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 are
similar to the Arches soil but are loamy coarse sand and
loamy very fine sand, moderately deep limy soils that may
be classified as Torrifluvents, moderately deep coppice
dunes that may be classified as Torripsamments, and
shallow loamy soils over bedrock that may be classified as
Lithic Torriorthents. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

Rock outcrop consists of exposed areas of sandstone
between the coppice dunes and of vertical canyon walls.

The Arches soil is shallow and excessively drained. It
formed in eolian deposits derived dominantly from
sandstone. Typically, the Arches soil is yellowish red loamy
fine sand 13 inches deep over sandstone. Depth to
bedrock ranges from 10 to 20 inches. Soil textures also
include fine sand.

Permeability is rapid in the Arches soil. Available water
capacity is very low. The effective rooting depth is 10 to 20
inches. Runoff is medium to very rapid, and the hazard of
water erosion is moderate to severe. The hazard of wind
erosion is very high.

This unit is used for recreation and livestock grazing.

The potential plant community on the Arches soil is
mainly galleta, sideoats grama, and black grama with an
overstory of pinyon pine and juniper. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained and soil erosion is kept to a minimum. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities.
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The Arches soil is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Wildlife
use of this site is limited to transients from adjacent sites.

Rock outcrop supports no vegetation but is important
for nest sites, resting cover, hunting perches, escape
routes, and dens.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Arches soil. The range site is
Sandstone Upland, 9-13" p.z., for the Arches soil; and the
wildlife habitat suitability group is 2. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

53—Rock outcrop-Deama complex, 20 to 60
percent slopes

This map unit is in canyons and on buttes and mesas.
Elevation is 6,500 to 7,000 feet. The mean annual
precipitation is 14 to 16 inches, the mean annual air
temperature is 50 to 53 degrees F, and the frost-free
period is 120 to 150 days.

This unit is 55 percent Rock outcrop and 30 percent
Deama very flaggy loam. 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 a moderately
deep to deep loamy soil similar to a moist phase of Nuffel
silty clay loam and a moderately deep loamy soil similar to
the Deama soil. Included areas make up about 15 percent
of the total acreage. The percentage varies from cne area
to another.

Rock outcrop consists of exposed areas of limestone
and sandstone. It forms the vertical and nearly vertical
walls of canyons and limestone sinks and the sides of
buttes. Erosion has exposed large areas of bedrock in the
gently sloping to steep areas of this unit.

The Deama soil is shallow and well drained. It formed in
alluvium derived dominantly from limestone. Typically, the
surface layer is grayish brown very flaggy loam about 3
inches thick. The upper 9 inches of the subsoil is pale
brown very channery loam. The lower 7 inches is very pale
brown extremely channery loam. Limestone is at a depth
of 19 inches. Depth to bedrock ranges from 10 to 20
inches. In some areas the surface layer is flaggy or very
channery loam. This soil is highly calcareous throughout.

Permeability is moderate in the Deama soil. Available
water capacity is very low. The effective rooting depth is 4
to 20 inches. Runoff is very rapid, and the hazard of water
erosion is severe. The hazard of wind erosion is very
slight.

This unit is used for livestock grazing, recreation, and
fuelwood production.

The potential plant community on the Deama soil is
pinyon pine and oneseed juniper with an understory of
sideoats grama, blue grama, black grama,
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needleandthread, and bottlebrush squirreltail. If the range
is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing more woody shrubs
than were present in the potential plant community.

The Deama soil is moderately suited to the production
of herbaceous plants, shrubs, and coniferous trees. The
small amount of vegetation produced is offset by the
variety, which attracts many species. The steep slopes and
broken topography provide habitat for many wildlife
species. Fuelwood gatherers should not disturb nest trees.

Rock outcrop supports no vegetation but is important
for nest sites, resting cover, hunting perches, escape
routes, and dens.

The Deama soil is fairly well suited to fuelwood
production. The Deama soil has an average site index of
43. It can produce 5.5 cords per acre in a stand of trees
that average 5 inches in diameter at a height of 1 foot. In
areas that are used mainly for livestock grazing, the
thinning of dense stands of trees may be desirable. Plant
competition delays natural regeneration but does not
prevent the eventual development of a fully stocked,
normal stand of trees.

If this unit is used for homesite development, the main
limitations are depth to bedrock and slope. The cuts
needed to provide level building sites can expose bedrock.
If this unit is used as a site for septic tank absorption
fields, extreme care should be taken in selecting a site.
The shallow soil can become saturated with effluent and
create a health hazard. Transporting sewage effluent to a
more suitable site is highly recommended. An engineer
should be consulted for design recommendations and the
installation of onsite sewage disposal facilities.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Deama soil. The woodland site is
Shallow Loamy, 13-17" p.z., for the Deama soil; and the
wildlife habitat suitability group is 3. Rock outcrop is not
assigned a woodland site or a wildlife habitat suitability

group.

54—Rock outcrop-Epikom complex, 20 to 60
percent slopes

This map unit is on buttes, mesas, and escarpments.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

This unit is 50 percent Rock outcrop and 30 percent
Epikom channery sandy loam. Rock outcrop is on the
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tops, side slopes, and vertical breaks of escarpments,
buttes, and mesas. Epikom soils are on the tops of buttes
and mesas.

Included in this unit are small areas of moderately deep,
loamy, gypsic soils that are similar to Purgatory gravelly
sandy loam; shallow clayey soils that are similar to
Claysprings clay and Shalet silty clay; and moderately
deep or deep loamy soils similar to Grieta gravelly sandy
loam. Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Rock outcrop consists of exposed areas of sandstone
and mudstone. The mesas, buttes, and escarpments have
sandstone caps. The very steep and vertical side slopes
expose the horizontal interbedding of sandstone and
mudstone. These layers range from 1 to 20 feet in
thickness. In some areas 4- to 14-inch strata of rocklike
gypsum are in the mudstone.

The Epikom soil is shallow and well drained. It formed in
alluvium derived dominantly from sandstone and
mudstone. Typically, the surface layer is reddish brown
channery sandy loam 3 inches thick. The substratum is
reddish brown heavy channery loam 11 inches thick over
sandstone. This soil is moderately alkaline and nonsaline
throughout. Depth to bedrock ranges from 10 to 20 inches.
In some areas the surface layer is very channery, flaggy or
very flaggy loam or sandy loam. The amount of carbonates
increases with increasing depth.

Permeability is moderate in the Epikom soil. Available
water capacity is very low. The effective rooting depthis 10
to 20 inches. Runoff is very rapid, and the hazard of water
erosion is moderate to severe. The hazard of wind erosion
is moderately high.

This unit is used for recreation and livestock grazing.

The potential plant community on the Epikom soil is
mainly blue grama, black grama, and galleta. Bigelow
sagebrush, Mormon tea, fourwing saltbush, and scattered
juniper are in some areas. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Brush
management improves deteriorated areas of range that
are producing more woody shrubs than were presentin
the potential plant community. Slope limits access by
livestock and results in overgrazing of the less sloping
areas. Trails or walkways can be constructed to encourage
livestock to graze in areas where access is limited.
Suitable range management practices are fencing, using
planned grazing systems, and developing livestock
watering facilities.

The Epikom soil is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Wildlife
use of this site is limited to transients from adjacent sites.

