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

Maijor fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1992. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1982. This survey was made
cooperatively by the Natural Resources Conservation Service and the Arizona
Agricultural Experiment Station. The survey is part of the technical assistance furnished
to the Fredonia 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 all of
its programs on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases
apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact the USDA’s TARGET Center at 202-720-2600 (voice or TDD).

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

Cover: Water catchments and deep wells furnish water for livestock.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service homepage on the World Wide Web. The
address is http.//www.nrcs.usda.gov.
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Foreword

—

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 poliution 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 on various land uses. The landowner or
user is responsible for identifying and complying with existing laws and regulations.

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

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

Michael Somerville
State Conservationist
Natural Resources Conservation Service
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Introduction

The soil survey area consists of the northern part of
Mohave County east of the Hurricane Cliffs (fig. 1). It
does not include that portion of Grand Canyon National
Park that lies within Mohave County north of the
Colorado River. The survey area has a land area of
1,038,145 acres.

The soil survey area is complex, both in the variety
of the terrain and the soils. Deep alluvial soils
characterize the Antelope Valley. Headward erosion of
intermittent streams has resulted in deep incisions that
are common in the area. The plateau region of the
Vermillion Cliffs area display sandy eolian and alluvial
sediments. The Grand Canyon National Park boundary
region is composed of shallow alluvial deposits
associated with limestone outcrops. The Uinkaret
Mountains on the southwest edge of the survey area
consist of alluvium from volcanic parent materials.

Cattie ranching and uranium mining are the most
important industries. Irrigation farming is practiced in
the Colorado City area.

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

The Colorado City area is mapped in slightly greater
detail because of its present and potential agricultural
significance.

Figure 1.—Location of Mohave County Area, Arizona,
Northeastern Part, and Part of Coconino County

General Nature of the Survey Area

This section briefly discusses the settlement and
development, transportation, and climate of the survey
area.
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Settlement and Development

The earliest inhabitants of the Arizona Strip were the
Virgin Branch of the Anasazi Culture. These natives
were farmers that settled on the rims and tributary
canyons along the Grand Canyon. The Anasazi
incursion from the east continued to be sporadic from
700 A.D.to 1100 A.D. About 1150 A.D., Numic-
speaking people spread south and east along the
southern part of the Colorado Plateau and formed the
two major tribunes of Southern Paiutes in the area. The
first Kaibab Paiutes spread out along the northern
border of the survey area along the Vermillion Cliffs.
The other tribe, the Uinkaret Paiutes, settled along the
Uinkaret Mountains in the vicinity of Mount Trumbull.
Both tribes were mainly foragers, but small groups
learned farming techniques from the Anasazi people.

The area was explored by the Dominguez-Escalante
Expedition in 1776, which passed through the Arizona
Strip in search of a suitable crossing of the Grand
Canyon of the Colorado River.

Northern Mohave county was first settled by
Mormon pioneers sent from Salt Lake City by Brigham
Young in the 1860s. The early settlers overcame
attacks by Paiute and other local Indian tribes and
became firmly established on the lands. This was open
range country, and range wars followed as cattle
barons fought for control of the range. The first influx of
cattle occurred around the turn of the century when a
large herd of longhorns was driven across the Colorado
River at Pierce’s Ferry.

The most significant event leading to more intensive
settlement of the strip came in 1872 when John D. Lee
established a ferry near the mouth of the Paria River.
The Paria is a tributary of the Colorado river about 15
miles below the present Glen Canyon Dam in northern
Coconino County. This site, which still bears the name
Lee’s Ferry, provided important access for Mormon
migrants and helped open the Arizona Strip to
settlement.

Homesteaders arrived on the Arizona Strip during
the 1920s in important numbers. They set to work
plowing the soil in the Pipe Spring Valley.

Commercial mining activity in northern Mohave was
begun in 1980 by Energy Fuels Nuclear Corporation,
which located their first uranium mine in Hack’'s
Canyon, a tributary canyon of Kanab Creek.

Mohave County Seat is in southern Mohave County
at Kingman, Arizona, and is separated from the
northern part by the Grand Canyon of the Colorado
River.

Northern Mohave county is sparsely populated,
having less than 2,500 inhabitants. Colorado City,
Moccasin, Six Mile Village, and Kaibab are the only
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communities, and all are located along the north edge
of the survey area.

Transportation

One state highway serves the soil survey area.
Arizona Highway 389 runs from east to west along the
northern edge of the survey area.

Climate

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Pipe Springs
National Monument in the period 1964 to 1991. 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 36.2 degrees
F, and the average daily minimum temperature is 22.4
degrees. The lowest temperature on record is -13
degrees. In summer, the average temperature is 73.6
degrees, and the average daily maximum temperature
is 91.8 degrees. The highest recorded temperature is
110 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 10.38 inches. Of
this, 4.7 inches, or 45 percent, usually falls in April
through September. The growing season for most
crops falls within this period. In 2 years out of 10, the
rainfall in April through September is less than 1.6
inches.

The average seasonal snowfall is about 10.6 inches.
The greatest snow depth at any one time during the
period of record was 10.4 inches.

The average relative humidity in midafternoon is
about 30 percent. Humidity is higher at night, and the
average at dawn is about 45 percent.

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

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

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

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted soil 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
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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 additionai data based
on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all
of the soils are field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are assembled
primarily from farm records.

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 be flooded in most years, but they
cannot predict that a soil will always flood on a specific
date.

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






General Soil Map Units
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The general soil map in 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 (fig. 2). Typically, it consists
of one or more major soils or miscellaneous areas and
some minor soils or miscellaneous areas. It is named
for the major soils or miscellaneous areas. The
components of one map unit can occur in another but
in a different pattern.

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

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

Soil Descriptions

Dominantly very shallow to very deep, well
drained and somewhat excessively
drained, nearly level to very steep soils in
the arid climatic zone

1. Pennell-Bacobi

Shallow and moderately deep, well drained, nearly
level to hilly, loamy soils; on hills, mesas and fan
terraces

Setting

Topography: Hills, fan terraces and mesas

Location: East central portion of the survey area in
Antelope Valley

Slope range: 1 to 20 percent

Vegetation: Fourwing saltbush and Indian ricegrass

Elevation: 4,700 to 5,100 feet

Mean annual precipitation: 7 to 11 inches
Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Percent of survey area: 7
Pennell soils: 60 percent
Bacobi soils: 20 percent
Minor soils: 20 percent

Soil Properties and Qualities
Pennell Soil

Depth: Shallow

Drainage class: Well drained

Parent material: Alluvium from limestone and
sandstone

Textural class: Loamy

Distinctive properties: Shallow soil over limestone

Bacobi Soil

Depth: Moderately deep

Drainage class: Well drained

Parent material: Alluvium from limestone

Textural class: Loamy

Distinctive properties: Moderately deep soil over
limestone

Minor Soils

* Jocity soils on flood plains

s Grieta and Kinan soils on fan terraces
* Sheppard soils

* Monue soils

* Torriorthents

¢ Rock outcrop

Use and Management

Major management factors: Depth to bedrock, slope,
limited available water capacity, hazard of water
erosion, hazard of wind erosion

Major use: Rangeland and wildlife habitat
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2. Grieta-Kinan-Hatknoll

Very deep, well drained, nearly level to rolling, loamy
and clayey soils; on fan terraces

Setting

Topography: Fan terraces

Location: West central portion of the survey area in the
Black Canyon vicinity

Slope range: 1 1o 15 percent

Vegetation: Fourwing saltbush and Indian ricegrass

Elevation: 4,600 to 5,100 feet

Mean annual precipitation: 7 to 11 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days

Composition

Percent of survey area: 5
Grieta soils: 60 percent
Kinan soils: 25 percent
Hatknoll soils: 10 percent
Minor soils: 5 percent

Soil Properties and Qualities
Grieta Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium from sandstone

Textural class: Loamy

Distinctive properties: Very limy layer at moderate
depths

Kinan Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium from limestone

Textural class: Loamy

Distinctive properties: Very limy layer at shallow
depths

Hatknoll Soil

Depth: Very deep
Drainage class: Well drained
Parent material: Alluvium from basalt and pyroclastics
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Textural class: Clayey
Distinctive properties: Very limy layer at moderate
depths

Minor Soils
¢ Pennell soils
* Jocity soils on flood plains
¢ Brinkerhoff soils
* Monue soils

Use and Management

Major management factors: Hazard of wind erosion,
hazard of water erosion
Major use: Rangeland and wildlife habitat

3. Clayhole-Gypsiorthids-Jocity

Very deep, well drained, nearly level to steep, loamy
soils; on fan terraces, alluvial fans, flood plains and
stream terraces

Setting

Topography: Fan terraces, alluvial fans, flood plains
and stream terraces

Location: Makes a half circle from the upper northwest
portion of the survey area nearly to the upper
northeast portion

Slope range: 1 to 50 percent

Vegetation: Shadscale, fourwing saltbush and Indian
ricegrass

Elevation: 4,400 to 5,000 feet

Mean annual precipitation: 7 to 11 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days

Composition

Percent of survey area: 28
Clayhole soils: 20 percent
Gypsiorthids: 15 percent
Jocity soils: 15 percent
Minor soils: 50 percent

Soil Properties and Qualities
Clayhole Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium from gypsiferous shale
Textural class: Loamy

Distinctive properties: Gypsum throughout the profile
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Gypsiorthids

Depth: Very shallow to very deep

Drainage class: Well drained

Parent material: Alluvium from gypsiferous shale
Textural class: Variable

Distinctive properties: A layer of gypsum accumulation

Jocity Soil

Depth: Very deep

Drainage class: Well drained

Parent material: Mixed alluvium
Textural class: Loamy

Distinctive properties: Stratified profile

Minor Soils
¢ Pennell soils
* Brinkerhoff soils
* Monue soils
e Sheppard soils
Use and Management

Major management factors: Gypsum in the profile,
hazard of water erosion, limited available water
capacity

Major use: Rangeland and wildlife habitat

4. Rock Outcrop-Torriorthents

Rock outcrop and very shallow to very deep, well
drained and somewhat excessively drained, steep to
very steep, variable textured soils; on hills and
escarpments

Setting

Topography: Hills and escarpments

Location: Kanab Creek and Hack Canyon

Slope range: 30 to 70 percent

Vegetation: Fourwing saltbush, galleta and Indian
ricegrass

Elevation: 3,500 to 6,600 feet

Mean annual precipitation: 7 to 11 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days

Composition

Percent of survey area: 2.5
Rock outcrop: 40 percent
Torriorthents soils: 40 percent
Minor soils: 20 percent
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Soil Properties and Qualities
Rock Outcrop

Parent material: Sandstone, limestone and other similar
materials
Distinctive properties: Bare rock

Torriorthents Soil

Depth: Very shallow to very deep

Drainage class: Well drained and somewhat
excessively drained

Parent material: Alluvium and colluvium from
sandstone, limestone and shale

Textural class: Variable

Distinctive properties: Steep cliffs

Minor Soils

* Sheppard soils
Use and Management

Major management factors: Limited available water
capacity, hazard of water erosion, depth to
bedrock

Major use: Rangeland and wildlife habitat

Dominantly very shallow to very deep, well
drained and somewhat excessively
drained, nearly level to steep soils in the
arid climatic zone

This group consists of four map units. It makes up
about 42.5 percent of the survey area.

This group is used mainly as rangeland and wildlife
habitat. It is also used as irrigated cropland and urban
land.

5. Mellenthin-Moab-Poley

Shallow and very deep, well drained, nearly level to
very steep, very gravelly loamy and clayey soils; on
hills, fan terraces and mesas

Setting

Topography: Fan terraces, mesas and hills

Location: The south-central portion of the survey area
on the Unikaret and Kanab Plateaus

Slope range: 1 to 50 percent

Vegetation: Sagebrush and blue grama

Soil Survey

Elevation: 4,400 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Percent of survey area: 29
Mellenthin soils: 40 percent
Moab soils: 10 percent
Poley soils: 10 percent
Minor soils: 40 percent

Soil Properties and Qualities
Mellenthin Soil

Depth: Shallow

Drainage class: Well drained

Parent material: Alluvium from limestone
Textural class: Loamy and very gravelly
Distinctive properties: Shallow over limestone

Moab Soil

Depth: Very deep

Drainage class: Well drained

Parent material: Alluvium from limestone

Textural class: Loamy and very gravelly

Distinctive properties: High lime content below 6
inches

Poley Soil

Depth: Very deep

Drainage class: Well drained

Parent material: Alluvium from basalt and pyroclastics

Textural class: Clayey

Distinctive properties: Very limy layer at shallow
depths

Minor Soils

* Curhollow

* Milok, Barx, and Progresso soils

¢ Wukoki and Lomaki soils

 Torriorthents and rock outcrop along Kanab Creek
drainage and tributaries

¢ Lava flows

Use and Management

Major management factors: Depth to bedrock, slope,
hazard of water erosion, limited available water
capacity

Major use: Rangeland and wildlife habitat
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6. Barx-Mido-Begay Series

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

Setting

Topography: Fan terraces

Location: In the Colorado City-Canebeds portion of the
survey area and the Kaibab Indian Reservation

Slope range: 1 to 12 percent

Vegetation: Big sagebrush, sand sagebrush and Indian
ricegrass

Elevation: 4,900 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Percent of survey area: 9
Barx soils: 50 percent
Mido soils: 15 percent
Begay soils: 10 percent
Minor soils: 25 percent

Soil Properties and Qualities
Barx Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium from sandstone

Textural class: Loamy

Distinctive properties: Very limy layer at shallow to
moderate depths

Mido Soil

Depth: Very deep

Drainage class: Excessively drained

Parent material: Alluvium and eolian from sandstone
Textural class: Sandy

Distinctive properties: Uniformly sandy profile

Begay Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium from sandstone

Textural class: Loamy

Distinctive properties: Sandy layer at moderate depths

Minor Soils

¢ Bond and Bidonia soils on mesas
¢ Manikan soils on stream terraces
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¢ Campanile soils on hills

¢ Palma soils on fan terraces
¢ Torriorthents

* Mellenthin soils

Use and Management

Major management factors: Hazard of water erosion,
hazard of wind erosion, limited available water
capacity

Major use: Rangeland and wildlife habitat

7. Bond-Bidonia

Shallow, well drained, nearly level to rolling, loamy and
clayey soils; on plateaus and mesas

Setting

Topography: Plateaus and mesas

Location: The plateau west of Colorado City and
Yellowstone Mesa

Slope range: 1 to 25 percent

Vegetation: Utah juniper, pinyon, and big sagebrush

Elevation: 5,000 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Percent of survey area: 3
Bond soils: 40 percent
Bidonia soils: 30 percent
Minor soils: 30 percent

Soil Properties and Qualities
Bond Soil

Depth: Shallow

Drainage class: Well drained

Parent material: Alluvium from sandstone

Textural class: Loamy

Distinctive properties: Shallow soil over sandstone

Bidonia Soil

Depth: Shallow

Drainage class: Well drained

Parent material: Alluvium from sandstone

Textural class: Clayey

Distinctive properties: Shallow soil over sandstone

Minor Soils

¢ Manikan soils on stream terraces
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* Barx soils on fan terraces
* Torriorthents
¢ Rock outcrop

Use and Management

Major management factors: Depth to bedrock, limited
available water capacity, hazard of wind erosion
Major use: Rangeland and wildlife habitat

8. Mellenthin-Curhollow

Shallow and shallow to a hardpan, well drained, nearly
level to steep, very gravelly loamy soils; on fan
terraces and hills

Setting

Topography: Fan terraces and hills

Location: Northeastern portion of the survey area

Slope range: 1 to 50 percent

Vegetation: Big sagebrush, fourwing saltbush, and
Indian ricegrass

Elevation: 4,400 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Percent of survey area: 1.5
Mellenthin soils: 65 percent
Curhollow soils: 20 percent
Minor soils: 20 percent

Soil Properties and Qualities
Mellenthin Soil

Depth: Shallow

Drainage class: Weli drained

Parent material: Alluvium from limestone

Textural class: Very gravelly loamy

Distinctive properties: Shallow soil over limestone

Curhollow Soil

Depth: Shallow to a hardpan

Drainage class: Well drained

Parent material: Alluvium from basalt and limestone
Textural class: Very gravelly loamy

Distinctive properties: Shallow soil over a hardpan

Minor Soils

¢ Anasazi soils
¢ Havasupai soils
* Prieta soils

Soil Survey

¢ Manikan soil on stream terraces
* Rock outcrop

Use and Management

Major management factors: Limited availabie water
capacity, hazard of water erosion, depth to
bedrock and hardpan

Major use: Rangeland and wildlife habitat

Dominantly very shallow to very deep, well
drained and somewhat excessively
drained, nearly level to steep soils in the
dry subhumid and subhumid climatic
zone

This group consists of three map units. It makes up
about 15 percent of the survey area.

This group is used mainly as grazeable woodland
and wildlife habitat.