The Rock outcrop supports no vegetation but is
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important for nest sites, resting cover, hunting perches,
escape routes, and dens.

Homesite development on this unit is limited to the tops
of buttes and mesas and to foot slopes and toe slopes.
The shrink-swell potential severely limits construction of
buildings in or around the mudstone deposits. When
building on the tops of buttes and mesas, excavation for
foundations, water lines, and waste disposal is limited by
depth to rock. Onsite investigation is needed before
building on this unit.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Epikom soil. The range site is
Sandstone Upland, 5-9" p.z., for the Epikom soil; and the
wildlife habitat suitability group is 2. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

55-—Rock outcrop-Kech complex, 20 to 60
percent slopes

This map unit is on mesas, buttes, and escarpments.
Elevation is 5,500 to 6,000 feet. The mean annual
precipitation is 10 to 14 inches, the mean annual air
temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

This unit is 50 percent Rock outcrop and 30 percent
Kech channery sandy loam. 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 moderately deep,
loamy, gypsic soils that are similar to Arntz fine sandy
loam; shallow loamy soils over bedrock that are similar to
Chedeski sandy loam; and moderately deep loamy soils
that may be classified as Ustollic Haplargids and Ustollic
Camborthids. Included areas make up about 20 percent of
the total acreage. The percentage varies from one area to
another.

Rock outcrop consists of exposed areas of sandstone
and mudstone. The mesas, buttes, and escarpments are
covered by sandstone caps. The very steep to vertical side
slopes expose the horizontal interbedding of sandstone
and mudstone. These layers are 1 foot to 20 feet thick. In
some areas 4- to 14-inch thick strata of rocklike gypsum
are in the mudstone.

The Kech soil is shallow and well drained. It formed in
alluvium derived dominantly from sandstone and
mudstone. Typically, the surface layer is reddish brown
channery sandy loam 2 inches thick. The subsoil is light
reddish brown channery loam 10 inches thick. The
substratum is light reddish brown, calcareous, channery
clay loam 4 inches thick over sandstone. Depth to bedrock
ranges from 10 to 20 inches. In some areas the surface
layer is loam or sandy clay loam that has sandstone
channers covering 10 to 40 percent of the surface.

Permeability is moderate in the Kech soil. Available
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water capacity is very low. The effective rooting depth is 10
to 20 inches. In areas where the bedrock is fractured, roots
can extend to a depth of 30 inches or more. Runoff is very
rapid, and the hazard of water erosion is moderate to
severe. The hazard of wind erosion is moderately high.

Most areas of this unit are used for recreation and
livestock grazing. A few areas are used for homesite
development.

The potential plant community on the Kech soil is
juniper and pinyon pine with an understory of black grama,
alkali sacaton, blue grama, and galleta. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Slope limits access by livestock and results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed to encourage livestock to graze in
areas where access is limited. Proper grazing use, range
seeding, and a planned grazing system are needed to
maintain or improve the production of forage.

The Rock outcrop supports no vegetation but is
important for nest sites, resting cover, hunting perches,
escape routes, and dens.

The Kech soil is poorly suited to the production of
herbaceous plants and shrubs and is moderately suited to
the production of coniferous trees. The wooded areas
provide habitat for many species. Fuelwood gatherers
should not disturb nest trees.

Homesite development is limited in this unit to the tops
of plateaus, mesas, and buttes and to foot slopes and toe
slopes. Development in and around the mudstone deposits
is severely limited. The high shrink-swell potential of the
mudstone and the alluvium derived from the mudstone
causes failure of foundations, crumbling of walls, and
buckling of floors. When building on the tops of plateaus,
mesas, and buttes, depth to rock limits excavation for
foundations, water lines, and waste disposal.

The capability class is 8 for Rock outcrop. The
capability subclass is 7E for the Kech soil. The range site
is Sandstone Upland, 9-13" p.z., for the Kech soil; and
the wildlife habitat suitability group is 3. Rock outcrop is
not assigned a range site or a wildlife habitat suitability

group.

56—Rock outcrop-Leanto complex, 20 to 60
percent slopes

This map unit is on mesas and buttes (fig. 5). Elevation
is 5,500 to 6,000 feet. The mean annual precipitation is 10
to 14 inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

This unit is 40 percent Rock outcrop and 30 percent
Leanto channery sandy loam. The components of this
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Figure 5.—~An area of Rock outcrop-Leanto complex, 20 to 60 percent slopes, in Silver Creek Canyon, south of Woodruff, Arizona.

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 moderately deep,
loamy, gypsic soils that are similar to Arntz fine sandy
loam; moderately deep or deep loamy soils that are similar
to Cerrillos sandy loam; moderately deep to deep, very
gravelly soils that are similar to Sheza gravelly sandy loam;
and shallow to moderately deep clayey soils over
mudstone that are similar to Claysprings clay. Included
areas make up about 30 percent of the total acreage. The
percentage varies from one area to another.

Rock outcrop consists of exposed areas of sandstone
and mudstone. The mesas, buttes, and escarpments are
covered by sandstone caps. The moderately steep to
vertical side slopes of buttes, mesas, and escarpments

expose the horizontal interbedding of sandstone and
mudstone. These layers are 1 to 20 feet thick. In some
areas 4- to 14-inch thick strata of rocklike crystalline
gypsum are interbedded in the mudstone.

The Leanto soil is shallow and well drained. It formed in
local alluvium and eolian sediments derived dominantly
from sandstone and mudstone. Typically, the surface layer
is reddish yellow channery sandy loam 1 inch thick. The
upper 9 inches of the subsoil is reddish brown channery
loam. The lower 4 inches is light reddish brown calcareous
channery loam. Sandstone is at a depth of 14 inches.
Depth to bedrock ranges from 10 to 20 inches. In some
areas the surface layer is channery, very channery, flaggy
and very flaggy loam, sandy loam, and fine sandy loam,
This soil is moderately alkaline throughout. Moderate
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amounts of lime accumulate just above and on the
bedrock.

Permeability is moderate in the Leanto soil. Available
water capacity is very low. The effective rooting depth is 10
to 20 inches. Runoff is very rapid, and the hazard of water
erosion is moderate to severe. The hazard of wind erosion
is moderately high.

Most areas of this unit are used for recreation and
livestock grazing. A few areas are used for homesite
development.

The potential plant community on the Leanto soil is
mainly black grama, blue grama, galleta, and alkali
sacaton. It has a brushy appearance because of fourwing
saltbush, Mormon tea, and scattered juniper. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities. Slope limits access by
livestock and results in overgrazing of the less sloping
areas. Trails or walkways can be constructed to encourage
livestock to graze in areas where access is limited.

The Rock outcrop supports no vegetation but is
important for nest sites, resting cover, hunting perches,
escape routes, and dens.

The Leanto soil is moderately suited to the production
of herbaceous plants, shrubs, and coniferous trees. The
small amount of vegetation produced is offset by the
variety, which attracts many species. The steep slopes and
broken topography provide safety from danger for wildlife.

If this unit is used for homesite development, the main
limitations are depth to rock, slope, and the high shrink-
swell potential of the mudstone. Homesite development is
limited to the tops of mesas, buttes, and escarpments and
to foot slopes and toe slopes. Development in and around
the mudstone deposits is severely limited. The high shrink-
swell potential of the mudstone and the alluvium derived
from the mudstone can cause failure of foundations,
crumbling of walls, and buckling of floors. When building on
the tops of mesas, buttes, and escarpments, depth to
extremely hard sandstone bedrock limits excavation for
foundations, water lines, and waste disposal.

If this unit is used as a site for septic tank absorption
fields, the main limitations are depth to bedrock and slope.
An engineer should be consulted for design
recommendations and the installation of onsite sewage
disposal facilities. Alternatives are to install holding tanks
or transport the waste and effluent by pipeline to a more
suitable site.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Leanto soil. The range site is
Sandstone Upland, 9-13" p.z., for the Leanto soil; and the
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wildlife habitat suitability group is 3. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

57—Rock outcrop-Mellenthin complex, 20 to
60 percent slopes

This map unit is on mesas and buttes. Slopes are 20 to
60 percent with vertical to nearly vertical exposures of
limestone and sandstone. Elevation is 5,000 to 6,000 feet.
The mean annual precipitation is 10 to 14 inches, the
mean annual air temperature is 51 to 54 degrees F, and
the frost-free period is 130 to 160 days.

This unit is about 60 percent Rock outcrop and 25

~ percent Mellenthin very flaggy loam. 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 shallow loamy
soils that are similar to Leanto and Bisoodi channery
sandy loams and loamy soil materials that are 1 to 4
inches thick over bedrock. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Rock outcrop consists of exposed areas of limestone
and, to a limited extent, sandstone and mudstone. The
sandstone and mudstone occur at small pinnacles
throughout some areas and are absent in other areas.
Limestone forms the vertical sides of sinks and canyons
and the steep sloping sides adjacent to vertical exposures.

The Mellenthin soil is very shallow and shallow and well
drained. It formed in alluvium derived dominantly from
limestone with a limited influence from sandstone.
Typically, the surface is covered with 40 to 60 percent
flagstone and channers. The surface layer is light brown
very flaggy loam about 5 inches thick. The upper 6 inches
of the subsoil is pink, calcareous, very flaggy loam. The
lower 3 inches of the subsoil is reddish yellow, calcareous,
extremely flaggy loam over limestone at a depth of 14
inches. Depth to bedrock ranges from 8 to 20 inches.

Permeability is moderate in the Mellenthin soil. Available
water capacity is very low. The effective rooting depth is 8
to 20 inches. Runoff is very rapid, and the hazard of water
erosion is moderate to severe. The hazard of wind erosion
is very slight.

This unit is used for recreation and livestock grazing.
The use of this unit is extremely limited by slope and depth
to rock. This unit has scenic beauty. Its main use is for
water sports, such as fishing and swimming, in areas
where parks have been developed.

In the less sloping areas of this unit, the potential plant
community on the Mellenthin soil is black grama, alkali
sacaton, galleta, and blue grama with a few scattered
shrubs, consisting of fourwing saltbush, Bigelow
sagebrush, and Mormon tea.
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The Rock outcrop supports no vegetation but is
important for nest sites, resting cover, hunting perches,
escape routes, and dens.

The Mellenthin soil is moderately suited to the
production of herbaceous plants, shrubs, and coniferous
trees. The small amount of vegetation produced is offset
by the variety, which attracts many species. The steep
slopes and broken topography provide safety from danger
for wildlife.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Mellenthin soil. The range site is
Shallow Loamy, 9-13" p.z., for the Mellenthin soil; and the
wildlife habitat suitability group is 3. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

58—Rock outcrop-Needle complex, 1 to 10
percent slopes

This map unit is on plateaus. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

This unit is 50 percent Rock outcrop and 35 percent
Needle fine sand. The Needle soil occurs as small coppice
dunes on the rock surface. 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 moderately deep
loamy soils classified as Typic Torrifluvents, moderately
deep sandy soils classified as Typic Torripsamments, and
shallow loamy soils classified as Lithic Torriorthents.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to another.

Rock outcrop consists of exposed areas of sandstone
that forms canyon walls and is in interdune areas.

The Needle soil is very shallow and shallow and is
excessively drained. It formed in eolian material derived
dominantly from sandstone. Typically, the surface layer is
yellowish red fine sand 7 inches thick. The substratum is
red loamy fine sand 2 inches thick over sandstone. Depth
to bedrock ranges from 5 to 20 inches. Profile textures
include loamy very fine sand and fine sand.

Permeability is rapid in the Needle soil. Available water
capacity is very low. The effective rooting depth is 5 to 20
inches. Runoff is medium, and the hazard of water erosion
is slight. The hazard of wind erosion is very high.

This unit is used for recreation and livestock grazing.

The potential plant community on the Needle soil is
mainly black grama, sideoats grama, galleta, blue grama,
and Indian ricegrass. Juniper and fourwing saltbush are
scattered throughout the area. If the range is overgrazed,
the proportion of desirable forage plants decreases and
the proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
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proper balance of desirable species is maintained. Suitable
range management practices are fencing, using planned
grazing systems, and developing livestock watering
facilities.

The Rock outcrop supports no vegetation but is
important for nest sites, resting cover, hunting perches,
escape routes, and dens.

The Needle soil is poorly suited to the production of
herbaceous plants and shrubs for wildlife habitat. Wildlife
use of this site is limited to transients from adjacent sites.

The capability class is 8 for Rock outcrop. The capability
subclass is 7E for the Needle soil. The range site is
Sandstone Upland, 5-9" p.z., for the Needle soil; and the
wildlife habitat suitability group is 2. Rock outcrop is not
assigned a range site or a wildlife habitat suitability group.

59—Shalet silty clay loam, 0 to 3 percent
slopes

This very shallow and shallow, well drained soil is on
plateaus. It formed in alluvium derived dominantly from
mudstone. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is reddish brown silty clay
loam 1 inch thick. The subsurface layer is reddish brown
clay loam 3 inches thick. The upper 3 inches of the
substratum is weathered mudstone. The lower part to a
depth of 60 inches is mudstone interbedded with
sandstone. Depth to mudstone ranges from 4 to 15 inches,
and depth to sandstone ranges from 25 to 45 inches.
Surface textures include clay loam, silty clay, and clay.
Subsurface textures include clay and silty clay.

Included in this unit are small areas of moderately deep,
loamy, gypsic soils that are similar to Purgatory sandy
loam; shallow clayey soils that are similar to Claysprings
clay; shallow loamy soils that are similar to Epikom sandy
loam; moderately deep loamy soils that are similar to Tours
clay loam; and scattered small coppice dunes. Included
areas make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is slow in the Shalet soil. Available water
capacity is very low. The salinity hazard is low to
moderate, and the sodium hazard is slight. The effective
rooting depth is 4 to 15 inches. Runoff is medium, and the
hazard of water erosion is slight. The hazard of wind
erosion is moderate. Water tends to stand on this soil for
days after a rainstorm.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly alkali sacaton,
galleta, mound saltbush, and shadscale. The present
vegetation in most areas is mainly very sparse stands of
alkali sacaton and annual buckwheat. If the range is
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overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil to
produce plants suitable for grazing.

This unit is poorly suited to the production of
herbaceous plants, shrubs, and vines for wildlife habitat.
Any wildlife found in this unit is transient from adjacent
sites.