9. Royosa-Tonalea

Very deep and moderately deep, excessively drained,
nearly level to rolling, sandy soils; on plateaus

Setting

Topography: Plateaus

Location: The plateau between Colorado City and
Moccasin on the Kaibab Indian Reservation

Slope range: 1 to 15 percent

Vegetation: Utah juniper, pinyon, and sand
sagebrush

Elevation: 5,600 to 6,400 feet

Mean annual precipitation: 14 10 18 inches

Mean annual air temperature: 48 to 52 degrees F

Frost-free period: 135 to 150 days

Composition

Percent of survey area: 2
Royosa soils: 60 percent
Tonalea soils: 20 percent
Minor soils: 20 percent

Soil Properties and Qualities

Royosa Soil

Depth:Very deep

Drainage class: Excessively drained

Parent material: Eolian sands from sandstone
Textural class: Sandy
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Distinctive properties: Uniformly sandy profile
Tonalea Soil

Depth: Moderately deep

Drainage class: Excessively drained

Parent material: Eolian sands from sandstone
Textural class: Sandy

Distinctive properties: Moderately deep to sandstone

Minor Soils
* Rock outcrop
Use and Management

Major management factors: Hazard of wind erosion,
limited available water capacity
Major use: Grazeable woodland and wildlife habitat

10. Showlow-Yumtheska-Lozinta

Very shallow and very deep, well drained and
somewhat excessively drained, nearly level to steep,
clayey and very gravelly and extremely gravelly loamy
soils; on hills, fan terraces, and cinder cones

Setting

Topography: Hills and fan terraces

Location: Mount Trumbull area

Slope range: 1 to 50 percent

Vegetation: Utah juniper, pinon, and big sagebrush
Elevation: 5,800 to 7,200 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Percent of survey area: 11.5
Showlow soils: 25 percent
Yumtheska soils: 25 percent
Lozinta soils: 10 percent
Minor soils: 40 percent

Soil Properties and Qualities
Showlow Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium and colluvium from basalt
and pyroclastics

Textural class: Clayey

Distinctive properties: Very limy layer at moderate
depths
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Yumtheska Soil

Depth: Very shallow and shallow

Drainage class: Well drained

Parent material: Alluvium and colluvium from limestone
Textural class: Very gravelly and loamy

Distinctive properties: Shallow soil over limestone

Lozinta Soil

Depth: Very deep (moderately deep to cinders)

Drainage class: Somewhat excessively drained

Parent material: Alluvium and colluvium from basalt
and pyroclastics

Textural class: Extremely gravelly and loamy

Distinctive properties: Underlain by cinders at
moderate depths

Minor Soils

* Goesling soils

* Section soils

¢ Wutoma soils

* Whiskey soils on stream terraces
* Thimble soils on hills

¢ Rock outcrop

* Lava flows

Use and Management

Major management factors: Hazard or water erosion,
slope
Major use: Grazeable woodland and wildlife habitat

11. Sponiker-Godding

Very deep, well drained, nearly level to steep, clayey
and very cobbly clayey soils; on hills and fan terraces

Setting

Topography: Hills and fan terraces

Location: Mount Trumbull

Slope range: 1 to 40 percent

Vegetation: Ponderosa pine and gambel oak
Elevation: 6,400 to 7,500 feet

Mean annual precipitation: 18 to 22 inches

Mean annual air temperature: 42 to 48 degrees F
Frost-free period: 90 to 135 days

Composition

Percent of survey area: 1.5
Sponiker soils: 40 percent
Godding soils: 25 percent
Minor soils: 35 percent
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Soil Properties and Qualities
Sponiker Soil

Depth:Very deep

Drainage class: Well drained

Parent material: Alluvium from basalt and
pyroclastics

Textural class: Clayey

Distinctive properties: Thick dark surface layer

Godding Soil

Depth:Very deep
Drainage class: Well drained

Parent material: Alluvium and colluvium from basalt
and pyroclastics

Textural class: Very cobbly and clayey

Distinctive properties: Thick dark surface layer

Minor Soils

* Wutoma and Lozinta soils
¢ Badlands and lava flows

Use and Management

Major management factors: Hazard of water erosion,
slope
Major use: Grazeable woodland and wildlife habitat
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Detailed Soil Map Units

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 symboi on the maps. The
included areas of contrasting soils or miscellaneous
areas are mentioned in the map unit descriptions. A
few included areas may not have been observed, and
consequently they are not mentioned in the

descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

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

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

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

Soils of one series can differ in texture of the
surface layer, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Barx
loam, 1 to 4 percent slopes is a phase of the Barx
series.

Some map units are made up of two or more major
soils. These map units are called complexes.

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.
Showlow-Section complex, 1 to 15 percent slopes is
an example.

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

Table 4 gives the acreage and proportionate extent
of each map unit. Other 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 descriptions

1—Badland

Badland consists of steep or very steep barren land
that is dissected by intermittent drainage channels.
The potential for runoff is very high, and geological
erosion is active. Small inclusions of identifiable soils
support vegetation that have very limited value for
grazing by domestic livestock and wildlife.

Badland is very poorly suited to produce any
vegetation for wildlife habitat. The broken topography
provides some cover, roosting and nesting sites.

Interpretive Groups

Badland is not assigned a capability subclass ora
range site.

2—Barx fine sandy loam, 1 to 5 percent
slopes

Setting

Landform:fan terraces

Flooding: none

Elevation: 5,000 to 5,500 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Barx soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 2 inches—brown fine sandy loam

2 to 5 inches—brown fine sandy loam

5 to 8 inches—reddish brown sandy clay loam

8 to 28 inches—yellowish red sandy clay loam

28 to 50 inches—pink.and yellowish red sandy clay
loam

50 to 60 inches—reddish brown sandy clay loam

Soil Properties and Qualities

Parent material: alluvium from sandstone

Soil Survey

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent

* Soils that are shallow to bedrock on higher convex
positions

¢ Soils that are moderately deep to bedrock on
toeslopes of higher convex positions

* Areas of Palma loamy fine sand

» Areas of Rock outcrop

Similar inclusions:

* Areas of loamy fine sand and gravelly loam surfaces

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—blue grama, galleta,

fourwing saltbush, Mormon-tea

* Present plant community—galleta, snakeweed, blue

grama, threeawn

Important forage species: fourwing saltbush, Mormon-
tea, galleta, blue grama

Major management factors: hazard of wind erosion

General management considerations:

* This soil responds more readily to proper

management than most other soils in the survey area.

* Ground cover should be maintained or improved to

reduce the hazard of erosion.

* Easy access and large variety of palatable plants

encourage a constant grazing pressure.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

¢ Fencing

» Deferred grazing

Cropland

General management considerations:

* Irrigation is required for maximum production of
crops.

» Suitable irrigation systems are sprinkler and trickle.
* Wind erosion can be reduced by maintaining ptant
cover, keeping mulch on the surface, keeping the
surface of the soil rough, and limiting the width of
strips of unprotected soil.
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» Crops that tolerate drought are best suited. The
moisture available is not adequate for good growth of
other crops.

¢ Yields—alfalfa 4 tons, barley 4,500 pounds, wheat
3,000 pounds, pasture 12-15 AUMs.

Building Site Development

General management considerations:

» Excavation increases the risk of wind and water
erosion.

Suitable management practices:

* Revegetate disturbed areas at construction sites as
soon as possible to reduce the risk of wind erosion.

* Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

» To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
 Consider the depth to which frost penetrates in
designing footings and road bases.

 Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

« Install culverts to carry seasonal runoff where roads
cross natural drainageways.

* Design roads to control surface runoff and stabilize
cut slopes.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

+ Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

* Preserve as many trees as possible.

+ Establish and maintain the plant cover by fertilizing,
seeding, muiching, and shaping of slopes.

+ Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

* Water is lacking.

» Habitat diversity is fair.

Interpretive Groups

Land capability classification: lle, irrigated; Vle,
nonirrigated
Range site: Sandy Loam Upland 10-14" p.z.
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3—Barx loam, 1 to 4 percent slopes

Setting

Landform:fan terraces

Flooding: none

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Barx soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0to 2 inches—brown loam

2 to 5 inches—brown fine sandy loam

5 to 8 inches—reddish brown sandy clay loam

8 to 28 inches—yellowish red sandy clay loam

28 to 50 inches—pink and yellowish red sandy clay
loam

50 to 60 inches—reddish brown sandy clay loam

Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: slight

Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 4 percent.

» Soils that are shallow to bedrock on higher convex
positions.

» Soils that are moderately deep to bedrock on
toeslopes of higher convex positions.

» Areas of Rock outcrop.

Use and Management

Rangeland

Dominant vegetation:

» Potential plant community—western wheatgrass,
blue grama, big sagebrush, galleta

* Present plant community—big sagebrush, blue
grama, bottlebrush squirreltail, Mormon-tea

+ Important forage species—western wheatgrass, blue
grama, fourwing saltbush
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Major management factors: none

General management considerations:

» Qveruse can occur because of livestock preference
for this site over other sites in the adjacent area.

* Readily responds to proper management.

Suitable management practices:

* Proper grazing use

¢ Planned grazing systems

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

e Water is lacking.

* Habitat diversity is fair.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Range site: Loamy Upland 10-14" p.z.

4—Begay fine sandy loam, 1 to 3 percent
slopes

Setting

Landform:fan terraces

Flooding: none

Elevation: 4,900 to 5,100 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Begay soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 3 inches—brown fine sandy loam

3 to 35 inches—reddish brown fine sandy loam
35 to 55 inches—reddish brown loamy fine sand
55 to 60 inches—yellowish red fine sandy loam

Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate
Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate

Soil Survey

Hazard of wind erosion: moderately high
Inclusions

Contrasting inclusions:

*» Soils that are loamy fine sand throughout.

* Soils that are similar to Begay but on flood plains
subject to flooding.

Similar inclusions:

» Soils that have a loamy fine sand, silt loam or silty
clay loam surface.

Use and Management

Rangeland

Dominant vegetation:

¢ Potential plant community—Indian ricegrass,

needleandthread, blue grama, big sagebrush

* Present plant community—blue grama, Indian

ricegrass, big sagebrush, Mormon-tea

Important forage species: blue grama, Indian ricegrass,
galleta, squirreltail

* Major management factors—hazard of wind erosion

General management considerations:

* This unit responds well to good management.

* Livestock grazing should be managed to protect the

soil from excessive erosion.

* Areas where brush is removed may be subject to a

greater hazard of erosion.

* Easy access and large variety of palatable plants

encourage a constant grazing pressure.

Suitable management practices:

* Proper grazing use

¢ Planned grazing systems

* Fencing

* Deferred grazing

¢ Brush management

Building Site Development

General management considerations:

» Excavation increases the risk of wind and water
erosion.

Suitable management practices:

* Revegetate disturbed areas at construction sites as
soon as possible to reduce the risk of wind erosion.

» Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

* To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
* Consider the depth to which frost penetrates in
designing footings and road bases.

*» Offset the risk of corrosion to uncoated steel by
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using corrosion-resistant material or by using coatings
and cathodic protectors.

* [nstall culverts to carry seasonal runoff where roads
cross natural drainageways.

* Design roads to control surface runoff and stabilize
cut slopes.

 Provide drains to control surface runoff and keep soil
loss at a minimum.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

* Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

* Preserve as many trees as possible.

» Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

» Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for grasses, forbs, and shrubs: moderately
suited

* Rangeland wildlife such as pronghorn, horned lark,

and lark bunting use this area extensively.

Interpretive Groups

Land capability classification: Ve, nonirrigated
Range site: Sandy Loam Upland, Calcareous 10-14"

p.z.

5—Begay fine sandy loam, 3 to 12 percent
slopes

Setting

Landform: fan terraces

Flooding:none

Elevation: 5,000 to 5,300 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Begay soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

Rock fragments on surface: 1 percent cobble

0 to 3 inches—brown fine sandy loam

3 to 35 inches—reddish brown fine sandy loam
35 to 55 inches—reddish brown loamy fine sand
55 to 60 inches—yellowish red fine sandy loam
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Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate
Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: very severe
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 12 percent.

» Soils that are clayey throughout.

* Areas of badland.

* Soils that are similar but on flood plains subject to
flooding.

+ Soils that have up to 10 percent stones.

» Soils that are loamy fine sand throughout.

» Soils that have more than 35 percent gravel.
Similar inclusions:

« Soils that have loam, silt loam, loamy fine sand or
silty clay loam surfaces.

* Soils that have sandy clay loam at depths of 5 to 20
inches.

» Soils that have slopes of less than 3 percent.

Use and Management
Grazeable Woodland

Dominant vegetation:

» Potential plant community—blue grama,

needleandthread, Indian ricegrass, juniper

* Present plant community—blue grama, Indian

ricegrass, big sagebrush, juniper

Important forage species: blue grama, Indian ricegrass,
galleta, squirreltail

Major management factors: hazard of wind erosion,
hazard of water erosion

General management considerations:

* This unit responds well to good management.

* Livestock grazing should be managed to protect the

soil from excessive erosion.

» Areas where brush is removed may be subject to a

greater hazard of erosion.

» Easy access and large variety of palatable plants

encourage a constant grazing pressure.

Suitable management practices:

e Propergrazing use

* Planned grazing systems

e Fencing

» Deferred grazing

* Brush management
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Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

¢ These woodlands provide habitat for many species.
* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vle, nonirrigated
Woodland site: Sandy Loam Upland, Moderately Deep
10-14"p.z.

6—Bidonia-Bond-Rock outcrop complex,
1 to 25 percent slopes

Setting

Landform: plateaus and mesas

Flooding: none

Slope range: Bidonia—1 to 8 percent; Bond—2 to 25
percent

Elevation: 5,000 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Bidonia and similar soils: 35 percent
Bond and similar soils: 30 percent
Rock outcrop: 15 percent
Contrasting inclusions: 20 percent

Typical Profile
Bidonia

0to 1 inch—light brown very channery loam

1 to 3 inches—light brown channery fine sandy loam
3 to 10 inches—reddish brown clay

10 to 14 inches—yellowish red channery clay loam
14 inches—sandstone

Bond

0 to 5 inches—strong brown gravelly sandy loam
5 to 12 inches—strong brown sandy clay loam
12 to 17 inches—brown sandy clay loam

17 to 19 inches—light brown sandy clay loam

19 inches—sandstone

Rock outcrop

Consists of exposed area of sandstone (fig. 3)
Soil Properties and Qualities

Bidonia

Parent material: alluvium from sandstone

Soil Survey

Depth class: shallow

Drainage class: well drained
Permeability: slow

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of wind erosion: very slight
Hazard of water erosion: slight
Shrink-swell potential: high

Bond

Parent material: alluvium from sandstone
Depth class: shallow

Drainage class: well drained
Permeability: moderately slow

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

* Soils that have greater than 35 percent rock
fragments.

* Soils that are moderately deep and deep on
toeslopes.

* Soils that have slopes of more than 25 percent.

Use and Management

Grazeable Woodland-Rangeland

Dominant vegetation on Bidonia soil:

* Potential plant community—Indian ricegrass,

needleandthread, pinyon, juniper

* Present plant community—sagebrush, blue grama,

pinyon, juniper

Important forage species: Indian ricegrass,
needleandthread, fourwing saltbush, Mexican
cliffrose

Dominant vegetation on Bond soil:

* Potential plant community—black grama,

needleandthread, blue grama, big sagebrush

* Present plant community—blue grama, squirreltail,

sagebrush

Important forage species: black grama, blue grama,
fourwing saltbush, galleta

Major management factors: very low available water
capacity, depth to bedrock, hazard of water
erosion, slope

General management considerations on the Bidonia
and Bond soils:

* This unit is limited for earthen water impoundments

because of shallow depth to bedrock.
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Figure 3.—Areas of Rock outcrop in Bidonia-Bond-Rock outcrop complex, 1 to 25 percent slopes. The range production
capacity is severely limited by the presence of Rock outcrop.
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¢ Wood production on the Bidonia part is 2-3 cords per

acre.

¢ Ground cover should be maintained orimproved to

reduce the hazard of wind erosion.

* Range seeding is limited because of low available

water capacity.

Suitable management practices on the Bidonia and
Bond soils:

* Proper grazing use

* Planned grazing system

* Deferred grazing

Wildlife Habitat

Suitability of the Bidonia soil for coniferous trees:
moderately suited

Management considerations:

* These woodlands of pinyon-juniper provide habitat for

many species.

* Firewood gatherers should not disturb nest trees.

Suitability of the Bond soil for herbaceous plants and
shrubs: moderately suited

Management considerations:

» Scattered pinyon-juniper trees add structural

diversity.

¢ Rock outcrop grows no vegetation but is important

for nest sites, resting cover, hunting perches, escape,

and dens.

Interpretive Groups

Land capability classification: Bidonia soil—VIs,
nonirrigated; Bond soil—Vis, nonirrigated
Woodland site: Bidonia soil—Sandstone Upland 10-14"

p.z.
Range site: Bond soil—Shallow Loamy 10-14" p.z.

7—Bond-Bidonia complex, 1 to 7 percent
slopes

Setting

Landform: plateaus and mesas

Landscape position: Bond—intermingled has the
fewest trees; Bidonia—intermingled has the most
trees

Slope range: Bond soil—1 to 5 percent; Bidonia—1 to
7 percent

Flooding: none

Elevation: 5,000 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Soil Survey

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Bond and similar soils: 65 percent
Bidonia and similar soils: 15 percent
Contrasting inclusions: 20 percent

Typical Profile
Bond

Rock fragments on the surface: 5 percent gravel
0 to 5 inches—light brown fine sandy loam

5 to 12 inches—brown sandy clay loam

12 to 17 inches—brown sandy clay loam

17 to 19 inches—light brown sandy clay loam
19 inches—sandstone

Bidonia

0 to 1 inch—light brown sandy loam

1 to 3 inches—light brown channery fine sandy loam
3 to 10 inches—reddish brown clay

10 to 14 inches—yellowish red channery clay loam
14 inches—sandstone

Soil Properties and Qualities
Bond

Parent material: alluvium from sandstone
Depth class: shallow

Drainage class: well drained
Permeability: moderately slow

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Bidonia

Parent material: alluvium from sandstone
Depth class: shallow

Drainage class: well drained
Permeability: slow

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high
Shrink-swell potential: high
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Inclusions

Contrasting inclusions:

+ Soils that have slopes of more than 7 percent.

« Soils that are shallow that have sandy loam, loam or
clay loam subsurface layers.

* Areas of Rock outcrop.

» Soils that are moderately deep and deep, on some
toeslopes.

Similar inclusions:

+ Soils that have a loam, sandy clay loam or clay loam
surface.

Use and Management

Rangeland-Grazeable Woodland

Dominant vegetation on the Bond soil:

» Potential plant community—black grama, blue

grama, needleandthread, big sagebrush

¢ Present plant community—sagebrush, blue grama,

squirreltail

Important forage species: black grama, blue grama,
fourwing saltbush, Mexican cliffrose

Dominant vegetation on the Bidonia soil:

* Potential plant community—Indian ricegrass,

needleandthread, pinyon, juniper

* Present plant community—blue grama, sagebrush,

pinyon, juniper

Important forage species: Indian ricegrass,
needleandthread, fourwing saltbush, galleta

Major management factors: depth to bedrock, very low
available water capacity, hazard of wind erosion

General management considerations on the Bond and
Bidonia soils:

» Range seeding is limited because of low available

water capacity.