If this unit is used for homesite development, the main
limitations are the high shrink-swell potential, depth to
rock, sulfate damage to concrete, and very slow
permeability. If buildings are constructed on this unit,
properly designing foundations and footings and diverting
runoff away from buildings help to prevent structural
damage caused by shrinking and swelling. Type 5 cement
is recommended to minimize sulfate damage.

If this soil is used as a site for septic tank absorption
fields, the very slow permeability and the shallow depth to
rock can be partially overcome by increasing the size of
the absorption field and by using fill material over the leach
lines. An engineer should be consulted for design
recommendations. Alternatives are to install holding tanks
or transport the sewage effluent to a more suitable site.

The capability subclass is 7S. The range site is Shale
Upland, 5-9" p.z. The wildlife habitat suitability group is 2.

60—Sheppard-Grieta complex, 1 to 12
percent slopes

This map unit is a dune and interdune complex on fan
terraces. Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

This unit is 45 percent Sheppard loamy sand and 35
percent Grieta sandy loam. The Sheppard soil is on
stabilized, longitudinal dunes, and the Grieta soil is
between the dunes. 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 very deep clayey
soils that are similar to Penzance sandy clay loam, very
deep fine silty soils that are similar to Tours sandy clay
loam, and very deep sandy soils that are similar to Kinan
sandy loam. Included areas make up about 20 percent of
the total acreage. The percentage varies from one area to
another.

The Sheppard soil is very deep and somewhat
excessively drained. It formed in eolian sand overlying
mixed alluvium derived from mixed sources. Typically, the
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soil is reddish brown and yellowish red loamy fine sand to
a depth of 60 inches or more. In some areas soil textures
include loamy sand, sand, and very fine sandy loam.
Some areas may have a buried horizon of sandy loam or
sandy clay loam below a depth of 50 inches. This soil is
moderately alkaline and nonsaline throughout.

Permeability is rapid in the Sheppard soil. Available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight to moderate. The hazard of wind
erosion is high.

The Grieta soil is very deep and well drained. It formed
in mixed alluvium derived dominantly from sandstone,
mudstone, and basic igneous rock. Typically, the surface
layer is reddish brown sandy loam 3 inches thick. The
subsoil is reddish brown sandy clay loam 18 inches thick.
The substratum to a depth of 60 inches or more is light
reddish brown calcareous sandy loam. In some areas the
surface layer is sandy clay loam and the subsoil is clay
loam. Depth to maximum lime accumulation ranges from
20 to 24 inches. This soil is moderately alkaline and
nonsaline throughout.

Permeability is moderate in the Grieta soil. Available
water capacity is moderate or high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is slight. The hazard of wind
erosion is moderately high.

This unit is used for livestock grazing, homesite
development, and recreation.

The potential plant community on the Sheppard soil is
mainly black grama, blue grama, Indian ricegrass,
needleandthread, and dropseeds with scattered fourwing
saltbush, Mormon tea, and sand sagebrush. The potential
plant community on the Grieta soil is mainly Indian
ricegrass, black grama, blue grama, bush muhly, and alkali
sacaton with scattered winterfat, fourwing saltbush, and
Mormon tea. Livestock prefer this unit to most others in the
survey area because of its accessibility and the availability
of water. This results in overgrazing and the subsequent
deterioration of the vegetation. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.

The Sheppard soil is moderately suited to the
production of herbaceous plants and shrubs for wildlife
habitat. Burrowing animals find this site suitable for
digging.

The Grieta soil is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.

If this unit is used for homesite development, the main
limitations are blowing sand on both the Sheppard and
Grieta soils and low soil strength and seepage on the
Sheppard soil. Excavation for roads and buildings
increases the hazard of erosion. Preserving the existing
plant cover during construction helps to control erosion.
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Cutbanks are not stable and are subject to slumping.
Effluent from septic tank absorption fields can surface in
downslope areas and create a health hazard. If the density
of housing is moderate to high, community sewage
systems are needed to prevent a health hazard as a result
of seepage from onsite sewage disposal systems.

The capability subclass is 7E for both soils. The range
site is Sandy Upland, 5-9" p.z., for the Sheppard soil and
Sandy Loam Upland, 5-9" p.z., for the Grieta soil. The
wildlife habitat suitability group is 3 for both soils.

61—Sheppard loamy sand, 1 to 12 percent
slopes

This very deep, somewhat excessively drained soil is on
somewhat stabilized dunes adjacent to intermittent major
drainageways and on stabilized longitudinal dunes on
plateaus. It formed in eolian material derived from mixed
sources. Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the soil is reddish brown and yellowish red
loamy sand to a depth of 60 inches or more. In some
areas textures include loamy fine sand and fine sand. This
soil is moderately alkaline and nonsaline throughout.

Included in this unit are small areas of very deep fine
loamy soils that are similar to Grieta sandy loam; dune
land; very deep fine silty sands that are similar to Tours
sandy loam; very deep, fine loamy, sodic soils that are
similar to Burnswick sandy clay loam; very deep, coarse
loamy, sodic soils that are similar to Marcou loamy sand;
and sandy to loamy soils in drainageways. Included areas
make up about 20 percent of the total acreage. The
percentage varies from one area to another.

Permeability is rapid in the Sheppard soil. Available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is very slow, and the hazard of
water erosion is slight to moderate. The hazard of wind
erosion is high.

This unit is used for recreation and livestock grazing.

The potential plant community is mainly Indian
ricegrass, needleandthread, black grama, galleta, and
sandhill muhly. Fourwing saltbush, winterfat, Mormon tea,
and sand sagebrush are in some areas. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
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Burrowing animals find this site suitable for digging.
The capability subclass is 7E. The range site is Sandy
Upland, 5-9" p.z. The wildlife habitat suitability group is 3.

62—Sheza gravelly sandy loam, 2 to 20
percent slopes

This very deep, well drained soil is on fan terraces. It
formed in mixed alluvium derived dominantly from acid and
basic igneous and sedimentary rocks. Elevation is 5,500 to
6,000 feet. The mean annual precipitation is 10 to 14
inches, the mean annual air temperature is 51 to 54
degrees F, and the frost-free period is 130 to 160 days.

Typically, the surface layer is reddish brown gravelly
sandy loam 4 inches thick. The upper part of the subsoil is
reddish brown gravelly clay loam 11 inches thick. The next
13 inches of the subsoil is pink and pinkish white very
gravelly and extremely gravelly loam, weakly calcium
carbonate cemented. The underlying material to a depth of
60 inches or more is reddish brown extremely gravelly
loamy coarse sand that is stratified sand and gravel. Areas
on shoulder slopes and back slopes may be slightly
coarser textured on the surface and contain more coarse
fragments,

Included in this unit are small areas of very deep loamy
soils that are similar to Cerrillos gravelly sandy loam,
shallow loamy soils over sandstone that are similar to
Leanto sandy loam, and mudstone and sandstone
outcrops. Included areas make up about 20 percent of the
total acreage. The percentage varies from one area to
another.

Permeability is moderately slow in the upper part of the
Sheza soil and moderately rapid in the lower part.
Available water capacity is very low or low. The effective
rooting depth is 60 inches or more. Runoff is slow to
medium, and the hazard of water erosion is slight to
moderate. The hazard of wind erosion is moderate.

This unit is used for livestock grazing, recreation, and
wildlife habitat. It is also a good source of sand and gravel.
The potential plant community is mainly blue grama,

black grama, galleta, and Indian ricegrass. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing more woody shrubs
than were present in the potential plant community.
Suitable range management practices are fencing, using
planned grazing systems, and developing livestock
watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs. Open rangeland wildlife
frequent this site.
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If this unit is used for homesite development, the main
limitation is slope. Slope is a concern in installing septic
tank absorption fields. Absorption lines should be installed
on the contour. Removal of gravel and cobbles in disturbed
areas is needed for best results when landscaping,
particularly in areas used for lawns.

The capability subclass is 6S. The range site is Loamy
Upland, 9-13" p.z. The wildlife habitat suitability group is 3.

63—Springerville clay, 0 to 3 percent slopes

This very deep, well drained soil is on fan terraces. It
formed in mixed alluvium derived dominantly from clayey
mudstone. Elevation is 5,500 to 6,000 feet. The mean
annual precipitation is 10 to 14 inches, the mean annual
air temperature is 51 to 54 degrees F, and the frost-free
period is 130 to 160 days.

Typically, the surface layer is brown clay 5 inches thick.
The subsoil to a depth of 60 inches or more is brown and
grayish brown clay. This soil cracks widely and deeply as it
dries. It is slightly alkaline or moderately alkaline
throughout.

Included in this unit are small areas of very deep loamy
soils that are similar to Lynx and Bagley clay loams and
very deep clayey soils that are similar to Poley and Padilla
clay loams. Included areas make up about 20 percent of
the total acreage. The percentage varies from one area to
another.

Permeability is very slow in the Springerville soil.
Available water capacity is high, The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is slight. The hazard of wind erosion is slight.
The shrink-swell potential is high.

This unit is used for cropland, livestock grazing, and
recreation.

If this unit is used for hay and pasture, the main
limitations are the very slow permeability and susceptibility
of the soil to compaction. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
excessive runoff. Irrigation water can be applied by the
sprinkler, corrugation, and border methods. Leveling helps
to ensure the uniform application of water. Fertilizer is
needed to ensure optimum growth of grasses and
legumes. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion.

If this unit is used for irrigated crops, the main
limitations are the very slow permeability and susceptibility
of the soil to compaction. In summer, irrigation is needed
for the maximum production of most crops. Furrow, border,
corrugation, and sprinkler irrigation systems are suited to
this soil. The method used generally is governed by the
crop. For the efficient application and removal of irrigation
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water, leveling is needed in sloping areas. Use of pipe,
ditch lining, or drop structures in irrigation ditches
facilitates irrigation and reduces ditch erosion. Tillage
should be kept to a minimum. Tilth and fertility can be
improved by returning crop residue to the soil.

Under good management, this unit is capable of
annually producing about 60 to 85 bushels of barley, 45 to
50 bushels of wheat, 5 to 6 tons of alfalfa hay, or about 16
to 20 AUM'’s (animal unit months) per acre for irrigated
crops and pasture.

The potential plant community is mainly sideoats
grama, blue grama, galleta, and western wheatgrass. If the
range is overgrazed, the proportion of desirable forage
plants decreases and the proportion of undesirable forage
plants increases. Therefore, livestock grazing should be
managed so that a proper balance of desirable species is
maintained. Livestock prefer this soil to most others in the
survey area because of its accessibility and the availability
of water. This results in overgrazing and the subsequent
deterioration of the vegetation. Suitable range
management practices are fencing, using planned grazing
systems, and developing livestock watering facilities.
Fencing and deferred grazing are important in planned
grazing systems.

This unit is moderately suited to the production of
herbaceous plants and shrubs for wildlife habitat.
Competition between wildlife and livestock can be severe
during all seasons.

If this unit is used for homesite development, the main
limitations are the high shrink-swell potential and the very
slow permeability. If buildings are constructed on this soil,
properly designing foundations and footings and diverting
runoff away from buildings help to prevent structural
damage caused by shrinking and swelling. An engineer
should be consulted for proper design, instaliation, and
maintenance of foundations for buildings.

If this soil is used as a site for septic tank absorption
fields, an engineer should be consulted for design
recommendations and the installation of onsite sewage
treatment facilities.

The capability subclass is 6S. The range site is Clayey
Upland, 9-13" p.z. The wildlife habitat suitability group is 3.

64—Springerville family silty clay, 1 to 8
percent slopes

This very deep, well drained soil is on mesas and
plateaus. It formed in alluvium and colluvium derived
dominantly from basalt and pyroclastics. Elevation is 6,000
to 7,000 feet. The mean annual precipitation is 14 to 16
inches, the mean annual air temperature is 50 to 53
degrees F, and the frost-free period is 120 to 150 days.

Typically, the surface layer and upper subsoil are
reddish brown silty clay 9 inches thick. The lower subsoil is
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reddish brown clay to a depth of 60 inches or more. This
soil cracks widely and deeply as it dries.

Included in this unit are small areas of moderately deep
clayey soils that are similar to Thunderbird cobbly clay
loam, shallow loamy soils over bedrock that are similar to
Deama family very gravelly loam, and deep to very deep
loamy soils that are similar to Bagley clay loam. Included
areas make up about 20 percent of the total acreage. The
percentage varies from one area to another.

Permeability is very slow in the Springerville family soil.
Available water capacity is high or very high. The effective
rooting depth is 40 to 70 inches. Runoff is medium, and the
hazard of water erosion is slight to moderate. The hazard
of wind erosion is slight.

This unit is used for livestock grazing, recreation, and
homesite development.

The potential plant community is mainly blue grama,
western wheatgrass, bottlebrush squirreltail, and sideoats
grama with an overstory of juniper. If the range is
overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
s0 that a proper balance of desirable species is
maintained. Brush management improves deteriorated
areas of range that are producing more woody shrubs
than were present in the potential plant community.
Suitable range management practices are fencing, using
planned grazing systems, and developing livestock
watering facilities.

This unit is well suited to the production of herbaceous
plants and shrubs. It is moderately suited to the production
of coniferous trees for wildlife habitat. The plant diversity
attracts many wildlife species.

If this unit is used for homesite development, the main
limitation is the shrink-swell potential. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings help
to prevent structural damage caused by shrinking and
swelling.

If this unit is used as a site for septic tank absorption
fields, the main limitation is the very slow permeability. An
engineer should be consulted for design recommendations
and the installation of onsite sewage disposal facilities.

The capability subclass is 6S. The range site is Clayey
Upland, 13-17" p.z. The wildlife habitat suitability group
is 4.

65—Thunderbird cobbly silty clay loam, 1 to
12 percent slopes

This moderately deep, well drained soil is on hills and
mesas. It formed in alluvium derived dominantly from
basalt and pyroclastics. Elevation is 6,000 to 7,000 feet.

Soil Survey

The mean annual precipitation is 14 to 16 inches, the
mean annual air temperature is 50 to 53 degrees F, and
the frost-free period is 120 to 150 days.