 This unit is limited for earthen water impoundments

because of shallow depth to bedrock.

» Ground cover should be maintained or improved to

reduce the hazard of wind erosion.

» Wood production on the Bidonia part is 2-3 cords per

acre.

Suitable management practices on the Bond and
Bidonia soils:

* Proper grazing use

¢ Planned grazing system

¢ Deferred grazing

Wildlife Habitat

Suitability of the Bond soil for herbaceous plants and
shrubs: poorly suited
Management consideration:
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* Scattered pinyon-juniper trees add structural

diversity to this open grassland.

Suitability of the Bidonia soil for coniferous trees:
poorly suited

Management considerations:

* These woodlands of pinyon-juniper provide habitat for

many species.

* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Bond—VIs, nonirrigated;
Bidonia—VIls, nonirrigated

Range site: Bond soil—Shallow Loamy 10-14"p.z.

Woodland site: Bidonia soil—Sandstone Upland 10-14"

p.z.

8—Brinkerhoff-Grieta complex, 0 to 5
percent slopes

Setting

Landform:fan terraces

Slope range: Binkerhoff—0 to 5 percent; Grieta—110 5
percent

Flooding: none

Elevation: 4,600 to 5,100 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days

Composition

Brinkerhoff and similar soils: 65 percent
Grieta and similar soils: 20 percent
Contrasting inclusions: 15 percent

Typical Profile

Brinkerhoff

Rock fragments on the surface: 5 percent gravel

0 to 4 inches—brown sandy loam

4 to 17 inches—yellowish red sandy loam

17 to 28 inches—light brown loamy sand

28 to 50 inches—Ilight brown and reddish brown
gravelly coarse sand high in gypsum

50 to 60 inches—strong brown gravelly coarse sand

Grieta

0 to 3 inches—brown fine sandy loam
3to 21 inches—dark brown loam

21 to 25 inches—brown loam

25 to 36 inches—Ilight brown loam

36 to 60 inches—light brown loam
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Soil Properties and Qualities

Brinkerhoff

Parent material: alluvium from sandstone and
gypsiferous shale

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: slight

Hazard of wind erosion: moderately high

Corrosivity: Concrete—high

Grieta

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 5 percent.

* Areas of Monue soils.

Similar inclusions:

* Soils that are similar to Brinkerhoff but without a clay
increase in the profile and that have a higher gypsum
content.

¢ Soils that are similar to Grieta but that have a lower
clay content in the subsoil.

Use and Management
Rangeland

Dominant vegetation on the Brinkerhoff soil:

* Potential plant community—Indian ricegrass, blue

grama, black grama, needleandthread

¢ Present plant community—squirreltail, needle

grasses, blue grama, Mormon-tea

Important forage species: Indian ricegrass, blue grama,
black grama, fourwing saltbush

Dominant vegetation on the Grieta soil:

* Potential plant community—Indian ricegrass, blue

grama, black grama, needleandthread

* Present plant community—needieandthread, blue

grama, squirreltail, Mormon-tea

Important forage species: Indian ricegrass, blue grama,
black grama, fourwing saltbush

Soil Survey

Major management factors: hazard of wind erosion, low
available water capacity

General management considerations on the Brinkerhoff
and Grieta soils:

* Ground cover should be maintained or improved to

reduce the hazard of erosion by wind.

* This unit responds well to proper management.

* Water impoundments are limited because of seepage

potential.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Wildlife Habitat

Suitability of the Brinkerhoff and Grieta soils for
herbaceous plants and shrubs: moderately suited

Interpretive Groups

Land capability classification: Vlie, nonirrigated
Range site: Sandy Loam Upland, Calcareous 7-11" p.z.

9—Campanile clay, 1 to 6 percent slopes

Setting

Landform: mesas and hills

Flooding: none

Elevation: 4,800 to 5,500 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Campanile soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile
0 to 60 inches—reddish brown clay
Soil Properties and Qualities

Parent material: alluvium from shale
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderate
Shrink-swell potential: high

Inclusions

Contrasting inclusions:
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* Soils that occasionally flood—in the Short Creek
sinks. These soils are clay over sand or loam.

» Soils that have slopes of more than 3 percent.

* Soils that are loamy.

* Soils that have a high content of gypsum.

» Soils that are shallow to weathered bedrock.

* Soils that are moderately deep to decomposing
shale.

Similar inclusions:

* Soils that have a loam, sandy clay loam, or clay
surface.

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—blue grama, western

wheatgrass, Indian ricegrass, galleta

* Present plant community—bottlebrush squirreltail,

blue grama, fourwing saltbush, galleta

* Important forage species—western wheatgrass,

Indian ricegrass, galleta

Major management factors: shrink-swell, slow
permeability

General management considerations:

¢ Ground cover should be maintained or improved to

prevent erosion hazard.

» Desirable grasses are slow to recover on this unit

because of the lack of a seed source and the

competition from shrubby species for moisture.

* Cool season species benefit from deferred grazing.

* Seed only plants that tolerate shrinking and swelling.

¢ Grazing should be delayed until the soil has dried

sufficiently to withstand trampling and compaction.

Suitable management practices:

* Proper grazing use

¢ Planned grazing systems

* Fencing

* Deferred grazing

Cropland

General management considerations:

* Low annual precipitation limits the crops that can be
grown on this soil.

» Crops that tolerate drought are best suited. The
moisture available is not adequate for good growth of
other crops.

* Irrigation is required for maximum production of
crops.

* This soil is suited to most irrigation systems.

* |f sprinklers are used, apply water slowly to minimize
runoff.
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 Wind erosion can be reduced by maintaining plant
cover, keeping muich on the surface, keeping the
surface of the soil rough, and limiting the width of
strips of unprotected soil.

Wildlife Habitat

Suitability for herbaceous plants and shrubs: well
suited

Management consideration:

» The plant diversity attracts many wildlife species.

Interpretive Groups

Land capability classification: llle, irrigated; Vls,
nonirrigated
Range site: Clay Upland 10-14" p.z.

10—Clayhole loam, 1 to 3 percent slopes

Setting

Landform: alluvial fans

Flooding:rare

Elevation: 4,400 to 5,000 feet

Mean annual precipitation: 6 to 10- inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Clayhole soil and similar soils: 95 percent
Contrasting inclusions: 5 percent

Typical Profile

0to 2 inches—reddish brown loam
2 to 60 inches—yellowish red loam that is high in

agypsum
Soil Properties and Qualities

Parent material: alluvium from gypsiferous shale
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate

Potential rooting depth: 60 inches or more
Runoff: slow to medium

Hazard of water erosion: slight

Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:
 Soils that have slopes of more than 3 percent.
* Areas of Mido loamy fine sand on fan terraces.
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 Soils that are less than 20 inches to weathered
shale.

* Areas of Jocity on stream terraces.

Similar inclusions:

* Soils that are similar to Clayhole but on stream
terraces.

» Soils that are moderately deep to weathered shale.
« Soils that have less than 18 percent clay in the
profile.

* Soils that have a silt loam or sandy loam surface.

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass, gyp

dropseed, galleta, shadscale

* Present plant community—gyp dropseed, galleta,

Indian ricegrass, shadscale

Important forage species: galleta, Indian ricegrass,
fourwing saltbush

Major management factors: content of gypsum,
subsidence, sheet flooding

General management considerations:

* Forage for livestock is limited by the high content of

gypsum.

* Livestock grazing should be managed to protect the

soil from excessive erosion.

¢ Lack of seed source and competition from shrubby

species for moisture make desirable grasses slow to

recover.

» This unit has a relatively low productivity of forage

plants.

* Range seeding is a marginal practice on this soil.

» The high erosive potential of this soil necessitates

more intensive management

Suitable management practices:

* Proper grazing use

¢ Planned grazing system

* Fencing

» Deferred grazing

Wildlife Habitat

Suitability for herbaceous plant and shrubs: moderately
suited

Management considerations:

* This unit has good plant diversity for wildlife use.

* Competition between wildlife and cattle can be

severe during all seasons.

Interpretive Groups

Land capability classification: VlIs, nonirrigated
Range site: Gypsum Upland 7-11" p.z.

Soil Survey

11—Curhollow-Prieta complex, 4 to 20
percent slopes

Setting

Landform: Curhollow—fan terraces; Prieta—hills
Flooding: none

Slope range: 4 to 20 percent;

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Curhollow and similar soils: 45 percent
Prieta and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile
Curhollow

Rock fragments on the surface: 20 percent gravel, 5
percent cobble, 1 percent stones

0 to 2 inches—strong brown gravelly loam

2 to 5 inches—dark brown very gravelly loam

5 to 12 inches—brown very gravelly loam

12 to 22 inches—hardpan

22 inches—basalt

Prieta

Rock fragments on the surface: 25 percent gravel, 10
percent cobble, 1 percent stones

0to 2 inches—brown very gravelly loam

2 to 6 inches—brown very gravelly silty clay loam

6 to 16 inches—dark brown very gravelly silty clay

16 inches—basalt

Soil Properties and Qualities
Curhollow

Parent material: alluvium from basalt and limestone
Depth class: shallow to a hardpan

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 10 to 20 inches

Runoff: medium to rapid

Hazard of water erosion: very severe

Hazard of wind erosion: slight

Shrink-swell potential:low

Prieta

Parent material: alluvium from basalt and pyroclastics
Depth class: shailow
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Drainage class: well drained
Permeability: slow

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium to very rapid

Hazard of water erosion: moderate
Hazard of wind erosion: very slight
Shrink-swell potential: moderate

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 20 percent.

¢ Deep and moderately deep loamy soils on fan
terraces and broad ridges.

¢ Areas of Poley silty clay loam on fan terraces.
Similar inclusions:

* Soils that are similar to Prieta but having a redder
color.

» Soils that have slopes of less than 4 percent.

Use and Management
Rangeland

Dominant vegetation on the Curhollow and Prieta soil:

¢ Potential plant community—needle grasses, black

grama, big sagebrush, winterfat

* Present plant community—big sagebrush, galleta,

winterfat

* Important forage species—black grama, western

wheatgrass, squirreltail, winterfat

Major management factors: depth to hardpan or
bedrock, very low available water capacity, hazard
of water erosion

General management considerations on the Curhollow
and Prieta soils:

¢ On this unit a lack of seed source and the

competition from shrubby species for moisture make

desirable grasses slow to recover.

» Seeding on this unit is not practical because of low

productivity potential.

* This unit responds less readily to management than

other soils in the area.

Suitable management practices:

¢ Proper grazing use

¢ Planned grazing systems

* Fencing

Wildlife Habitat

Suitability of the Curhollow and Prieta soils for
herbaceous plants and shrubs: moderately suited

Management consideration:

*» Scattered pinyon-juniper trees add structural

diversity to this open grassland.
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Interpretive Groups

Land capability classification: Vle, nonirrigated
Range site: Basalt Upland 10-14" p.z.

12—Godding gravelly loam, 3 to 40
percent slopes

Setting

Landform: hills and fan terraces

Flooding: none

Elevation: 7,200 to 7,500 feet

Mean annual precipitation: 18 to 22 inches

Mean annual air temperature: 42 to 45 degrees F
Frost-free period: 90 to 120 days

Composition

Godding soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

Rock fragments on surface: 20 percent gravel

1 to 0 inch—pine needles

0to 5 inches—dark reddish brown gravelly loam

5 to 12 inches—dark reddish brown gravelly clay loam

12 to 41 inches—dark reddish brown very cobbly clay

41 to 60 inches—dark reddish brown very cobbly clay
loam

Soil Properties and Qualities

Parent material: alluvium and colluvium from basalt
and pyroclastics

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: moderate

Potential rooting depth: 60 or more inches

Runoff: medium to rapid

Hazard of water erosion: very severe

Hazard of wind erosion: very slight

Shrink-swell potential: high

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 40 percent.
¢ Loamy soils on stream terraces.

» Cliffs, escarpments, and rubbleland

* Soils that have cinders at 10 to 30 inches.

* Soils shallow and moderately deep to bedrock.
Similar inclusions:

* Soils that are similar to Godding but that have
bedrock at 20 to 40 inches.
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» Soils that are similar to Godding but having redder
hues.
* Soils that have slopes of less than 3 percent.

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—Ponderosa pine,

muttongrass, juniper, pinyon

¢ Present plant community—Ponderosa pine, juniper,

pinyon, Arizona fescue

Important forage species: muttongrass, mountain
muhly, squirreltail

Major management factors: slow permeability, hazard
of water erosion, slope

General management considerations:

* A moderate erosion hazard requires care in using

equipment during harvest.

* Moderate erosion hazard and steep slopes limit

vehicle access.

 Grazing should be excluded from areas of harvesting

and plantations until native species have become well
established.

 Steep slopes limit livestock access, which results in

overgrazing of the less sloping areas.
Suitable management practices:

» Proper woodland grazing

* Access roads

» Forest land erosion control system
* Forest land management

» Woodland improved harvesting

¢ Woodland improvement

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

¢ These woodlands of ponderosa pine provide habitat
for many species.

¢ Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vle, nonirrigated
Woodland site: Loamy Upland 17-22" p.z.

13—Grieta fine sandy loam, 1 to 5 percent
slopes

Setting

Landform: fan terraces
Flooding: none

Soil Survey

Elevation: 4,700 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Grieta soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 3 inches—brown fine sandy loam
3to 21 inches—dark brown loam

21 to 25 inches—brown loam

25 to 36 inches—Ilight brown loam

36 to 60 inches—light brown loam

Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity. high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

*» Soils that have slopes of more than 5 percent.

» Soils that are moderately deep to bedrock.

* Areas of Pennell soils on higher convex positions.
* Areas of Sheppard soils.

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—galleta, blue grama,
fourwing saltbush, Mormon-tea

* Present plant community—squirreltail, galleta, blue
grama, Mormon-tea

* Important forage species—qalleta, blue grama,
fourwing saltbush, Mormon-tea

Major management factors: hazard of wind erosion
General management considerations:

* Ground cover should be maintained or improved to
reduce erosion hazard.

¢ Readily responds to proper management.

Suitable management practices:

* Proper grazing use

* Fencing

* Deferred grazing
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* Water developments
Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

¢ Open rangeland wildlife prefer this site.

* Water is lacking.

Interpretive Groups

Land capability classification: Vlle, nonirrigated

Range site: Sandy Loam Upland 7-11" p.z.

14—Grieta loam, 1 to 5 percent slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 4,700 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days
Composition

Grieta loam soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0to 3 inches—brown loam

3to 21 inches—dark brown loam
21 to 25 inches—brown loam

25 to 36 inches—light brown loam
36 to 60 inches—light brown loam

Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent.

» Areas of Palma sandy loam.

¢ Areas of Jocity loam and silty clay loam on stream

terraces.
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* Areas of Begay sandy loam.
Use and Management

Rangeland

Dominant vegetation:

» Potential plant community—Indian ricegrass,
needleandthread, squirreltail, fourwing saltbush

* Present plant community—threeawn, galleta, Indian
ricegrass, fourwing saltbush

* Important forage species—Indian ricegrass,
squirreltail, fourwing saltbush, galleta

Major management factors: droughty

General management considerations:

» QOveruse can occur because livestock prefer this site
over other sites in the adjacent area.

 Use brush management in areas where unpalatable
species have increased significantly.

* Planned grazing systems help to gain better
livestock distribution.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Brush management

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

* Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Vlls, nonirrigated
Range site: Loamy Upland 7-11" p.z.

15—Gypsiorthids-Gypsiorthids, shallow
complex, 1 to 50 percent slopes

Setting

Landform: fan terraces and hills (fig. 4)

Flooding: none

Slope range: 1 to 50 percent

Elevation: 4,400 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Gypsiorthids and similar soils: 60 percent
Gypsiorthids, shallow and similar soils: 35 percent
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Contrasting inclusions: 5 percent
Reference Profile

Gypsiorthids

0 to 2 inches—brown silt loam

2 to 13 inches—uvery pale brown coarse sandy loam

13 to 31 inches—light brownish gray loamy coarse
sand

31 to 60 inches—light brownish gray coarse sandy
loam

Gypsiorthids, shallow

0 to 1 inch—strong brown silt loam
1 to 7 inches—light brown coarse sandy loam
7 inches—weathered gypsiferous shale

Soil Properties and Qualities

Gypsiorthids

Parent material: alluvium from gypsiferous shales
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

.
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Soil Survey

Available water capacity: low

Potential rooting depth: 60 inches or more
Runoff: slow to very rapid

Hazard of water erosion: very severe
Hazard of wind erosion: moderate
Corrosivity: concrete—high

Gypsiorthids, shallow

Parent material: alluvium from gypsiferous shales
Depth class: very shallow and shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 4 to 20 inches

Runoff: slow to very rapid

Hazard of water erosion: very severe

Hazard of wind erosion: moderate

Corrosivity: concrete—high

Inclusions

Contrasting inclusions:

¢ Soils that have slopes of more than 50 percent
* Areas of Pennell soils on hills

* Areas of Brinkerhoff soils on fan terraces

Figure 4.—Areas of Gypsiorthids-Gypsiorthids, shallow complex, 1 to 50 percent slopes, with the Vermillion Cliffs mapped as

Torriorthents-Rock outcrop complex, 30 to 70 percent slopes.
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Use and Management
Rangeland

Dominant vegetation on the Gypsiorthids soil:

* Potential plant community—Indian ricegrass,

needleandthread, galleta, shadscale

 Present plant community—galleta, gyp dropseed,

shadscale, Princess plume

* Important forage species—galleta, Indian ricegrass,

squirreltail, fourwing saltbush

Dominant vegetation on the Gypsiorthids, shallow soil:

* Potential plant community—gyp dropseed, galleta,

buckwheat, Utah serviceberry

Present plant community—gyp dropseed, fourwing

saltbush, shadscale, bigelow sagebrush

 Important forage species—galleta, squirreltail,

fourwing saltbush, cliffrose

Major management factors: slope, content of gypsum,
depth to bedrock, available water capacity, hazard
of water erosion

General management considerations on the
Gypsiorthids and Gypsiorthids, shallow soils:

* On the Gypsiorthids shallow part, siope limits

access by livestock and results in overgrazing of the

less sloping areas.