Typically, the surface layer is brown cobbly silty clay
loam 2 inches thick. The upper 16 inches of the subsoil is
dark brown clay. The next 9 inches is reddish brown cobbly
clay. The lower subsoil is pink calcareous very cobbly clay
loam 4 inches thick over basalt that is coated with calcium
carbonate. Depth to bedrock ranges from 20 to 40 inches.
In some areas the surface layer is very cobbly silty clay.
This soil is slightly alkaline to moderately alkaline
throughout.

Included in this unit are small areas of shallow loamy
soils over basalt that are similar to Deama family gravelly
loam, deep clayey soils that are similar to Springerville
cobbly silty clay, and shallow clayey soils over basalt.
Included areas make up about 20 percent of the total
acreage. The percentage varies from one area to another.

Permeability is very slow in the Thunderbird soil.
Available water capacity is low. The effective rooting depth
is 20 to 40 inches. Runoff is medium, and the hazard of
water erosion is slight to moderate. The hazard of wind
erosion is moderate. The shrink-swell potential is high.

This unit is used for livestock grazing, recreation, and
fuelwood production.

The potential plant community is mainly western
wheatgrass, blue grama, and galleta with an overstory of
juniper and pinyon. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Proper
grazing use, range seeding, and a planned grazing system
are needed to maintain or improve the production of
forage.

This unit is moderately suited to the production of
herbaceous plants, shrubs, and coniferous trees for wildlife
habitat. The wide variety of vegetation provides habitat for
many species. Competition between wildlife and livestock
can be severe during all seasons. Fuelwood gatherers
should not disturb nest trees.

If this unit is used for fuelwood production, the main
limitations are limited access caused by large rock
fragments on the surface and clayey surface textures. This
unit can produce 4 to 6 cords per acre in a stand of trees
that average 5 inches in diameter at a height of 1 foot.
Minimizing the risk of erosion is essential in harvesting.

If this unit is used for homesite development, the main
limitations are the shrink-swell potential and depth to rock.
If buildings are constructed on this unit, properly designing
foundations and footings and diverting runoff away from
buildings help to prevent structural damage caused by
shrinking and swelling. The cuts needed to provide level
building sites can expose bedrock.
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If this unit is used as a site for septic tank absorption
fields, the main limitations are the slow permeability and
depth to rock. Use of sandy backfill for the trench and long
absorption lines helps to compensate for the slow
permeability.

The capability subclass is 6S. The woodland site is
Basalt Slopes Upland (P.J.}, 13-17" p.z. The wildlife habitat
suitability group is 3.

66—Torriorthents-Typic Calciorthids
association, 20 to 60 percent slopes

This map unit is on mesa escarpments. Slopes are 20
to 60 percent with some vertical and nearly vertical
exposures of weakly to strongly calcium carbonate
cemented gravelly soil material. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

This unit is about 40 percent Torriorthents and 35
percent Typic Calciorthids. Torriorthents tend to occur on
the foot slopes and back slopes, and Calciorthids tend to
occur on the summits and shoulders; however, either
component can occur anywhere in the unit.

Included in this unit are small areas of moderately deep
to very deep loamy soils that may be classified as either
Haplargids, Camborthids, or both, and moderately deep to
very deep sandy soils that may be classified as
Torripsamments. Included areas make up about 25
percent of the total acreage. The percentage varies from
one area to another.

Torriorthents are very deep and well drained. They
formed in alluvium derived from mixed sources. Slope
ranges from 20 to 60 percent. The texture, color, and
thickness of the layers of Torriorthents vary from one area
to another. A typical area has a surface layer of light
reddish brown sandy loam about 2 inches thick. The
subsurface layer is reddish brown and light reddish brown
sandy clay loam about 10 inches thick. The substratum to
a depth of 60 inches or more is reddish yellow and pink
stratified gravelly sandy loam and sandy clay loam. In
areas the surface layer is gravelly sandy loam, sandy clay
loam, or gravelly sandy clay loam.

Permeability is moderately slow or moderate in the
Torriorthents. Available water capacity is low or moderate.
The effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is moderate to
severe. The hazard of wind erosion is moderately high.

Calciorthids are very deep and well drained. They
formed in alluvium derived dominantly from mixed sources.
Slopes range from 20 to 60 percent. The texture, color, and
thickness of the layers of Calciorthids vary from one area
to another. A typical area has about 30 percent of the
surface covered with gravel. The surface layer is reddish
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brown gravelly sandy loam about 3 inches thick. The upper
part of the subsoil is reddish brown coarse sandy loam
about 10 inches thick. The lower part of the subsoil to a
depth of 60 inches or more is yellowish red, weakly lime
cemented, stratified gravelly sandy loam and gravelly
sandy clay loam. In areas mudstone or slightly weathered
sandstone occurs at depths ranging from 30 to 50 inches.

Permeability is moderate or moderately rapid in the
Calciorthids. Available water capacity is low or moderate.
The effective rooting depth is more than 60 inches. Runoff
is rapid, and the hazard of water erosion is severe. The
hazard of wind erosion is moderate.

This unit is used for rangeland and recreation.

The potential plant community is mainly alkali sacaton,
galleta, black grama, blue grama, Indian ricegrass, and
annuals. It has a few scattered shrubs, consisting of
fourwing saltbush, Mormon tea, and Bigelow sagebrush.
The production of vegetation suitable for livestock grazing
is limited by slope and active geclogic erosion. In areas
slope limits access by livestock and resuits in overgrazing
of the less sloping areas. Trails or walkways can be
constructed to encourage livestock to graze in areas
where access is limited. Suitable range management
practices are fencing, using planned grazing systems, and
developing livestock watering facilities.

This unit is moderately suited to the production of
herbaceous plants and shrubs. The small amount of
vegetation produced is offset by the variety, which attracts
many species. The steep slopes and broken topography
provide safety from danger for wildlife.

The capability subclass is 7E. The range site is Breaks,
5-9" p.z. The wildlife habitat suitability group is 3.

67—Tours clay loam, 1 to 3 percent slopes

This very deep, well drained soil is on alluvial fans. It
formed in mixed alluvium derived dominantly from
sandstone, limestone, mudstone, and basalt. Elevation is
4,800 to 5,500 feet. The mean annual precipitation is 8 to
10 inches, the mean annual air temperature is 53 to 56
degrees F, and the frost-free period is 150 to 180 days.

Typically, the surface layer is light reddish brown clay
loam 6 inches thick. The upper 30 inches of the
substratum is reddish brown and light reddish brown silty
clay loam stratified with silt loam. The lower substratum to
a depth of 60 inches or more is light reddish brown, pink,
and pinkish gray stratified silt loam, loamy fine sand, and
very fine sandy loam. This soil is moderately alkaline and
nonsaline throughout.

Included in this unit are small areas of very deep fine
loamy soils that are similar to Jocity sandy clay loam, very
deep clayey soils that are similar to Navajo silty clay,
shallow clayey soils that are similar to Claysprings clay,
very deep coarse loamy soils that are similar to lves sandy
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loam, very deep sandy soils that are similar to Trail fine
sandy loam, very deep loamy sands that are similar to
Grieta sandy loam, and moderately deep soils that are
similar to this Tours soil. Included areas make up about 20
percent of the total acreage. The percentage varies from
one area to another.

Permeability is moderately slow in this Tours soil.
Available water capacity is high or very high. Saline and
sodium hazards are slight or none. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. This soil is subject to occasional, very brief
periods of flooding from July to September.

This unit is used for recreation and livestock grazing. It
can be used for irrigated crops if good quality water is
available,

The potential plant community is mainly alkali sacaton,
blue grama, western wheatgrass, vine mesquite, and
fourwing saltbush. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. If the
plant cover is disturbed, protection from flooding is needed
to control gullying, streambank cutting, and sheet erosion.
Good accessibility, a large variety of palatable plants, and
the availability of water encourage a constant grazing
pressure. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

This unit is well suited to hay and pasture. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion. Grasses and
legumes grow well if adequate water and fertilizer are
used. Leveling helps to ensure the uniform application of
water. Annual applications of nitrogen and phosphorous
fertilizer are needed to maintain production of high
quality irrigated pasture. Under good management this
unit is capable of annually producing about 16 to 20
AUM’s (animal unit months) or 5 to 6 tons of alfalfa hay
per acre.

This unit is well suited to irrigated crops. For the efficient
application and removal of irrigation water, leveling is
helpful in sloping areas. Subsoiling improves water
infiltration and allows salts to be leached downward.
Crusting of the surface and compaction can be reduced by
returning crop residue to the soil. Levees, dikes, and
channels can help limit damage from flooding. Under good
management this unit is capable of annually producing
about 60 to 65 bushels of barley, 45 to 50 bushels of
wheat, or 20 to 25 tons of corn silage per acre.

This unit is well suited to the production of herbaceous
plants and shrubs for wildlife habitat. The high levels of
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production make this unit attractive to many species of
wildlife.

If this unit is used for homesite development, the main
limitations are flooding and the shrink-swell potential.
Dikes and channels that have outlets for floodwater can be
used to protect buildings and onsite sewage disposal
systems from flooding. Roads and streets should be
located above the expected flood level. Buildings and
roads should be designed to offset the effects of shrinking
and swelling. If buildings are constructed on this unit,
properly designing foundations and footings and diverting
runoff away from buildings help to prevent structural
damage caused by shrinking and swelling. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling with material that
has low shrink-swell potential.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the moderately
slow permeability. The permeability limitation can be
partially overcome by increasing the size of the absorption
field.

The capability subclass is 3W, irrigated, and 7W,
nonirrigated. The range site is Clayey Bottom, 5-9" p.z. The
wildlife habitat suitability group is 4.

68—Tours silty clay loam, saline-sodic, 0 to 1
percent slopes

This very deep, well drained, saline-sodic soil is on
flood plains. It formed in mixed alluvium derived dominantly
from sandstone, limestone, mudstone, and basalt.
Elevation is 4,800 to 5,500 feet. The mean annual
precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is light reddish brown silty
clay loam 6 inches thick. The upper 41 inches of the
substratum is reddish brown and light reddish brown silty
clay loam stratified with silt loam. The lower substratum to
a depth of 60 inches or more is pink and pinkish gray
stratified silt loam and very fine sandy loam. This soil is
moderately alkaline and strongly saline throughout. In
some places, a thin crust of salt is on the surface and the
surface layer is clay loam or sandy loam,

Included in this unit are small areas of very deep, fine
loamy, sodic soils that are similar to Burnswick sandy clay
loam; very deep coarse loamy soils that are similar to Ives
sandy loam; very deep fine loamy soils that are similar to
Jocity sandy clay loam; very deep clayey soils that are
similar to Navajo silty clay; and very deep sandy soils that
are similar to Trail fine sandy loam. Included areas make
up about 20 percent of the total acreage. The percentage
varies from one area to another.
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Permeability is moderately slow in this Tours soil.
Available water capacity is very low or low. Salinity is
strong, and the sodium hazard is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is moderate. The hazard of wind
erosion also is moderate. This soil is subject to occasional,
very brief periods of flooding from July to September. The
shrink-swell potential is moderate.

This unit is used for irrigated pasture and crops,
livestock grazing, and recreation.

If this unit is used for hay and pasture, the main
limitation is the content of toxic salts. The salts can be
partially leached from the root zone with good quality
water. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. Leveling helps to ensure the uniform application of
water. Annual applications of nitrogen and phosphorous
fertilizer are needed to maintain production of high quality
irrigated pasture. Under intensive management about 12 to
15 AUM's (animal unit months) or 3 to 4 tons of alfalfa hay
per acre can be produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts, flooding, and the
moderately slow permeability. The content of toxic salts
can be reduced by leaching, applying proper amounts of
soil amendments, and returning crop residue to the soil.
The hazard of flooding can be reduced by the use of dikes,
channels, and levees. For the efficient application and
removal of irrigation water, leveling is needed in sloping
areas. Subsoiling when the soil is dry helps to improve
water infiltration, thus allowing salts to be leached
downward. Crusting of the surface and compaction can be
reduced by returning crop residue to the soil. Under
intensive management about 40 to 50 bushels of barley,
30 to 40 bushels of wheat, or 15 to 20 tons of corn silage
per acre can be produced annually on this soil.

The potential plant community is mainly alkali sacaton,
galleta, blue grama, and vine mesquite. Fourwing saltbush,
black greasewood, shadscale, and seepweed are in some
areas. The production of vegetation suitable for livestock
grazing is limited by the content of toxic salts. If the range
is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained. If the plant cover is disturbed, protection from
flooding is needed to control gullying, streambank cutting,
and sheet erosion. Suitable range management practices
are fencing, using planned grazing systems, and
developing livestock watering facilities.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
may stand in the flat areas after rain storms. Competition
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with livestock can be high during the growing season.

If this unit is used for homesite development, the main
limitations are flooding, sulfate damage to concrete, and
the shrink-swell potential. Dikes and channels that have
outlets for floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding. Roads and
streets should be located above the expected flood level.
Type 5 cement is recommended to minimize sulfate
damage. Buildings and roads should be designed to offset
the effects of shrinking and swelling. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings help
to prevent structural damage caused by shrinking and
swelling.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the moderately
slow permeability. The permeability limitation can be
partially overcome by increasing the size of the absorption
field.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife habitat suitability group is 3.

69—Tours silty clay loam, saline-sodic, 1 to 3
percent slopes

This very deep, well drained, saline-sodic soil is on
flood plains and alluvial fans. It formed in mixed alluvium
derived dominantly from sandstone, limestone, mudstone,
and basalt. Elevation is 4,800 to 5,500 feet. The mean
annual precipitation is 8 to 10 inches, the mean annual air
temperature is 53 to 56 degrees F, and the frost-free
period is 150 to 180 days.

Typically, the surface layer is light reddish brown silty
clay loam 6 inches thick. The upper 41 inches of the
substratum is reddish brown and light reddish brown silty
clay loam stratified with silt loam. The lower substratum to
a depth of 60 inches or more is light reddish brown, pink,
and pinkish gray stratified silt loam, loamy fine sand, and
very fine sandy loam. This soil is moderately alkaline and
strongly saline. In some areas, a thin crust of salt is on the
surface and the surface layer textures include sandy clay
loam, sandy loam, and silty clay loam.