» On the Gypsiorthids part, production of vegetation

suitable as forage is limited by the high gypsum

content.

+ Desirable grasses are slow to recover even under the

best management.

» Cattle usually avoid areas of this unit unless their

movement is restricted by fencing.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Deferred grazing

Building Site Development

General management considerations:

* Introduction of water in any amount will cause some
degree of subsidence because of the gypsum content
of the soil.

¢ Excavation increases the risk of wind and water
erosion.

* The deep cuts needed to level the road surface can
expose soft bedrock; however, it can be easily
excavated.

» Septic tank absorption fields may function poorly
because of the limited soil depth.

Suitable management practices:
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* Rain gutters should be used to dump the rain at least
6 feet from the foundations.

» Revegetate disturbed areas at construction sites

as soon as possible to reduce the risk of wind

erosion.

* Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

» Preserve the existing plant cover during construction
to reduce the risk of erosion.

* Consider the depth to which frost penetrates in
designing footings and road bases.

* Offset the risk of corrosion to concrete and uncoated
steel pipe by using sulfate-resistant cement and
treated steel pipe that have cathodic protectors.

* Install culverts to carry seasonal runoff where roads
cross natural drainageways.

» Design roads to control surface runoff and stabilize
cut slopes.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

« Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

* Either select plants that tolerate droughtiness or
provide irrigation.

 The soil should not be irrigated within 4 feet of the
foundation because of the potential for subsidence.

Wildlife Habitat

Suitability of the Gypsiorthids soil for herbaceous
plants and shrubs: poorly suited

» Water is lacking

Suitability for the Gypsiorthids, shallow soil for
herbaceous plants and shrubs: moderately suited

* This part has fair plant diversity for wildlife use.

* Competition between wildlife and cattle can be

severe during all seasons.

Interpretive Groups

Land capability classification: Gypsiorthids soil—Vlls,
nonirrigated; Gypsiorthids, shallow soil—VIls,
nonirrigated

Range site: Gypsiorthids soil—Gypsum Upland 7-11"
p.z.; Gypsiorthids, shallow soil—Gypsum Hills
7-11"p.z.
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16—Hatknoll-Kinan complex, 1 to 10
percent slopes

Setting

Landform: fan terraces

Flooding: none

Slope range: 1 to 10 percent

Elevation: 4,700 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Hatknoll and similar soils: 50 percent
Kinan and similar soils: 35 percent
Contrasting inclusions: 15 percent

Typical Profile
Hatknolli

Rock fragments on the surface: 5 percent gravel
0 to 3 inches—dark brown silty clay loam

3 to 20 inches—dark brown silty clay

20 to 25 inches—reddish brown gravelly silty clay
25 to 60 inches—light brown loam

Kinan

Rock fragments on the surface: 30 percent gravel

0to 7 inches—brown gravelly loam

7 to 14 inches—yellowish red gravelly loam

14 to 28 inches—pinkloam

28 to 44 inches—light reddish brown loam

44 to 51 inches—yellowish red channery loam

51 to 60 inches—reddish brown very channery sandy
clay loam

Soil Properties and Qualities
Hatknoll

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 or more inches

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: slight

Shrink-swell potential: high

Soil Survey

Kinan

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate
Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate to severe
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 10 percent.

» Soils that have more than 35 percent rock fragments
and that have a high content of lime.

Similar inclusions:

¢ Loamy soils that have more than 18 percent clay in
the profile.

Use and Management
Rangeland

Dominant vegetation on the Hatknoll soil:

* Potential plant community—galleta, fourwing

saltbush, Indian ricegrass, Mormon-tea

* Present plant community—galleta, squirreltail, blue

grama, rabbit brush

* Important forage species—galleta, fourwing saltbush,

squirreltail, Mormon-tea

Dominant vegetation on the Kinan soil:

¢ Potential plant community—black grama, blue

grama, Indian ricegrass, needleandthread

* Present plant community—gramas, needlegrasses,

squirreltail, threeawn

* Important forage species—Indian ricegrass, blue

grama, black grama, fourwing saltbush

Major management factors: hazard of water erosion
(Kinan), slow permeability (Hatknoll)

General management considerations on the Hatknoll
and Kinan soils:

* Vegetation of the Hatknoll part is difficult to restore

once the plant cover has been altered.

* Ground cover should be maintained or improved to

reduce the hazard of erosion.

+ Kinan part responds well to good management.

* Good livestock distribution is necessary to use the

forage properly.

Suitable management practices:
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* Proper grazing use

* Planned grazing systems
¢ Fencing

* Deferred grazing

Wiidlife Habitat

Suitability of the Hatknoll and Kinan soil for
herbaceous plants and shrubs: moderately suited

Management consideration:

» Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Hatknoll—Vlls,
nonirrigated; Kinan—Vlie, nonirrigated

Range site: Hatknoll—Clayey Upland 7-11" p.z.;
Kinan—Loamy Upland 7-11" p.z.

17—Havasupai-Mellenthin complex, 2 to
12 percent slopes

Setting

Landform: Havasupai—fan terraces; Mellenthin—hills;

Flooding: none

Slope range: Havasupai—2 to 8 percent; Mellenthin—2
to 12 percent

Elevation: 4,800 to 5,500 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Havasupai and similar soils: 65 percent
Mellenthin and similar soils: 15 percent
Contrasting inclusions: 20 percent

Typical Profile
Havasupai

0 to 2 inches—brown very gravelly loam

2 to 9 inches—brown gravelly loam

9to 17 inches—brown extremely gravelly loam

17 to 35 inches—hardpan

35 to 60 inches—light brown extremely gravelly sandy
loam

Mellenthin

0 to 8 inches—brown very gravelly loam
8 to 15 inches—light brown very gravelly loam
15 inches—fractured limestone

Soil Properties and Qualities

Havasupai

Parent material: alluvium from limestone
Depth class: shallow to a hardpan
Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: slight

Hazard of wind erosion: very slight

Mellenthin

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

*» Soils that are deep and moderately deep on
toeslopes and stream terraces.

» Areas of Rock outcrop.

+ Soils that have slopes of more than 15 percent.
* Areas that have 1 to 10 percent stones on the

surface.
Similar inclusions:
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¢ Soils that are similar to Mellenthin but less than 35

percent rock fragments.

* Soils that have a surface texture of gravelly loam,

gravelly sandy loam or cobbly loam.

¢ Soils that are less than 10 inches to bedrock.
» Soils that are similar to Havasupai but that have

redder color.
Use and Management

Rangeland

Dominant vegetation on the Havasupai soil:

* Potential plant community—Indian ricegrass,

needleandthread, big sagebrush, blue grama

* Present plant community—big sagebrush, galleta,

blue grama
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¢ Important forage species—black grama, Indian

ricegrass, bottlebrush squirreltail, galleta

Dominant vegetation on the Mellenthin soil:

* Potential plant community—Indian ricegrass, galleta,

big sagebrush, needleandthread

¢ Present plant community—big sagebrush, blue

grama

» Important forage species—black grama, Indian

ricegrass, bottlebrush, squirreltail, galleta

Major management factors: very low available water
capacity, depth to bedrock or hardpan, Rock
outcrop

General management considerations on the Havasupai
and Mellenthin soils:

¢ Suitable forage for livestock is limited by lime.

*» Lack of seed source and competition from shrubby

species for moisture makes desirable grasses slow to

recover.

* Water development is limited because of the shallow

depth to bedrock.

¢ Low productivity potential makes seeding not

practical on this unit.

Suitable management practices:

* Proper grazing use

* Fencing

* Planned grazing system

» Deferred grazing

Wildlife Habitat

Suitability of the Havasupai and Mellenthin soils for
herbaceous plants and shrubs: moderately suited

Management considerations:

» Scattered pinyon-juniper trees add structural

diversity to this open grassland.

¢ The Rock outcrop grows no vegetation but is

important for nest sites, resting cover, hunting

perches, escape, and dens.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Range site: Shallow Loamy 10-14"p.z.

18—Jocity loamy fine sand, saline-sodic,
1 to 3 percent slopes

Setting

Landform: stream terraces
Flooding: none to rare
Elevation: 4,700 to 4,900 feet

Soil Survey

Mean annual precipitation: 6 to 10 inches
Mean annual air temperature: 55 to0 57 degrees F
Frost-free period: 165 to 180 days

Composition

Jocity soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 4 inches—brown loamy fine sand
4 to 23 inches—brown silt loam

2310 34 inches—brown loam

34 to 46 inches—brown silt loam

46 to 60 inches—brown loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: moderate

Potential rooting depth: 60 or more inches

Runoff: medium

Hazard of water erosion: slight with gullying potential
Hazard of wind erosion: high

Salinity: very slightly saline (ECe 2-4 mmhos)

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 3 percent

* Soils that are loamy sand throughout.

* Soils on flood plains.

* Soils that are strongly alkaline.

Similar inclusions:

* Soils averaging less than 18 percent clay in the
profile.

» Soils that have silty clay loam, silty clay or loam
surfaces.

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—western wheatgrass,

ricegrass, fourwing saltbush, greasewood

* Present plant community—Inland saltgrass,

greasewood, shadscale

Important forage species: western wheatgrass, Indian
ricegrass, squirreltail

Major management factors: salinity, hazard of wind
erosion, gullying potential
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General management considerations:

* Ground cover should be maintained or improved to
reduce the high erosion hazard.

* When disturbed serious erosion occurs.

* Good livestock distribution needed in order to
properly utilize the forage.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

» Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

* Water may stand on the flat areas after rainstorms.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Saline Upland, Loamy 7-11" p.z.

19—Jocity-Clayhole complex, 1 to 4
percent slopes

Setting

Landform: Jocity—stream terraces; Clayhole—alluvial
fans

Landscape position: Jocity—lower more level
slopes

Flooding: Jocity—rare; Clayhole—rare

Slope range: 1 to 4 percent

Elevation: 4,400 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days

Composition

Jocity and similar soils: 50 percent
Clayhole and similar soils: 30 percent
Contrasting inclusions: 20 percent

Typical Profile
Jocity

0 to 4 inches—brown silty clay loam
4 to 23 inches—brown silt loam

23 to 34 inches—brown loam

34 to 46 inches—brown silt loam

46 to 60 inches—brown loam

Clayhole

0 to 2 inches—reddish brown silty clay loam
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2 to 60 inches—yellowish red loam, high in gypsum

Soil Properties and Qualities
Jocity

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very high

Potential rooting depth: 60 or more inches

Runoff: medium

Hazard of water erosion: moderate with gullying
potential

Hazard of wind erosion: moderate

Clayhole

Parent material: alluvium from gypsiferous shale

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate

Potential rooting depth: 60 inches or more

Runoff: slow

Hazard of water erosion: moderate with guilying
potential

Hazard of wind erosion: moderate

Subsidence: some potential for differential settlement

Gypsum content: 15 to 45 percent

Corrosivity: Concrete—high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 4 percent.

» Areas of Brinkerhoff on fan terraces.

 Areas of Grieta on fan terraces

* Soils that are similar to Clayhole but sandy loam
throughout.

s Areas of gullies.

Use and Management
Rangeland

Dominant vegetation on the Jocity soil:

* Potential plant community—galleta, winterfat,
fourwing saltbush, Indian ricegrass

* Present plant community—fourwing saltbush,
winterfat, shadscale, galleta

* Important forage species—Indian ricegrass, fourwing
saltbush, winterfat, galleta

Dominant vegetation on the Clayhole soil:

+ Potential plant community—Indian ricegrass, galleta,
gyp dropseed, shadscale

* Present plant community—galleta, Indian ricegrass,
shadscale, gyp dropseed
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Figure 5.—Areas of Jocity-Clayhole complex, 1 to 4 percent slopes. Water for livestock is derived from deep wells or water
harvesting catchments.

* Important forage species—galleta, Indian ricegrass, General management considerations on the Jocity and
fourwing saltbush Ciayhole soils:
Major management factors: content of gypsum, gully » Forage for livestock is limited by the high content of

erosion, flooding gypsum in the Clayhole part.
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* Lack of seed source and competition from shrubby
species for moisture make desirable grasses slow to
recover on the Clayhole part.

* Clayhole soil has a relatively low productivity of
forage plants.

* Grazing should be delayed until the Jocity part has
dried out sufficiently to withstand trampling and
compaction.

* Some areas of Jocity part have been converted to
cropland and pasture (fig. 5).

Suitable management practices:

* Proper grazing use

¢ Planned grazing system

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability of the Jocity soil for herbaceous plants and
shrubs: moderately suited

Management consideration:

» Poor vegetative diversity.

Suitability for the Clayhole soil for herbaceous plants
and shrubs: moderately suited

Management consideration:

» Competition between wildlife and cattle can be

severe during all seasons.

Interpretive Groups
Land capability classification: Vlls, nonirrigated

Range site: Jocity—Silty Upland 7-11" p.z.; Clayhole—
Gypsum Upland 7-11" p.z.

20—Jocity silty clay loam, 1 to 4 percent
slopes

Setting

Landform: stream terraces

Flooding: none

Elevation: 4,400 to 4,900 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Jocity soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 4 inches—reddish brown and yellowish red silty
clay loam
4 to 11 inches—reddish brown clay
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11 to 15 inches—yellowish red fine sandy loam
15 to 33 inches—reddish brown clay loam
33 to 60 inches—reddish brown fine sandy loam

Soil Properties and Qualities

Parent material: mixed alluvium

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 or more inches

Runoff: medium

Hazard of water erosion: slight with gullying potential
Hazard of wind erosion: moderate

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 4 percent.

» Soils that are sandy loam throughout.

* Soils that have a high content of gypsum on alluvial
fans.

* Soils that are similar to Jocity but on flood plains
that flood during prolonged high-intensity storms.

* Soils that are slightly saline.

¢ Areas that are gullied.

Similar inclusions:

*» Soils that have a loam or sandy loam surface.

* Soils that are siity throughout.

* Soils averaging less than 18 percent clay in the
profile.

* Soils without any structure.

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—galleta, winterfat,

fourwing saltbush, Indian ricegrass

* Present plant community—fourwing saltbush,

winterfat, shadscale, galleta

Important forage species: Indian ricegrass, fourwing
saltbush, winterfat, galleta

Major management factors: gully erosion, moderately
slow permeability, droughtiness

General management considerations:

* Planned grazing systems can be readily adopted on

this site.

» Grazing should be delayed until the soil has

dried out sufficiently to withstand trampling and

compacting.

* Forage plants can be limited by the slow infiltration

and droughtiness.
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¢ Some areas of this soil have been converted to
cropland and pasture.

Suitable management practices:

* Proper grazing use

* Planned grazing system

* Deferred grazing

* Fencing

Cropland

General management considerations:

* Low annual precipitation limits the crops that can be
grown on this soil.

¢ Crops that tolerate drought are best suited. The
moisture available is not adequate for good growth of
other crops.

* Because of low precipitation, this soil is poorly suited
to dryland farming.

* |rrigation is required for maximum production of
crops.

This soil is suited to most irrigation systems.

¢ |f sprinklers are used, apply water slowly to minimize
runoff.

* Wind erosion can be reduced by maintaining plant
cover, keeping mulch on the surface, keeping the
surface of the soil rough and limiting the width of strips
of unprotected soil.

Wildlife Habitat

Suitability for herbaceous plants and shrubs: poorly
suited

Management consideration:

* Poor vegetative diversity.

Interpretive Groups

Land capability classification: lle, irrigated; VI|s,
nonirrigated
Range site: Silty Upland 7-11" p.z.

21—Jocity silty clay loam, 1 to 2 percent
slopes, flooded

Setting

Landform:flood plains

Flooding:occasional for very brief periods
Elevation: 4,600 to 4,800 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Jocity soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Soil Survey

Typical Profile

0 to 4 inches—brown silty clay loam
4 to 23 inches—brown silt loam

23 to 34 inches—brown loam

34 to 46 inches—brown silt loam

46 to 60 inches—brown loam

Soil Properties and Qualities

Parent material: alluvium from sandstone and shale
Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very high

Potential rooting depth: 60 or more inches

Runoff: ponded or very slow

Hazard of water erosion: moderate

Hazard of wind erosion: moderate

Inclusions

Contrasting inclusions:

*» Soils that are clayey throughout.

* Soils that are loamy sand throughout.

* Soils that have a high salinity.

* Soils that are similar to Jocity but on stream terraces
that do not flood.

* Soils that flood for long periods of time.

» Soils that have gypsum in the profile.

Similar inclusions:

*» Soils that have loam, silty clay loam, clay loam or
sandy loam surfaces.

* Soils that are similar to Jocity but that are silt loam
throughout.

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—alkali sacaton, winterfat,

fourwing saltbush, galleta

* Present plant community—galleta, threeawn, ring

muhly

* Important forage species: alkali sacaton, winterfat,

fourwing saltbush, galleta

Major management factors: flash flooding, gully
erosion, moderately slow permeability

General management considerations:

+ Grazing shouid be delayed until the soil has

sufficiently dried to prevent trampling and compaction.

* Grazing rotation systems should be used to avoid

this soil during wet periods.

Suitable management practices:

* Proper grazing use

* Planned grazing systems
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¢ Fencing
* Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Interpretive Groups

Land capability classification: Vils, nonirrigated
Range site: Clay Loam Bottom 7-11" p.z.

22—Kinan gravelly loam, 1 to 15 percent
slopes

Setting

Landform: fan terraces

Flooding:none

Elevation: 4,700 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Kinan soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

Rock fragments on surface: 25 percent gravel

0to 7 inches—brown gravelly loam

7 to 14 inches—yellowish red gravelly loam

14 to 28 inches—pink loam

28 to 44 inches—light reddish brown loam

44 to 51 inches—yellowish red channery loam

51 to 60 inches—reddish brown very channery sandy
clay loam

Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate
Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: severe

Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent.

* Soils that are similar to Kinan but that have more
than 35 percent rock fragments.

* Soils that have a high content of gypsum.
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¢ Soils that are shallow to limestone.

e Areas of cliffs.

Similar inclusions:

» Loamy soils but that have a higher clay content.

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,
needleandthread, blue grama, black grama

* Present plant community—needlegrasses, Indian
ricegrass, blue grama, Mormon-tea

« important forage species: black grama, blue grama,
Indian ricegrass, fourwing saltbush

Major management factors: hazard of water erosion
General management considerations:

» Use brush management in areas where unpalatable
species have increased significantly.

* Vigor of desirable forage plants should be maintained
or improved to reduce erosion hazard.

» Overuse can occur because livestock prefer this site
over other sites in adjacent areas.

Suitable management practices:

* Proper grazing use

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

* Open rangeland wildlife prefer this site.

» The Rock outcrop grows no vegetation but is

important for nest sites, resting cover, hunting

perches, escape and dens.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Loamy Upland 7-11" p.z.

23—Kinan-Hatknoll-Grieta complex, 1 to 5
percent slopes

Setting

Landform: fan terraces (fig. 6)

Landscape position: Hatknoll—lower concave
positions; Kinan and Grieta—higher convex
positions

Slope range: 1to 5 percent

Flooding:none

Elevation: 4,700 to 5,000 feet

Mean annual precipitation: 6 to 10 inches
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Mean annual air temperature: 5510 57 degrees F
Frost-free period: 165 to 180 days

Composition

Kinan and similar soils: 50 percent
Hatknoll and similar soils: 25 percent
Grieta and similar soils: 15 percent
Contrasting inclusions: 10 percent

Typical Profile
Kinan

0to 7 inches—brown loam

7 to 14 inches—yellowish red gravelly loam
14 to 28 inches—pink loam

28 to 44 inches—light reddish brown loam

Soil Survey

44 to 51 inches—yellowish red channery loam
51 to 60 inches—reddish brown very channery sandy
clay loam

Hatknoll

0 to 3 inches—dark brown silty clay loam

3 to 20 inches—dark brown silty clay

20 to 25 inches—reddish brown gravelly silty clay
25 to 60 inches—light brown loam

Grieta

0 to 3 inches—brown loam

3to 21 inches—dark brown loam
21 to 25 inches—brown loam

25 to 36 inches—light brown loam
36 to 60 inches—light brown loam

Figure 6.—Kinan-Hatknoll-Grieta complex, 1 to 5 percent slopes, is on the fan terraces between Gypsiorthids-Gypsiorthids,
shallow complex, 1 to 50 percent slopes, in the foreground and Wutoma-Lozinta complex, 15 to 50 percent slopes, on the
cinder cones in the background.
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Soil Properties and Qualities
Kinan

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate
Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Hatknoll

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 or more inches

Runoff: medium

Hazard of water erosion: slight

Hazard of wind erosion: slight

Shrink-swell potential: high

Grieta

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

+ Soils that have slopes of more than 5 percent.
* Soils that have more than 35 percent rock
fragments.

Similar inclusions:

* Grieta soils that have a silty clay loam surface.
¢ Soils that have slopes of less than 1 percent.

Use and Management
Rangeland

Dominant vegetation on the Grieta and Kinan soils:
* Potential plant community—Indian ricegrass,
needleandthread, blue grama, black grama

* Present plant community—blue grama, squirreltail,
Indian ricegrass, galleta
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* Important forage species—Indian ricegrass, black

grama, blue grama, fourwing saltbush

Dominant vegetation on the Hatknoll soil:

* Potential plant community—galleta, Indian ricegrass,

Mormon-tea, fourwing saltbush

* Present plant community—galleta, squirreltail, Indian

ricegrass, rabbitbrush, Mormon-tea

* Important forage species—fourwing saltbush,

squirreltail, winterfat

Major management factors: slow permeability
(Hatknoll)

General management considerations on the Grieta and
Kinan soils:

» Readily responds to proper management.

« Good livestock distribution is necessary to use the

forage properly.

General management considerations on the Hatknoll
soil:

* Vegetation is difficult to restore once the plant cover

has been altered.

* Ground cover should be maintained or improved to

reduce the hazard of erosion.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

 Deferred grazing

Wildlife Habitat

Suitability of the Kinan-Hatknoll-Grieta soils for
herbaceous plants and shrubs: moderately suited

Management consideration:

» Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Vlls, nonirrigated
Range site: Kinan and Grieta—Loamy Upland 7-11"
p.z.; Hatknoll—Clayey Upland 7-11" p.z.

24—Kinan-Pennell complex, 1 to 20
percent slopes

Setting

Landform: Kinan—fan terraces; Pennell—hills

Flooding: none

Slope range: Kinan—1 to 10 percent; Pennell—1 to 20
percent

Elevation: 4,700 to 5,100 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days
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Composition

Kinan and similar soils: 55 percent
Pennell and similar soils: 35 percent
Contrasting inclusions: 10 percent

Typical Profile

Kinan

Rock fragments on the surface: 30 percent gravel

0 to 7 inches—brown gravelly loam

7 to 14 inches—yellowish red gravelly loam

14 to 28 inches—pink loam

28 to 44 inches—light reddish brown loam

44 to 51 inches—yellowish red channery loam

51 to 60 inches—reddish brown very channery sandy
clay loam

Pennell

Rock fragments on the surface: 25 percent gravel
0to 2 inches—brown gravelly loam

2 to 9 inches—brown sandy loam

9 to 12 inches—brown gravelly sandy loam

12 inches—limestone

Soil Properties and Qualities

Kinan

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: moderate
Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Pennell

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderately rapid
Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium to rapid

Hazard of water erosion: very severe
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:
» Soils that have slopes of more than 20 percent.
* Soils on flood plains.

Soil Survey

* Soils high in gypsum content.

* Areas of Rock outcrop.

* Soils that are moderately deep to bedrock.
Similar inclusions:

* Soils that are similar to Pennell but less than 10
inches to bedrock.

Use and Management
Rangeland

Dominant vegetation on the Kinan soil:

* Potential plant community—Indian ricegrass,

needleandthread, blue grama, black grama

* Present plant community—blue grama,

needlegrasses, squirreltail, threeawn

* Important forage species—Indian ricegrass, black

grama, biue grama, fourwing saltbush

Dominant vegetation on the Pennell soil:

* Potential plant community—black grama, galileta,

Indian ricegrass

* Present plant community—black grama, galleta,

rabbitbrush, snakeweed

* Important forage species—galleta, Indian ricegrass,

black grama

Major management factors: depth to bedrock and very
low available water capacity (Pennell); hazard of
water erosion

General management considerations on the Kinan and
Pennell soils:

* Brush management and range seeding are limited

because of shallow depth to bedrock and low water

holding capacity on the Pennell part.

* Earthen water impoundments are limited because of

shallow depth to bedrock on the Pennell part.

* Ground cover should be maintained or improved to

reduce the hazard of erosion.

* Kinan part responds well to good management.

* Good livestock distribution is necessary to use the

forage properly.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability of the Kinan and Pennell soils for
herbaceous plants and shrubs: moderately suited

Management consideration:

* Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
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Range site: Kinan—Loamy Upland 7-11" p.z.; Pennell—
Shallow Loamy 7-11" p.z.

25—Klondike sandy clay loam, 2 to 15
percent slopes

Setting

Landform: hills

Flooding: none

Elevation: 4,800 to 5,000 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Klondike soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 10 percent channers
0 to 2 inches—reddish brown sandy clay ioam

2 to 8 inches—reddish brown clay loam

81to 11 inches—reddish brown loam

11 inches—fractured sandstone

Soil Properties and Qualities

Parent material: alluvium from sandstone and shale
Depth class: shallow

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very low

Potential rooting depth: 10 to 20 inches

Runoff: medium to rapid

Hazard of water erosion: very severe

Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

 Soils that have slopes of more than 15 percent.

* Soils that are moderately deep over sandstone.

* Soils that are deep and more than 35 percent rock
fragments.

» Soils that are clayey.

» Areas of Rock outcrop.

Similar inclusions:

* Soils that have slopes of less than 2 percent.

Use and Management
Rangeland

Dominant vegetation:
* Potential plant community—Dblack grama, blue
grama, big sagebrush, needleandthread
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* Present plant community—big sagebrush, blue

grama, squirreltail

» Important forage species—black grama, blue grama,

fourwing saltbush

Major management factors: depth to bedrock, very low
available water capacity, hazard of water erosion

General management considerations:

» Range seeding is limited because of very low

available water capacity.

* This soil is limited for earthen water impoundments

because of shallow depth to bedrock.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

» Scattered pinyon-juniper trees add structural

diversity to this open grassland.

Interpretive Groups

Land capability classification: Vle, nonirrigated
Range site: Shallow Loamy 10-14"p.z.

26—Lava Flows

Lava flows are areas that are covered by lava. This
flow has sharp jagged surfaces, crevices, and angular
blocks characteristic of lava. A little soil material may
be in a few cracks and sheltered pockets, but the flow
is virtually devoid of plants except for lichens and a
few oak trees.

These areas grow no vegetation but are used for
dens, nests, and escape cover. Water may be found in
potholes.

Interpretive Groups

Lava flows is not assigned a capability subclass or a
range site.

27—Lozinta extremely gravelly loam, 1 to
15 percent slopes

Setting

Landform: fan terraces

Flooding:none

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F



52

Frost-free period: 135 to 150 days
Composition

Lozinta soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

Rock fragments on surface: 70 percent cinders

0 to 10 inches—dark brown extremely gravelly loam
10 to 24 inches—brown extremely gravelly loam

24 to 60 inches—>black cinders

Soil Properties and Qualities

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (moderately deep to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 or more inches

Runoff: medium

Hazard of water erosion: slight

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent.

* Areas of Wukoki soils.

* Soils that have less than 60 percent cinders in the
profile.

* Soils deeper than 40 inches to cinders.

Use and Management
Grazeable Woodland

Dominant vegetation:

¢ Potential plant community—juniper, pinyon, blue

grama, black grama

* Present plant community—juniper, pinyon, blue

grama, snakeweed

Important forage species: blue grama, black grama,
needleandthread, cliffrose

Major management factors: very low available water
capacity

General management considerations:

* This unit responds moderately well to management.

¢ Production of fuelwood for this unit is 2-4 cords/acre.

* Water developments are generally lacking on this
unit.

Suitable management practices:

¢ Proper woodland grazing

* Planned grazing system

Soil Survey

* Fencing
* Deferred grazing
* Access roads

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

* These woodlands of pinyon-juniper provide habitat for
many species.

* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Woodland site: Cinder Upland 14-18"p.z.

28—L ozinta extremely gravelly loam, 15 to
45 percent slopes

Setting

Landform: cinder cones

Flooding: none

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Lozinta soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

Rock fragments on surface: 65 percent cinders

0to 10 inches—dark brown extremely gravelly
loam

10 to 24 inches—brown extremely gravelly loam

24 to 60 inches—Dblack cinders

Soil Properties and Qualities

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (moderately deep to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 or more inches

Runoff: rapid

Hazard of water erosion: severe

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:
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« Soils that have slopes of more than 45 percent.

¢ Soils that are similar to Lozinta but that have a zone
of lime accumulation.

 Soils deeper than 40 inches to cinders.

* Soils shallow to cinders.

» Soils that are similar to Lomaki but that have loam to
about 15inches.

+ Soils that have a lime cemented hardpan above 20
inches.

Similar inclusions:

* Soils that have slopes of less than 15 percent.

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—juniper, pinyon, blue

grama, snakeweed

* Present plant community—juniper, pinyon, black

grama, blue grama

Important forage species: blue grama, black grama,
needleandthread, cliffrose

Major management factors: very low available water
capacity, slope, hazard of water erosion

General management considerations:

» Low productivity and steep slopes limit management

alternatives.

* Steep slopes limit access by livestock and result in

overgrazing of lesser sloping areas.

» Water developments are generally lacking on this

unit.

» Production of fuelwood for this unit is 2-3

cords/acre.

Suitable management practices:

* Proper woodiand grazing

* Fencing

* Access roads

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

» These woodlands provide habitat for many species.
» Firewood gatherers should not disturb nest trees.

e Water is lacking.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Woodland site: Cinder Hills 14-18" p.z.
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29—Manikan silty clay loam, 1 to 4 percent
slopes

Setting

Landform: stream terraces

Flooding: none

Elevation: 4,900 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Querencia soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

0 to 4 inches—brown silty clay loam
4 to 23 inches—brown silt loam

23 to 34 inches—brown loam

34 to 46 inches—brown silt loam

46 to 60 inches—brown loam

Soil Properties and Qualities

Parent material: alluvium from sandstone and shale
Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: very high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: slight with gullying potential
Hazard of wind erosion: moderate

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 4 percent.

» Soils that are sandy loam throughout.

* Soils that have a high content of gypsum on alluvial
fans.

* Soils that are similar to Querencia but on flood piains
that flood during prolonged high intensity storms.

* Soils that are slightly saline.

* Areas that are gullied.

Similar inclusions:

* Soils that have loam or sandy loam surfaces.

* Soils that are silty throughout.

* Soils that have less than 18 percent clay.

* Soils that lack structure.
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Use and Management
Rangeland
Dominant vegetation:

* Potential plant community—blue grama, black

grama, western wheatgrass, bottlebrush squirreltail, big

sagebrush

¢ Present plant community—bottlebrush squirreltail,

galleta, fourwing saltbush, big saltbush

Important forage species: western wheatgrass,
fourwing saltbush, blue grama, black grama

Major management factors: gully erosion

General management considerations:

» Seeding is difficult because of the shrinking and

swelling of this soil.

» Seed only plants that tolerate shrinking and sweiling.

* The vegetation on this soil is often difficult to restore

once the plant cover has been altered.

e Grazing should be delayed until the soil has dried

sufficiently to withstand trampling and compaction.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Wildlife Habitat

Suitability for herbaceous plants and shrubs: poorly
suited

Management consideration:

* Poor vegetative diversity.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Range site: Clayey Upland 10-14" p.z.

30—Mellenthin-Anasazi complex, 1 to 15
percent slopes

Setting

Landform: hills

Landscape position: Mellenthin—convex positions;
Anasazi—toeslopes, footslopes and other concave
siopes

Flooding: none

Slope range: Mellenthin—1 to 15 percent; Anasazi—1
to 10 percent

Elevation: 5,000 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Soil Survey

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mellenthin and similar soils: 50 percent
Anasazi and similar soils: 40 percent
Contrasting inclusions: 10 percent

Typical Profile
Mellenthin

Rock fragments on the surface: 25 percent gravel
0 to 8 inches—brown gravelly fine sandy loam

8 to 15 inches—light brown very gravelly loam

15 inches—limestone

Anasazi

Rock fragments on the surface: 20 percent gravel
0to 12 inches—brown gravelly loam

1210 21 inches—light brown gravelly loam

21 to 23 inches—pink very gravelly loam

23 inches—limestone

Soil Properties and Qualities
Mellenthin

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Anasazi

Parent material: alluvium from limestone
Depth class: moderately deep

Drainage class: well drained
Permeability: moderately rapid
Available water capacity: very low
Potential rooting depth: 20 to 40 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderate

Inclusions

Contrasting inclusions:
* Soils that have slopes of more than 15 percent
¢ Soils that are deep on fan terraces
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Similar inclusions:
* Soils that have a loam or gravelly sandy loam
surface

Use and Management
Rangeland

Dominant vegetation on the Mellenthin soil:

* Potential plant community—blue grama,

needleandthread, big sagebrush

* Present plant community—big sagebrush, blue

grama, galleta, rabbitbrush

Important forage species: black grama, blue grama,
Indian ricegrass, galleta

Dominant vegetation on the Anasazi soil:

* Potential plant community—western wheatgrass,

blue grama, big sagebrush, fourwing saltbush

* Present plant community—blue grama, big

sagebrush, galleta, bottlebrush squirreltail

Important forage species: western wheatgrass,
squirreltail, galleta, fourwing saltbush

Major management factors: depth to bedrock, very low
available water capacity

General management considerations on the Mellenthin
and Anasazi soils:

+ Range seeding on the Mellenthin part is limited

because of low available water capacity.

* Anasazi part responds to proper management.

» Overuse can occur because livestock prefer this site

over others in adjacent areas.

» Good livestock distribution is necessary to properly

utilize forage.

» Earthen water impoundments are limited on the

Mellenthin part because of shallow depth to bedrock.

* Use brush management where unpalatable species

have increased significantly on the Anasazi part.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

¢ Fencing

» Deferred grazing

* Brush management

Wildlife Habitat

Suitability of the Mellenthin and Anasazi soils for
herbaceous plants and shrubs: moderately suited

Management considerations:

* Scattered pinyon-juniper trees on the Mellenthin soils

add structural diversity.