Included in this unit are small areas of very deep fine
loamy soils that are similar to Jocity sandy clay loam; very
deep clayey soils that are similar to Navajo silty clay; very
deep sandy soils that are similar to Trail loamy sand; very
deep coarse loamy soils that are similar to Ives sandy
loam; very deep, loamy, sodic soils that are similar to
Brunswick sandy clay loam; very deep sandy soils that are
similar to Sheppard loamy sand; and moderately deep
soils that are similar to this Tours soil. Included areas make
up about 25 percent of the total acreage. The percentage
varies from one area to another.
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Permeability is moderately slow in this Tours soil.
Available water capacity is very low or low. Salinity is
strong, and the sodium hazard is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is moderate. The hazard of wind
erosion also is moderate. This soil is subject to occasional,
very brief periods of flooding from July to September.

This unit is used for recreation and livestock grazing. It
can be used for irrigated crops and pasture if good quality
water is made available.

The potential plant community is mainly alkali sacaton,
galleta, blue grama, and vine mesquite. Fourwing saltbush,
black greasewood, shadscale, and seepweed are in some
areas. The production of vegetation suitable for livestock
grazing is limited by the content of toxic salts. If the range
is overgrazed, the proportion of desirable forage plants
decreases and the proportion of undesirable forage plants
increases. Therefore, livestock grazing should be managed
so that a proper balance of desirable species is
maintained, If the plant cover is disturbed, protection from
flooding is needed to control gullying, streambank cutting,
and sheet erosion. Suitable range management practices
are fencing, using planned grazing systems, and
developing livestock watering facilities.

If this unit is used for hay and pasture, the main
limitations are the content of toxic salts and flooding. The
salts can be partially leached from the root zone with good
quality water. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. Leveling helps to ensure the uniform application of
water. Levees, dikes, and channels can help limit damage
from flooding. Annual applications of nitrogen fertilizer are
needed to maintain production of high quality irrigated
pasture. Under intensive management about 12to 15
AUM's (animal unit months) or 4 to 5 tons of alfalfa hay per
acre can be produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the content of toxic salts and flooding. The
content of toxic salts can be reduced by leaching, applying
proper amounts of soil amendments, and returning crop
residue to the soil. For the efficient application and removal
of irrigation water, leveling is helpful in sloping areas.
Subsoiling improves water infiltration and allows salts to be
leached downward. Crusting of the surface and
compaction can be reduced by returning crop residue to
the soil. Levees, dikes, and channels can help limit
damage from flooding. Under intensive management about
40 to 50 bushels of barley, 30 to 40 bushels of wheat, or
15 to 20 tons of corn silage per acre can be produced
annually on this soil.

This unit is moderately suited to the production of wild
herbaceous plants and shrubs for wildlife habitat. Water
may stand in the flat areas after rain storms. Competition
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with livestock can be high during the growing season.

If this unit is used for homesite development, the main
limitations are flooding, sulfate damage to concrete, and
the shrink-swell potential. Dikes and channels that have
outlets for floodwater can be used to protect buildings and
onsite sewage disposal systems from flooding. Roads and
streets should be located above the expected flood level.
Type 5 cement is recommended to minimize sulfate
damage. Buildings and roads should be designed to offset
the effects of shrinking and swelling. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings help
to prevent structural damage caused by shrinking and
swelling.

If this unit is used as a site for septic tank absorption
fields, the main limitations are flooding and the moderately
slow permeability. The permeability limitation can be
partiaily overcome by increasing the size of the absorption
field.

The capability subclass is 4W, irrigated, and 7W,
nonirrigated. The range site is Saline Bottom, 5-9" p.z. The
wildlife habitat suitability group is 3.

70—Trail loamy sand, 0 to 3 percent slopes

This very deep, somewhat excessively drained soil is on
flood plains. It formed in mixed alluvium derived dominantly
from sandstone and mudstone. Elevation is 4,800 to 5,500
feet. The mean annual precipitation is 8 to 10 inches, the
mean annual air temperature is 53 to 56 degrees F, and
the frost-free period is 150 to 180 days.

Typically, the surface layer is light brown loamy sand 3
inches thick. The substratum to a depth of 60 inches or
more is light brown and light reddish brown stratified fine
sandy loam to loamy sand. It also includes thin strata of silt
loam and clay loam. The substratum is loamy sand when
mixed. In areas the surface layer is loamy fine sand or
sandy loam. This soil is moderately alkaline and slightly
saline to nonsaline throughout.

Included in this unit are small areas of very deep coarse
loamy soils that are similar to lves sandy loam, very deep
fine loamy soils that are similar to Jocity sandy loam, and
very deep fine silty soils that are similar to Tours sandy
loam. In areas a seasonal high water table is present,
depending on the flow and proximity of the present river
channel. Included areas make up about 15 percent of the
total acreage. The percentage varies from one area to
another.

Permeability is moderately rapid in the Trail soil, but it
ranges from moderately slow to rapid depending on the
nature, number, and thickness of the thin, fine-textured
strata. Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
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of water erosion is slight. The hazard of wind erosion is
high. This soil is subject to occasional, very brief periods of
flooding from July to September.

This unit is used for irrigated cropland, livestock
grazing, and recreation.

If this unit is used for hay and pasture, the main
limitations are the low available water capacity and
flooding. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. Levees, dikes, and channels can help limit
damage by flooding. Leveling helps to ensure the uniform
application of water. Annual applications of nitrogen,
phosphorous, and potassium fertilizer are needed to
maintain production of high quality irrigated pasture. Under
intensive management about 12 to 15 AUM's (animal unit
months) or 3 to 4 tons of alfalfa hay per acre can be
produced annually on this soil.

If this unit is used for irrigated crops, the main
limitations are the low available water capacity, flooding,
and wind erosion. Because the soil in this unit is droughty,
applications of irrigation water should be light and frequent.
Water should be applied in amounts that are sufficient to
wet the root zone but small enough to minimize the
leaching of plant nutrients. For the efficient application and
removal of irrigation water, leveling is helpful in sloping
areas. The use of dikes, channels, and levees can reduce
the hazard of flooding. The hazard of wind erosion can be
reduced by returning crop residue to the soil and
minimizing tillage. Under intensive management about 40
to 50 bushels of barley, 30 to 40 bushels of wheat, or 15 to
20 tons of corn silage per acre can be produced annually
on this sail.

The potential plant community is mainly western
wheatgrass, Indian ricegrass, bottlebrush squirreltail, and
alkali sacaton. It has scattered fourwing saltbush and
cottonwood trees. If the range is overgrazed, the
proportion of desirable forage plants decreases and the
proportion of undesirable forage plants increases.
Therefore, livestock grazing should be managed so that a
proper balance of desirable species is maintained. Good
accessibility, a large variety of palatable plants, and the
availability of water encourage a constant grazing
pressure. Suitable range management practices are
fencing, using planned grazing systems, and developing
livestock watering facilities.

This unit is well suited to the production of herbaceous
plants, shrubs, and riparian plants for wildlife habitat.
Riparian plants, such as cottonwood, willow, ash, and
walnut, will grow near water courses where soil moisture is
adequate. These types of vegetation provide habitat for a
large number of wildlife species.

Riparian vegetation should be replanted in
drainageways where the soil is moist. Protection from
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grazing is essential. Competition between livestock and
wildlife is high throughout the year.

If this unit is used for homesite development, the main
limitations are flooding and seepage. Dikes and channels
that have outlets for floodwater can be used to protect
buildings and onsite sewage disposal systems from
flooding. Seepage from sewage 