» Open rangeland wildlife prefer the Anasazi soil.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Range site: Mellenthin—Shallow Loamy 10-14"p.z.;
Anasazi—Loamy Upland 10-14" p.z.
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31—Mellenthin-Barx complex, 1to 15
percent slopes

Setting

Landform: Mellenthin—hills; Barx—fan terraces

Flooding: none

Slope range: Mellenthin—1 to 15 percent; Barx—1t0 8
percent

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Mellenthin and similar soils: 45 percent
Barx and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile

Mellenthin

Rock fragments on the surface: 20 percent gravel
0 to 8 inches—brown gravelly loam

8 to 15 inches—light brown very gravelly loam

15 inches—limestone

Barx

Rock fragments on the surface: 20 percent gravel

0 to 2 inches—brown gravelly loam

2 to 5 inches—brown sandy clay loam

5 to 8 inches—reddish brown sandy clay loam

8 to 28 inches—yellowish red sandy clay loam

28 to 50 inches—pink and yellowish red sandy clay
loam

50 to 60 inches—reddish brown sandy clay loam

Soil Properties and Qualities

Mellenthin

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: severe

Hazard of wind erosion: moderate

Barx

Parent material: alluvium from sandstone
Depth class: very deep
Drainage class: well drained
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Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent

» Soils that are moderately deep to bedrock

* Soils that are clayey below the surface in the lowest
concave areas

* Curhollow soils on some remnant ridges and short
sideslopes

¢ Jocity soils on active stream terraces

Similar inclusions:

» Soils that have a sandy loam surface layer

Use and Management
Rangeland

Dominant vegetation on the Mellenthin soil:

» Potential plant community—black grama,

needleandthread, galleta, big sagebrush

* Present plant community—big sagebrush, blue

grama, galleta, needleandthread

* Important forage species—needleandthread, blue

grama, black grama, squirreltail

Dominant vegetation on the Barx soil:

* Potential plant community—blue grama, western

wheatgrass, galleta, big sagebrush

* Present plant community—big sagebrush, blue

grama, bottlebrush squirreltail, algerita

Important forage species: western wheatgrass, galleta,
blue grama, fourwing saltbush

Major management factors: depth to bedrock, available
water capacity, hazard of water erosion
(Mellenthin)

General management considerations on the Mellenthin
and Barx soils:

* On the Mellenthin part grasses are very slow to

recover because of the lack of a seed source and the

competition from shrubby species for moisture.

* The Barx part responds well to management.

¢ The Barx part is preferred by livestock over other

soils in the area because of accessibility and

availability of water.

* Livestock grazing should be managed to maintain

the desirable plant cover and protect the soil from

excessive erosion.

Suitable management practices on the Mellenthin and
Barx soils:

* Proper grazing use

* Planned grazing system

Soil Survey

* Fencing
¢ Deferred grazing
* Brush management

Wildlife Habitat

Suitability of the Mellenthin soil for herbaceous plants
and shrubs: moderately suited

Management consideration:

» Scattered pinyon-juniper trees add structural

diversity to this open grassland.

Suitability of the Barx soil for herbaceous plants and
shrubs: moderately suited

Management consideration:

* Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Mellenthin—Vle,
nonirrigated; Barx—VIs, nonirrigated

Range site: Mellenthin—Shallow Loamy 10-14" p.z.;
Barx—Loamy Upland 10-14" p.z.

32—Mellenthin-Progresso complex, 1 to 7
percent slopes

Setting

Landform: Mellenthin—hills; Progresso—fan terraces

Landscape position: Mellenthin—upper convex
position; Progresso—toeslopes, footslopes,
concave areas

Flooding: none

Slope range: 1 to 7 percent

Elevation: 5,000 to 5,500 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Mellenthin and similar soils: 50 percent
Progresso and similar soils: 35 percent
Contrasting inclusions: 15 percent

Typical Profile
Mellenthin

Rock fragments on the surface: 20 percent gravel
0to 8 inches—brown gravelly loam

8 to 15 inches—light brown very gravelly loam

15 inches—limestone

Progresso

0 to 4 inches—yellowish red sandy loam
4 to 27 inches—yellowish red sandy clay loam
27 inches—limestone
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Soil Properties and Qualities

Mellenthin

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderate

Progresso

Parent material: aliuvium from limestone
Depth class: moderately deep

Drainage class: well drained
Permeability: moderate

Available water capacity: low

Potential rooting depth: 20 to 40 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

« Soils that have slopes of more than 7 percent.

» Areas of Rock outcrop.

* Deep soils on stream terraces and some toe slopes.
* Soils high in gypsum.

Similar inclusions:

* Soils that are similar to Progresso but without the
clay increase in the subsoil.

Use and Management

Rangeland

Dominant vegetation on the Mellenthin soil:

* Potential plant community—black grama, blue

grama, needleandthread, big sagebrush

* Present plant community—big sagebrush, blue

grama, galleta, needlegrasses

* Important forage species—black grama, blue grama,

galleta, western wheatgrass

Dominant vegetation on the Progresso soil:

* Potential plant community—blue grama, Indian

ricegrass, fourwing saltbush, big sagebrush

* Present plant community—big sagebrush, blue

grama, bottlebrush squirreltail

Important forage species: Indian ricegrass, blue grama,
galleta, fourwing saltbush

Major management factors: low to very low available
water capacity, depth to bedrock, hazard of wind
erosion (Progresso)
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General management considerations on the Mellenthin
and Progresso soils:

* Range seeding on the Mellenthin part is limited

because of low water holding capacity.

« Overuse can occur because livestock prefer this site

over others in adjacent areas.

 Good livestock distribution is necessary to properly

utilize forage.

* Earthen water impoundments are limited on the

Melienthin part because of shallow depth to bedrock.

Suitable management practices:

e Proper grazing use

» Planned grazing systems

¢ Fencing

* Deferred grazing

Wildlife Habitat

Suitability of the Mellenthin and Progresso soils for
herbaceous plants and shrubs: moderately suited

Management consideration:

« Scattered pinyon-juniper trees add structural

diversity to this open grassland.

Interpretive Groups

Land capability classification: Progresso—Vle,
nonirrigated; Mellenthin—VIs, nonirrigated

Range site: Mellenthin—Shallow Loamy 10-14"p.z.;
Progresso—Sandy Loam Upland, Calcareous
10-14"p.z.

33—NMellenthin very gravelly loam, 1 to 25
percent slopes

Setting

Landform: hills

Flooding: none

Elevation: 4,800 to 5,100 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mellenthin soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 60 percent gravel
0 to 8 inches—brown very gravelly loam

8 to 15 inches—light brown very gravelly loam
15 inches—limestone

Soil Properties and Qualities

Parent material: alluvium from limestone
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Depth class: shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 10 to 20 inches
Runoff: medium to rapid

Hazard of water erosion: moderate to severe
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

 Soils that have slopes of more than 25 percent
*» Soils that are moderately deep on fan terraces
* Soils that are deep on fan terraces

¢ Soils that are high in gypsum

Similar inclusions:

* Soils that have more lime in the profile

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass, blue

grama, needleandthread, big sagebrush

* Present plant community—sagebrush, blue grama,

galleta, rabbitbrush

Important forage species: black grama, blue grama,

galleta, Indian ricegrass

Major management factors: depth to bedrock, very low
available water capacity, slope, hazard of water

erosion
General management considerations:
* Range seeding is limited because of very low
available water capacity.

* This soail is limited for earthen water impoundments

because of shallow depth to bedrock.
Suitable management practices:

* Proper grazing use

* Fencing

» Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

* Scattered pinyon-juniper trees add structural

diversity to this open grassland.

Interpretive Groups

Land capability classification: Ve, nonirrigated
Range site: Shallow Loamy 10-14" p.z.

Soil Survey

34—NMelienthin very gravelly loam, 30 to 50

percent slopes

Setting

Landform:hills

Flooding:none

Elevation: 5,000 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mellenthin soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

Rock fragments on surface: 50 percent gravel
0 to 8 inches—brown very gravelly loam

8 to 15 inches—light brown very gravelly loam
15 inches—limestone

Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: very rapid

Hazard of water erosion: very severe
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 50 percent.
* Soils that are moderately deep and deep on toe
slopes, stream terraces, and flood plains.

* Areas of Rock outcrop.

Similar inclusions:

* Soils that have slopes of less than 30 percent.

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—prairie junegrass, blue

grama, galleta, big sagebrush
* Present plant community—big sagebrush, blue
grama, squirreltail, Mormon-tea
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Important forage species: prairie junegrass, blue
grama, fourwing saltbush, galleta

Major management factors: depth to bedrock, very low
available water capacity, hazard of water erosion,
slope

General management considerations:

* Grazing should be managed to prevent overuse and

subsequent deterioration of the vegetation.

* Lack of a seed source and competition from shrubby

species for moisture make desirable grasses slow to

recover.

+ Mellenthin part responds less readily to management

than other soils in the area.

* Slope limits access for livestock grazing and results

in overgrazing of the less sloping areas.

* Livestock will avoid this unit unless their movement

is restricted by fences.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

* Scattered pinyon-juniper trees add structural

diversity to this open grassland.

+ Steep slopes and broken topography provide safety

from danger.

Interpretive Groups

Land capability classification: Vile, nonirrigated
Range site: Limestone Breaks 10-14" p.z.

35—Mellenthin very gravelly loam, cool, 1
to 25 percent slopes

Setting

Landform: hills

Flooding: none

Elevation: 5,000 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mellenthin soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 40 percent gravel
0 to 8 inches—brown very gravelly loam
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8 to 15 inches—light brown very gravelly loam
15 inches—limestone

Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 10 to 20 inches
Runoff: medium to rapid

Hazard of water erosion: moderate to severe
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

+ Soils that have slopes of more than 25
percent

» Soils that are moderately deep on fan terraces
* Soils that are deep on stream terraces and fan
terraces

 Soils that are high in gypsum

Similar inclusions:

» Soils that have high content of lime

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—black grama, blue

grama, needleandthread, big sagebrush

* Present plant community—big sagebrush, blue

grama, galleta, rabbitbrush

Important forage species: black grama, blue grama,
galleta, Indian ricegrass

Major management factors: very low available water
capacity, depth to bedrock, hazard of water
erosion

General management considerations:

* Range seeding is limited because of low available

water capacity.

« Earthen water impoundments are limited because of

shallow depth to bedrock.

Suitable management practices:

e Proper grazing use

* Fencing

*» Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

» Scattered pinyon-juniper trees add structural

diversity to this open grassland.
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Interpretive Groups

Land capability classification: Vle, nonirrigated
Range site: Shallow Loamy 10-14" p.z.

36—Mellenthin very gravelly loam, warm, 1
to 25 percent slopes

Setting

Landform: hills

Flooding: none

Elevation: 4,400 to 5,100 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mellenthin soil and simitar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

Rock fragments on surface: 60 percent gravel
0 to 8 inches—brown very gravelly loam

8 to 15 inches—light brown very gravelly loam
15 inches—limestone

Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 10 to 20 inches
Runoff: medium to rapid

Hazard of water erosion: moderate to severe
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

¢ Soils that have slopes of more than 25 percent
» Soils that are moderately deep and deep on fan
terraces

Similar inclusions:

* Soils that are more limy

Use and Management
Rangeland

Dominant vegetation:

¢ Potential plant community—blackbrush, black
grama, Mormon-tea, Mexican cliffrose

* Present plant community—blackbrush, blue yucca,
Mormon-tea, cholla

Soil Survey

Important forage species: Indian ricegrass, black
grama, cliffrose, Mormon-tea

Major management factors: depth to bedrock, very low
available water capacity, hazard of water erosion

General management considerations:

¢ Earthen waterimpoundments are limited because of

shallow depth to bedrock.

* Low productivity and slow range recovery require

special management considerations.

Suitable management practices:

* Proper grazing use

* Deferred grazing

s Fencing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Interpretive Groups

Land capability classification: Vle, nonirrigated
Range site: Shallow Upland 10-14" p.z.

37—Mido fine sand, 1 to 10 percent slopes

Setting

Landform: fan terraces

Landscape position: dunes, 1 to 12 feet high
Flooding: none

Elevation: 4,900 to 5,500 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mido soil and similar soils: 95 percent
Contrasting inclusions: 5 percent

Typical Profile

0 to 2 inches—reddish yellow fine sand

2 to 33 inches—strong brown fine sand

33 to 46 inches—reddish yellow very fine sand
46 to 60 inches—reddish yellow fine sand

Soil Properties and Qualities

Parent material: alluvium and eolian material from
sandstone

Depth class: very deep

Drainage class: excessively drained

Permeability: rapid

Available water capacity: low

Potential rooting depth: 60 or more inches

Runoff: very slow to slow

Hazard of water erosion: moderate
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Hazard of wind erosion: very high
Inclusions

Contrasting inclusions:

¢ Soils that have slopes of more than 12 percent

* Soils that have fine sandy loam subsurfaces

* Soils that have loam or silt loam subsurfaces

» Soils that have a high content of gypsum

* Soils that have numerous textural changes in the
profile

* Areas of active dunes

Similar inclusions:

¢ Soils that have continuous thin strata of loam or silt
loam

» Soils that are similar to Mido but that have bedrock
beginning at 40 to 60 inches

Use and Management

Rangeland

Dominant vegetation:

¢ Potential plant community—Indian ricegrass, sand

sagebrush, sand dropseed, fourwing saltbush

* Present plant community—Indian ricegrass, sand

sagebrush, sand dropseed, spike dropseed

Important forage species: Indian ricegrass, galleta,
sand dropseed, fourwing saltbush

Major management factors: hazard of wind erosion, low
available water capacity, seepage

General management considerations:

* Good cover of vegetation should be maintained to

prevent wind erosion.

* Water developments are limited because of seepage

potential.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Cropland

General management considerations:

* Because of the limited precipitation and limited
available water capacity, most crops have to be
irrigated.

* Yields—alfalfa, 3 tons; barley, 3,500 pounds; wheat,
2,000 pounds; pasture, 10-12 AUMs.

Suitable management practices:

¢ Because the water intake rate is rapid, the most
suitable irrigation systems are sprinkle and trickle.

» Because the soil is droughty, light and frequent
irrigations are essential. More efficient use of fertilizer
can be obtained through light frequent applications.

61

* Wind erosion can be reduced by maintaining plant
cover, keeping mulch on the surface, keeping the
surface of the soil rough, and limiting the width of
strips of unprotected soil.

Building Site Development

General management considerations:

+ This soil is highly susceptible to wind erosion.

» Excavation increases the risk of wind and water
erosion.

» Cutbanks are not stable and therefore are subject to
slumping.

* The quality of roadbeds can be adversely affected by
limiting soil strength.

Suitable management practices:

* Revegetate disturbed areas at construction sites as
soon as possible to reduce the risk of wind erosion.

+ Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

» To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
» Construct special retainer walls in shallow
excavations to prevent cutbanks from caving in.

* Consider the depth to which frost penetrates in
designing footing and road bases.

+ Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coating
and cathodic protectors.

» Provide a stable base and an adequate wearing
surface to improve road trafficability.

* Install culverts to carry seasonal runoff where roads
cross natural drainageways.

¢ Design roads to control surface runoff and keep soil
loss at a minimum.

* Stabilize disturbed areas to reduce the risk of
erosion and maintenance costs resulting from erosion.
* Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

* Preserve as many trees as possible.

« Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

» Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited
Management consideration:
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* Burrowing animals find this site suitable for digging.
Interpretive Groups

Land capability classification: |\Ve, irrigated; Vlie,
nonirrigated
Range site: Sandy Upland 10-14" p.z.

38—Mido loamy fine sand, 1 to 4 percent
slopes, gullied

Setting

Landform: stream terraces

Flooding: none

Elevation: 4,900 to 5,300 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Mido soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 2 inches—reddish yellow loamy fine sand
2 to 33 inches—strong brown fine sand

33 to 46 inches—reddish yellow very fine sand
46 to 60 inches—reddish yellow fine sand

Soil Properties and Qualities

Parent material: alluvium and eolian material from
sandstone

Depth class: very deep

Drainage class: excessively drained

Permeability: rapid

Available water capacity: low

Potential rooting depth: 60 or more inches

Runoff: very slow

Hazard of water erosion: moderate

Hazard of wind erosion: high

Inclusions

Contrasting inclusions:

+ Soils that have slopes of more than 5 percent

¢ Soils that are sandy loam throughout, on alluvial fans
 Soils that are moderately deep to bedrock

* Soils on flood plains

¢ Areas of active dunes

Similar inclusions:

» Soils that have sandy loam surfaces

» Soils that have loam or clay loam surfaces

Soil Survey

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,

needleandthread, galleta, sand sagebrush

* Present plant community—sand sagebrush, indian

ricegrass, sand dropseed

Important forage species: Indian ricegrass, galleta,
blue grama, sand dropseed

Major management factors: gully erosion, low available
water capacity, hazard of wind erosion, seepage

General management considerations:

¢ A good cover of vegetation must be maintained to

prevent wind erosion.

* Water developments are limited because of seepage

potential.

¢ Areas where brush management has been done are

subject to a greater hazard of wind and water erosion.

 This unit responds well to good management.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Building Site Development

General management considerations:

* This soil is highly susceptible to wind erosion.

* Excavation increases the risk of wind and water
erosion.

¢ Cutbanks are not stable and therefore are subject to
slumping.

* The quality of roadbeds can be adversely affected by
limited soil strength.

* The possibility of headward erosion must be
considered.

Suitable management practices:

* Revegetate disturbed areas at construction sites

as soon as possible to reduce the risk of wind
erosion.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

¢ Construct special retainer walls in shallow
excavations to prevent cutbanks from caving in.

¢ Consider the depth to which frost penetrates in
designing footings and road bases.

» Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

* Provide a stable base and an adequate wearing
surface to improve road trafficability.
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* Install culverts to carry seasonal runoff where roads
cross natural drainageways.

« Design roads to control surface runoff and stabilize
cut slopes.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

* Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

* Preserve as many trees as possible.

+» Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

* Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

» Water is lacking.

» Vegetation diversity is good.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Sandy Upland 10-14" p.z.

39—Milok gravelly loam, 1 to 15 percent
slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 5,000 to 5,600 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Milok soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

Rock fragments on surface: 20 percent gravel

0 to 3 inches—brown gravelly loam

3to 11 inches—brown loam

11 to 30 inches—light brown sandy loam

30 to 60 inches—reddish brown gravelly sandy loam
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Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate
Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: severe

Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

« Soils that have slopes of more than 15 percent.

» Soils that have high content of lime.

* Soils that are moderately deep to sand and gravel.
* Areas of Mellenthin soils.

* Soils that have more than 35 percent rock
fragments.

Use and Management
Rangeland

Dominant vegetation:
* Potential plant community—western wheatgrass,
blue grama, Indian ricegrass, big sagebrush
* Present plant community—blue grama, Indian rice
grass, galleta, big sagebrush
Important forage species: western wheatgrass, blue
grama, Indian ricegrass, fourwing saltbush
Major management factors: hazard of water
erosion
General management considerations:
« Overuse can occur because livestock prefer this site
over other sites in adjacent areas.
» Readily responds to proper management.
* Use brush management in areas where unpalatable
species have increased significantly.
* Use planned grazing systems to obtain better
livestock distribution.
Suitable management practices:
Proper grazing use
Planned grazing systems
Fencing
Deferred grazing
Brush management

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

* Open rangeland wildlife prefer this site.
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Interpretive Groups

Land capability classification: Vle, nonirrigated
Range site: Loamy Upland 10-14" p.z.

40—Moab loam, 1 to 5 percent slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Moab soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 5 percent gravel

0 to 2 inches—brown loam

2 to 11 inches—brown very gravelly loam

11 to 24 inches—pinkish white very gravelly loam
24 to 38 inches—pinkish gray very gravelly loam
38 to 60 inches—brown very gravelly loam

Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 or more inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent

» Soils that have less than 35 percent rock fragments
* Soils that have a clay increase in the subsoil

* Soils that have low content of lime

* Soils that are shallow

¢ Areas of Rock outcrop

Similar inclusions:

* Soils that have a gravelly loam surface texture

Use and Management
Rangeland

Dominant vegetation:

Soil Survey

* Potential plant community—blue grama, western

wheatgrass, galleta, big sagebrush

* Present plant community—big sagebrush, blue

grama, western wheatgrass

Important forage species: western wheatgrass, blue
grama, galleta, fourwing saltbush

Major management factors: hazard of water erosion,
low available water capacity

General management considerations:

* Livestock grazing should be managed to protect the

soil from excessive erosion.

* Livestock prefer this soil to others in the area

because of accessibility and the availability of water.

This results in overgrazing and subsequent

deterioration of the vegetation.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

* Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Vls, nonirrigated
Range site: Loamy Upland 10-14" p.z.

41—Moab-Mellenthin complex, 1 to 20
percent slopes

Setting

Landform: Moab-fan terraces; Mellenthin-hills
Flooding: none

Slope range: 1 to 20 percent

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Moab and similar soils: 50 percent
Mellenthin and similar soils: 30 percent
Contrasting inclusions: 20 percent

Typical Profile

Moab

Rock fragments on surface—20 percent gravel
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0to 2 inches—brown gravelly loam

2to 11 inches—brown very gravelly loam

11 to 24 inches—pinkish white very gravelly loam
24 to 38 inches—pinkish gray very gravelly loam
38 to 60 inches—brown very gravelly loam

Mellenthin

Rock fragments on surface—60 percent gravel
0 to 8 inches—brown very gravelly loam

8 to 15 inches—light brown very gravelly loam
15 inches—limestone

Soil Properties and Qualities
Moab

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 or more inches
Runoff: medium to rapid

Hazard of water erosion: very severe
Hazard of wind erosion: slight

Mellenthin

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 10 to 20 inches
Runoff: medium to rapid

Hazard of water erosion: moderate to severe
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 20 percent

* Areas of Rock outcrop

¢ Areas that are very stony

¢ Soils that are moderately deep to bedrock

» Soils that have a high content of gypsum

Similar inclusions:

* Soils that are similar to Moab but that have a lower
content of lime

Use and Management

Rangeland

Dominant vegetation on the Moab soil:
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» Potential plant community—western wheatgrass,

blue grama, gaileta, big sagebrush

* Present plant community—big sagebrush, blue

grama, squirreltail, Mormon-tea

Important forage species: western wheatgrass, blue
grama, fourwing saltbush

Dominant vegetation on the Mellenthin soil:

+ Potential plant community—needlegrasses, black

grama, big sagebrush, winterfat

* Present plant community—galleta, big sagebrush,

winterfat

Important forage species: black grama, western
wheatgrass, squirreltail, winterfat

Major management factors: very low available water
capacity, depth to bedrock (Mellenthin); low
available water capacity (Moab), hazard of water
erosion

General management considerations on the Moab and
Mellenthin soils:

* The Moab part is preferred by livestock because of

accessibility and availability of water.

* Grazing should be managed to prevent overuse and

subsequent deterioration of the vegetation.

* On the Mellenthin part a lack of seed source and the

competition from shrubby species for moisture make

desirable grasses slow to recover.

* Seeding on the Mellenthin part is not practical

because of low productivity potential.

¢ Mellenthin part responds less readily to management

than other soils in the area.

Suitable management practices:

¢ Proper grazing use

* Planned grazing systems

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability of the Moab and Mellenthin soils for
herbaceous plants and shrubs: moderately suited

Management considerations:

¢ Open rangeland wildlife prefer the Moab soils.

» Scattered pinyon-juniper trees on the Mellenthin soils

add structural diversity.

* The Rock outcrop grows no vegetation but is

important for nest sites, resting cover, hunting

perches, escape, and dens.

Interpretive Groups

Land capability classification: Ve, nonirrigated
Range site: Moab soil—Loamy Upland 10-14"p.z.;
Mellenthin soil—Shallow Loamy 10-14"p.z.
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42—Monue fine sandy loam, 1 to 5 percent
slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 4,700 to 4,900 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Monue soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Typical Profile

0 to 5 inches—yellowish red fine sandy loam
5 to 40 inches—red fine sandy loam

40 to 46 inches—red silty clay loam

46 to 56 inches—red loam

56 to 60 inches—red fine sandy loam

Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

» Soils that are loamy fine sand throughout

* Soils that are similar to Monue but on alluvial fans
subject to sheet flooding

Similar inclusions:

» Soils that have massive or platy structure

*» Soils that have more than 18 percent clay in the
profile

* Soils that have a loam or silty clay loam surface

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,
needleandthread, blue grama, black grama, fourwing
saltbush

* Present plant community—squirreltail,
needlegrasses, blue grama, Mormon-tea

Soil Survey

Important forage species: Indian ricegrass, blue grama,
black grama, fourwing saltbush

Major management factors: hazard of wind erosion

General management considerations:

* Ground cover should be maintained or improved to

reduce hazard of erosion.

* This unit responds well to good management when

compared to other soils in the area.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

Deferred grazing

Fencing

Water developments

Building Site Development

General management considerations:

* Excavation increases the risk of water erosion.
Suitable management practices:

* Revegetate disturbed areas at construction sites

as soon as possible to reduce the risk of wind

erosion.

* Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

* To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
» Consider the depth to which frost penetrates in
designing footings and road bases.

» Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

* Install culverts to carry seasonal runoff where roads
cross natural drainageways.

¢ Design roads to control surface runoff and stabilize
cut slopes.

¢ Provide drains to control surface runoff and keep soil
loss at a minimum.

» Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

¢ Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

* Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited
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Interpretive Groups

Land capability classification:Vlle, nonirrigated
Range site: Sandy Loam Upland, Calcareous 7-11" p.z.

43—Padilla-Penistaja-Campanile complex,
1 to 6 percent slopes

Setting

Landform: Padilla and Penistaja—fan terraces;
Campanile—mesas and hills

Landscape position: Padilla—concave positions;
Penistaja—convex positions; Campanile—
generally convex positions

Flooding: none

Slope range: Padilla and Penistaja—1 to 3 percent;
Campanile—1 to 6 percent

Elevation: 4,800 to 5,200 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Padilla and similar soils: 50 percent
Penistaja and similar soils: 30 percent
Campanile and similar soils: 15 percent
Contrasting inclusions: 5 percent

Typical Profile
Padilla

0 to 2 inches—dark reddish brown clay
2 to 60 inches—reddish brown clay

Penistaja

0 to 5 inches—brown fine sandy loam

5to 19 inches—red sandy clay loam

19 to 42 inches—yellowish red fine sandy loam
42 to 60 inches—red silty clay loam

Campanile
0 to 60 inches—reddish brown clay
Soil Properties and Qualities

Padilla

Parent material: alluvium from shale
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more
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Runoff: medium

Hazard of water erosion: slight
Hazard of wind erosion: moderate
Shrink-swell potential: high

Penistaja

Parent material: alluvium from shale and sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: slight

Hazard of wind erosion: moderately high

Campanile

Parent material: alluvium from shale
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderate
Shrink-swell potential: high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 6 percent

« Soils that are moderately deep to weathered bedrock
Similar inclusions:

» Soils that have a high content of lime

« Soils that have a yellower hue

Use and Management

Rangeland

Dominant vegetation on the Padilla and Campanile
soils:

* Potential plant community—blue grama, black

grama, galleta, big sagebrush

» Present plant community—blue grama, bottlebrush

squirreltail, galleta

Important forage species: big sagebrush, blue grama,
black grama, galleta, squirreltail, fourwing saltbush

Dominant vegetation on the Penistaja soil:

* Potential plant community—Iindian ricegrass,

needleandthread, blue grama, Mormon-tea

» Present plant community—blue grama,

needleandthread, Indian ricegrass, big sagebrush
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Important forage species: blue grama, black grama,
Indian ricegrass, Mormon-tea

Major management factors: slow permeability, shrink
swell (Padilla); hazard of wind erosion (Penistaja)

General management considerations on the Padilla,
Penistaja, and Campanile soils:

* The Penistaja part responds well to good

management.

* Ground cover should be maintained orimproved to

prevent erosion hazard.

* Range seeding on the Campanile and Padilla parts is

limited to plants that are tolerant of shrinking and

swelling.

* Cool season species benefit from deferred grazing.

» Grazing on the Campanile and Padilla parts should

be delayed until the soil has dried sufficiently to

withstand trampling and compaction.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability of the Padilla and Campanile soils for
herbaceous plants and shrubs: well suited

Management considerations:

* The plant diversity attracts many wildlife species.

Suitability for the Penistaja soil for herbaceous plants
and shrubs: moderately suited

Interpretive Groups

Land capability classification: VIs, nonirrigated
Range site: Padilla—Clayey Upland 10-14" p.z.;
Penistaja—Sandy Loam Upland, Calcareous

10-14"p.z.; Campanile—Clayey Upland 10-14" p.z.

44—Palma loamy fine sand, 1 to 5 percent
slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 4,800 to 5,500 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Palma soil and similar soils: 85 percent
Contrasting inclusions: 15 percent

Soil Survey

Typical Profile

0 to 8 inches—brown loamy fine sand
8 to 60 inches—yellowish red fine sandy loam

Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: somewhat excessively drained
Permeability: moderately rapid

Available water capacity: moderate

Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent

* Areas of Barx loamy fine sand and Barx fine sandy
loam

* Areas of Mido loamy fine sand

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,

needleandthread, blue grama, galleta

* Present plant community—galleta, snakeweed, sand

dropseed, blue grama

Important forage species: Indian ricegrass, galleta,
blue grama, fourwing saltbush

Major management factors: hazard of wind erosion

General management considerations:

* This soil responds more readily to proper

management than most other soils in the survey area.

* Livestock grazing should be managed to protect the

soil from excessive erosion.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

Cropland

General management considerations:

* Low annual precipitation limits the crops that can be
grown on this soil.

« Irrigation is required for maximum production of
crops.

* Wind erosion can be reduced by maintaining plant
cover, keeping mulch on the surface, keeping the
surface of the soil rough, and limiting the width of
strips of unprotected soil.
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* Crops that tolerate drought are best suited. The
moisture available is not adequate for good growth of
other crops.

+ Yields—alfalfa, 4 tons; barley, 4,500 pounds; wheat,
3,000 pounds; pasture, 12-15 AUMs.

Suitable management practices:

» Suitable irrigation systems are sprinkler and trickle.

Building Site Development

General management considerations:

* This soil is highly susceptible to wind erosion.

» Excavation increases the risk of wind and water
erosion.

« Cutbanks are not stable and therefore are subject to
slumping.

» The quality of roadbeds can be adversely affected by
limited soil strength.

Suitable management practices:

* Revegetate disturbed areas at construction sites as
soon as possible to reduce the risk of wind erosion.

+ Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

* To minimize subsidence, use the fill as a base

for structures only after the material has been
compacted.

» Construct special retainer walls in shallow
excavations to prevent cutbanks from caving in.

» Consider the depth to which frost penetrates in
designing footings and road bases.

 Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

+ Provide a stable base and an adequate wearing
surface to improve road trafficability.

* Install culverts to carry seasonal runoff where roads
cross natural drainageways.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

* Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

Landscaping

General management considerations:

» Preserve as many trees as possible.

« Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

» Either select plants that tolerate droughtiness or
provide irrigation.

69

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited
Management consideration:
 Burrowing animals find this site suitable for
digging.
Interpretive Groups

Land capability classification: llle, irrigated; Vlle,
nonirrigated
Range site: Sandy Loam Upland, Calcareous 10-14"

p.Z.

45—Penistaja fine sandy loam, 1to 5
percent slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 4,800 to 5,200 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Penistaja soil and similar soils: 95 percent
Contrasting inclusions: 5 percent

Typical Profile

0 to 5 inches—brown fine sandy loam

5 to 19 inches—red sandy clay loam

19 to 42 inches—yellowish red fine sandy loam
42 to 60 inches—red silty clay loam

Soil Properties and Qualities

Parent material: alluvium from shale and sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more
Runoff:medium

Hazard of water erosion: moderate

Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

+ Soils that have slopes of more than 5 percent

* Areas of Padilla soils

» Areas of Mido soils

* Areas of Begay sandy loam, 10 to 30 percent slopes
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Similar inclusions:
* Penistaja soils that have loamy sand surfaces

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,

needleandthread, blue grama, Mormon-tea

* Present plant community—Dblue grama,

needleandthread, Indian ricegrass, big sagebrush

Important forage species: blue grama, black grama,
Indian ricegrass, Mormon-tea

Major management factors: hazard of wind erosion

General management considerations:

* This unit responds well to proper management.

* Ground cover should be maintained or improved to

prevent erosion hazard.

* Cool season species benefit from deferred

grazing.

» Overuse can occur because livestock prefer this site

over sites in the adjacent area.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

*» Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Interpretive Groups

Land capability classification: Vle, nonirrigated
Range site: Sandy Loam Upland, Calcareous 10-14"

p.z.

46—Pennell-Bacobi complex, 1 to 7
percent slopes

Setting

Landform: Pennell—hills; Bacobi—fan terraces
Flooding: none

Slope range: 1 to 7 percent

Elevation: 4,700 to 5,100 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Pennell and similar soils: 50 percent
Bacobi and similar soils: 35 percent
Contrasting inclusions: 15 percent

Soil Survey

Typical Profile

Pennell

Rock fragments on the surface: 25 percent gravel
0 to 2 inches—brown gravelly sandy loam

2 to 9 inches—brown sandy loam

9 to 12 inches—brown gravelly sandy loam

12 inches—limestone

Bacobi

0 to 2 inches—yellowish red sandy loam

2 to 8 inches—reddish brown sandy clay loam

8 to 13 inches—reddish brown sandy clay loam

13 to 28 inches—yellowish red and light reddish brown
sandy clay loam

28 to 32 inches—light reddish brown sandy loam

32 inches—fractured sandstone

Soil Properties and Qualities

Pennell

Parent material: alluvium from limestone
Depth class: shallow

Drainage class: well drained
Permeability: moderately rapid

Available water capacity: very low
Potential rooting depth: 10 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Bacobi

Parent material: alluvium from limestone
Depth class: moderately deep

Drainage class: well drained
Permeability: moderately slow

Available water capacity: low

Potential rooting depth: 20 to 40 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 7 percent

* Soils that are moderately deep that have a sandy
loam profile

¢ Soils that are deep on toe slopes and stream
terraces

Similar inclusions:

* Soils that are similar to Pennell but without the zone
of lime accumulation

* Soils that are similar to Bacobi but without the zone
of lime accumulation
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¢ Soils that are similar to Bacobi but that have a
redder hue

Use and Management

Rangeland

Dominant vegetation on the Pennell soil:

* Potential plant community—indian ricegrass, galleta,

black grama

* Present plant community—galleta, black grama,

sand dropseed

Important forage species: Indian ricegrass, black
grama, galleta

Dominant vegetation on the Bacobi soil:

* Potential plant community—blue grama, indian

ricegrass, black grama, needleandthread

* Present plant community—blue grama, squirreltail,

threeawn, galleta

Important forage species: Indian ricegrass, black
grama, fourwing saltbush

Major management factors: depth to bedrock (Pennell),
hazard of wind erosion, very low and low available
water capacity

General management considerations on the Pennell
and Bacobi soils:

* Brush management and seeding is limited by the

shallow depth to bedrock and very low available water

capacity.

* Pennell responds less to management than other

soils in the area.

* Production of vegetation suitable for livestock on the

Bacobi part is limited by lime.

« Water impoundments are limited by shallow depth to

bedrock.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Deferred grazing

Wildlife Habitat

Suitability of the Pennell and Bacobi soils for
herbaceous plants and shrubs: moderately
suited

Management considerations:

* Scattered pinyon-juniper trees on the Pennell soils

add structural diversity.

« Open rangeland wildlife prefer the Bacobi soils.

Interpretive Groups

Land capability classification: Pennell—Vlis,
nonirrigated; Bacobi—VIls, nonirrigated
Range site: Pennell—Shallow Loamy 7-11" p.z.;

Bacobi—Loamy Upland 7-11" p.z.
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47—Pennell gravelly loam, 1 to 12 percent
slopes

Setting

Landform: mesas and hills

Flooding:none

Elevation: 4,700 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Pennell soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 25 percent gravel
0to 2 inches—brown gravelly loam

2 to 9 inches—brown sandy loam

9 to 12 inches—brown gravelly sandy loam
12 inches—limestone

Soil Properties and Qualities

Parent material: alluvium from limestone and
sandstone

Depth class: shallow

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: very low

Potential rooting depth: 10 to 20 inches

Runoff: medium to rapid

Hazard of water erosion: severe

Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 12 percent
» Escarpments, 10 to 75 feet high

¢ Rock outcrop

¢ Soils that are moderately deep and deep on fan
terraces

* Soils that are shallow to weathered bedrock

* Areas of Clayhole soils

* Areas of Jocity soils

* Soils high in gypsum

Similar inclusions:

+ Soils that have a fine sandy loam surface

Use and Management
Rangeland

Dominant vegetation:
« Potential plant community—black grama, Indian
ricegrass, galleta, sand dropseed
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* Present plant community—black grama, galleta,

sand dropseed

Important forage species: galleta, Indian ricegrass,
black grama, fourwing saltbush

Major management factors: depth to bedrock, very low
available water capacity, hazard of water erosion

General management considerations:

* Brush management and range seeding are limited by

the shallow depth to bedrock and very low available

water capacity.

* This soil is limited for earthen water impoundments

because of shallow depth to bedrock.

Suitable management practices:

¢ Proper grazing use

* Fencing

¢ Planned grazing systems

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

» Scattered pinyon-juniper trees add structural

diversity to this open grassland.

* The Rock outcrop grows no vegetation but is

important for nest sites, resting cover, hunting

perches, escape, and dens.

Interpretive Groups

Land capability classification: Vlls, nonirrigated
Range site: Shallow Loamy 7-11" p.z.

48—Poley cobbly silty clay loam, 1to 5
percent slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Poley soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 10 percent cobble, 10
percent gravel

0 to 2 inches—dark brown cobbly silty clay loam

2 1o 4 inches—dark brown silty clay loam

4 to 11 inches—dark brown silty clay

Soil Survey

11 to 18 inches—light brown and pink silty clay and
silty clay loam

18 to 27 inches—pink silt loam

27 to 36 inches—pink and brown silty clay loam

36 to 49 inches—reddish brown and pink gravelly clay
loam

49 to 60 inches—reddish brown extremely cobbly loam

Soil Properties and Qualities

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: very slight

Shrink-swell potential: high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent

* Areas of Curhollow gravelly loam

* Areas of Prieta gravelly loam

* Areas that have greater than 35 percent cobble and
greater than 5 percent slopes

¢ Areas of Rubbleland

* Soils that are similar to Thimble but moderately deep
to basalt

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—blue grama, western

wheatgrass, winterfat, galleta

* Present plant community—galleta, blue grama,

snakeweed, threeawn

Important forage species: western wheatgrass, blue
grama, winterfat, galleta

Major management factors: slow permeability, shrink-
swell

General management considerations:

* Production of vegetation for livestock grazing is

limited by slow infiltration and shrink-swell potential.

* Seeding is limited because of frost heaving of

seedlings.

* Grazing should be delayed until the soil has dried out

sufficiently and is firm enough to withstand trampling

and compacting by livestock.

Suitable management practices:

* Proper grazing use
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* Planned grazing system
» Fencing
» Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

» Competition between wildlife and cattle can be

severe during all seasons.

Interpretive Groups

Land capability classification: Vls, nonirrigated
Range site: Clay Loam Upland 10-14" p.z.

49—Poley-Moab complex, 1 to 10 percent
slopes

Setting

Landform:fan terraces

Flooding:none

Slope range: Poley—1 to 5 percent; Moab—1to 10
percent

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F

Frost-free period: 150 to 165 days

Composition

Poley and similar soils: 40 percent
Moab and similar soils: 40 percent
Contrasting inclusions: 20 percent

Typical Profile
Poley

Rock fragments on the surface: 30 percent cobble, 20
percent gravel

0 to 2 inches—dark brown very cobbly silt loam

2 to 4 inches—dark brown silty clay loam

4 to 11 inches—dark brown silty clay

11 to 18 inches—light brown and pink silty clay and
silty clay loam

18 to 27 inches—pink silt loam

27 to 36 inches—pink and reddish brown silty clay
loam

36 to 49 inches—reddish brown and pink clay loam

49 to 60 inches—reddish brown extremely cobbly loam

Moab

Rock fragments on surface—30 percent gravel, 5
percent cobble
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0 to 2 inches—brown gravelly loam

2 to 11 inches—brown very gravelly loam

11 to 38 inches—pinkish white and pinkish gray very
gravelly loam

38 to 60 inches—brown very gravelly loam

Soil Properties and Qualities

Poley

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: slow

Hazard of water erosion: very slight

Hazard of wind erosion: slight

Shrink-swell potential: high

Moab

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 inches or more
Runoff:medium

Hazard of water erosion: moderate to severe
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:
« Soils that have slopes of more than 10 percent
« Soils moderately deep to basalt
¢ Soils shallow to a hardpan
* Areas of Barx soils
e Areas of Rock outcrop
Similar inclusions:
« Soils that are similar to Moab but that have less than
40 percent calcium carbonate equivalent in the lower
profile
Use and Management

Rangeland

Dominant vegetation on the Poley soil:

* Potential plant community—western wheatgrass,

blue grama, fourwing saltbush, big sagebrush

* Present plant community—blue grama, galleta,

fourwing saltbush, big sagebrush

Important forage species: Indian ricegrass, western
wheatgrass, blue grama, fourwing saltbush

Dominant vegetation on the Moab soil:
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* Potential plant community—black grama, blue

grama, galleta, big sagebrush

* Present plant community—blue grama, bottlebrush

squirreltail, galleta, big sagebrush

Important forage species: black grama, blue grama,
Indian ricegrass, Mormon-tea

Major management factors: low available water
capacity, hazard of water erosion (Moab), high
shrink-swell (Poley)

General management considerations on the Poley and
Moab soils:

* On the Poley part, range seeding is limited because

of frost heaving of the seedlings.

* Grazing on the Poley part should be delayed until the

soil is firm enough to withstand trampling.

* Accessibility and availability of water cause

livestock to prefer the Moab part over other soils in the

area which could result in overgrazing.

¢ Brush management can be used where undesirable

species have increased significantly.

Suitable management practices:

* Proper grazing use

* Fencing

s Deferred grazing

Wildlife Habitat

Suitability of the Poley and Moab soils for herbaceous
plants and shrubs: moderately suited

Management considerations:

* Open rangeland wildlife prefer the Moab soils.

» Competition between wildlife and cattle can be

severe during all seasons.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Range site: Poley soil—Clay Loam Upland 10-14" p.z.;
Moab—Loamy Upland 10-14"p.z.

50—Radnik fine sandy loam, 1 to 5
percent slopes

Setting

Landform: aliuvial fans

Flooding: rare

Elevation: 4,900 to 5,100 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Radnick soil and similar soils; 95 percent
Contrasting inclusions: 5 percent

Soil Survey

Typical Profile
0 to 60 inches—reddish brown fine sandy loam
Soil Properties and Qualities

Parent material: alluvium from sandstone
Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: moderate
Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: moderately high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent

* Soils that are similar to Radnik but have more than
35 percent rock fragments

* Soils that are similar to Radnik but are on fan
terraces and stream terraces

* Soils that are loamy fine sand throughout

* Areas of sand dunes

Similar inclusions:

* Soils that have silt loam, loam or loamy fine sand
surfaces

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,

needleandthread, blue grama, big sagebrush

* Present plant community—blue grama, Indian

ricegrass, big sagebrush, Mormon-tea

Important forage species: blue grama, Indian ricegrass,
galleta, squirreltail

Major management factors: hazard of wind erosion,
sheet flooding

General management considerations:

* This unit responds well to good management.

* Livestock grazing should be managed to protect the

soil from excessive erosion.

* Areas where brush is removed may be subject to

greater hazard of erosion.

» Easy access and large variety of palatable plants

encourage a constant grazing pressure.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

¢ Deferred grazing

* Brush management
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Cropland

General management considerations:

« Low annual precipitation limits the crops that can be
grown on this soil.

* Irrigation is required for maximum production of
crops.

* Yields—alfalfa, 4 tons; barley, 4,500 pounds; wheat,
3,000 pounds; pasture 12-15 AUM.

Suitable management practices:

« Suitable irrigation systems are sprinkler and trickle.
+ Wind erosion can be reduced by maintaining plant
cover, keeping mulch on the surface, keeping the
surface of the soil rough and limiting the width of strips
of unprotected soil.

* Crops that tolerate drought are best suited. The
moisture available is not adequate for good growth of
other crops.

Building Site Development

General management considerations:

« Excavation increases the risk of wind and water
erosion.

* This soil overflow floods that have up to 2 inches of
water during high intensity storms.

Suitable management practices:

» Revegetate disturbed areas at construction

sites as soon as possible to reduce the risk of wind
erosion.

» Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

 Preserve the existing plant cover during construction
to reduce the risk of erosion.

« To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
*» Consider the depth to which frost penetrates in
designing footings and road bases.

» Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

* Install culverts to carry seasonal runoff where roads
cross natural drainageways.

» Design roads to control surface runoff and stabilize
cut slopes.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

* Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

* Reduce damage from flooding by providing drainage
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around buildings that have basements and crawl
spaces.

 Reduce the risk of flooding by constructing small
dikes, providing interceptor ditches and establishing
adequate outlets and drainageways.

* Protect onsite sewage disposal systems from
flooding.

Landscaping

Suitable management practices:

* Preserve as many trees as possible.

« Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

« Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

 Scattered pinyon-juniper trees add structural

diversity to this open grassland.

Interpretive Groups

Land capability classification: lle, irrigated; Vle,
nonirrigated
Range site: Sandy Loam Upland, Calcareous 10-14"

p.z.

51—Riverwash

Riverwash consists of unstabilized areas of sandy,
silty, clayey, or gravelly sediments. These areas are
flooded, washed, and reworked by rivers so frequently
that they support little or no vegetation.

52—Royosa fine sand, 2 to 10 percent
slopes

Setting

Landform: plateaus

Flooding:none

Elevation: 5,600 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Royosa soil and similar soils: 95 percent
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Contrasting inclusions: 5 percent
Typical Profile

0to 2 inches—reddish yellow fine sand
2 to 60 inches—brown, strong brown and reddish brown
loamy fine sand

Soil Properties and Qualities

Parent material: eclian sands from sandstone
Depth class: very deep

Drainage class: excessively drained
Permeability: rapid

Available water capacity: low

Potential rooting depth: 40 to 60 inches
Runoff: very slow and slow

Hazard of water erosion: moderate

Hazard of wind erosion: very high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 10 percent
* Soils that are shallow to bedrock

* Areas of Tonalea soils

Similar inclusions:

* Soils that have slopes of less than 2 percent

Use and Management
Rangeland

Dominant vegetation:

¢ Potential plant community—Indian ricegrass,

muttongrass, sandhill muhly, Mormon-tea

* Present plant community—sandhill muhly, Indian

ricegrass, antelope bitterbrush, blue grama

Important forage species: Indian ricegrass, antelope
bitterbrush, blue grama, bottlebrush squirreltail

Major management factors: hazard of wind erosion, low
available water capacity

General management considerations:

* This soil is poorly suited to practices such as brush

management and seeding because it is extremely

droughty and is more susceptible to wind erosion and

water erosion if it is disturbed.

¢ This soil is limited for earthen water impoundments

because of seepage potential.

* Livestock have difficulty traversing this soil because

of the loose sand.

» Several browse species palatable to both livestock

and wildlife occur on this soil. Deferred grazing and the

proper timing and amount of use by livestock help to

maintain plant vigor and provide food and cover for

wildlife.

Soil Survey

* Ground cover shouid be maintained or improved to
reduce the hazard of erosion by wind.

Suitable management practices:

¢ Proper grazing use

* Planned grazing systems

¢ Fencing

+ Deferred grazing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

* Water is lacking.

* Vegetation diversity is good.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Sandy Upland, Moderately Deep 14-18"

p.z.

53—Royosa-Tonalea complex, 1 to 15
percent slopes

Setting

Landform: plateaus

Landscape position: Royosa—dunes on lower portions
of slopes and concave positions; Tonalea—dunes
on upper convex slopes

Flooding: none

Slope range: Royosa—1 to 10 percent; Tonalea—3 to
15 percent

Elevation: 5,600 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F

Frost-free period: 135 to 150 days

Composition

Royosa and similar soils: 65 percent
Tonalea and similar soils: 25 percent
Contrasting inclusions: 10 percent

Typical Profile

Royosa

0 to 2 inches—reddish yellow fine sand
2 to 60 inches-—brown, strong brown and reddish
yellow fine sand and loamy fine sand

Tonalea

0 to 2 inches—strong brown fine sand
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2 to 30 inches—brown fine sand
30 inches—sandstone

Soil Properties and Qualities
Royosa

Parent material: eolian sands from sandstone
Depth class: very deep

Drainage class: excessively drained
Permeability: rapid

Available water capacity: low

Potential rooting depth: 60 inches or more
Runoff: very slow and slow

Hazard of water erosion: moderate

Hazard of wind erosion: very high

Tonalea

Parent material: eolian sands from sandstone
Depth class: moderately deep

Drainage class: excessively drained
Permeability: rapid

Available water capacity: very low

Potential rooting depth: 20 to 40 inches
Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: very high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent
* Soils that are shallow to sandstone

* Areas of Rock outcrop

 Soils that have a clay increase in the subsoil

* Areas of ponderosa pine on Moquith Mountain

Use and Management

Grazeable Woodland

Dominant vegetation on the Royosa soil:

» Potential plant community—sandhill muhly, Indian

ricegrass, pinyon, Mormon-tea

* Present plant community—sand dropseed, Indian

ricegrass, sandhill muhly, pinyon

Important forage species: Indian ricegrass, sand
dropseed, blue grama, antelope bitterbrush

Dominant vegetation on the Tonalea soil:

* Potential plant community—pinyon, juniper, Indian

ricegrass, blue grama

* Present plant community—Indian ricegrass, sandhill

muhly, blue grama, pinyon, juniper

Important forage species: Indian ricegrass, blue grama,
antelope bitterbrush

Major management factors: hazard of wind
erosion, Rock outcrop, very low available water
capacity
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General management considerations on the Royosa
and Tonalea soils:

» Ground cover should be maintained orimproved to

reduce hazard of wind erosion.

* This unit is limited for earthen impoundments

because of bedrock (Tonalea) and seepage potential.

« Overstory production of fuelwood for Tonalea is 5-6

cords per acre.

* Use brush management in areas where unpalatable

species have increased significantly on the Royosa

soil.

Suitable management practices:

* Proper grazing use

» Proper woodland grazing

¢ Fencing

» Access roads

¢ Forest land erosion control system

Wildlife Habitat

Suitability of the Royosa and Tonalea soils for
coniferous trees: moderately suited

Management considerations:

» These woodlands provide habitat for many species.

» Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Woodland site: Sandy Upland, Moderately Deep
14-18"p.z.

54—Saido-Brinkerhoff complex, 1to 5
percent slopes

Setting

Landform: fan terraces

Flooding: none

Slope range: 1 to 5 percent

Elevation: 4,600 to 5,100 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Saido and similar soils: 70 percent
Brinkerhoff and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile

Saido

0 to 1 inch—light brown silt loam
1 to 9 inches—pink silt loam
9 to 45 inches—pinkish white silt loam
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45 to 60 inches—pinkish white and reddish yellow silt
loam

Brinkerhoff

0to 4 inches—brown loam

4 to 12 inches—yellowish red sandy loam

12 to 17 inches—light brown sandy loam

17 to 28 inches—yellowish red loamy sand

28 to 50 inches—light reddish brown and reddish brown
gravelly coarse sand high in gypsum

50 to 60 inches—reddish brown gravelly coarse sand

Soil Properties and Qualities
Saido

Parent material: alluvium from gypsiferous shales and
mudstone

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate to severe

Hazard of wind erosion: slight

Corrosivity: Concrete—high

Brinkerhoff

Parent material: alluvium from sandstone and
gypsiferous shales

Depth class: very deep

Drainage class: well drained

Permeability: moderately rapid

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: slight

Corrosivity: Concrete—high

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 5 percent

* Areas of Grieta soils

Similar inclusions:

+ Soils that are similar to Saido but that have a sandy
loam profile

» Soils that are similar to Brinkerhoff but clayey in the
subsoil

Use and Management

Rangeland

Dominant vegetation on the Saido soil:
* Potential plant community—Indian ricegrass,

Soil Survey

needleandthread, gyp dropseed, shadscale

* Present plant community—galieta, snakeweed,

squirreltail, shadscale

Important forage species: galleta, Indian ricegrass,
squirreltail, fourwing saltbush

Dominant vegetation on the Brinkerhoff soil:

* Potential plant community—Indian ricegrass,

fourwing saltbush, galleta, Mormon-tea

* Present plant community—blue grama, squirreltail,

needleandthread, fourwing saltbush

Important forage species: galleta, Indian ricegrass,
squirreltail, fourwing saltbush

Major management factors: content of gypsum, hazard
of water erosion (Saido); low available water
capacity

General management considerations on the Saido-
Brinkerhoff soils:

* Grazing should be managed to protect the soil from

excessive erosion.

* The Saido part has a relatively low productivity of

forage plants.

* The Brinkerhoff part is preferred by livestock to most

others in the area because of accessibility and the

availability of water. This results in overgrazing and

subsequent deterioration of the desirable vegetation.

* On the Saido part desirable grasses are very slow to

recover even that have the best grazing management.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

* Brush management

Wildlife Habitat

Suitability of the Saido soil for herbaceous plants and
shrubs: poorly suited

Suitability for the Brinkerhoff soil for herbaceous plants
and shrubs: moderately suited

Management consideration:

* Water is lacking.

Interpretive Groups

Land capability classification: Vlls, nonirrigated
Range site: Saido—Gypsum Upland 7-11" p.z.;
Brinkerhoff—LLoamy Upland 7-11" p.z.

55—Sheppard fine sand, 1 to 7 percent
slopes

Setting

Landform:fan terraces
Flooding: none
Elevation: 4,600 to 5,000 feet
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Mean annual precipitation: 6 to 10 inches
Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Sheppard soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 2 inches—reddish brown fine sand
2 to 60 inches—yeliowish red loamy fine sand

Soil Properties and Qualities

Parent material: eolian sands from sandstone
Depth class: very deep

Drainage class: somewhat excessively drained
Permeability: rapid

Available water capacity: low

Potential rooting depth: 60 inches or more
Runoff: very slow and slow

Hazard of water erosion: moderate

Hazard of wind erosion: very high

Inclusions

Contrasting inclusions:

¢ Soils that have slopes of more than 7 percent
* Areas of Monue soils

¢ Soils high in gypsum

* Areas of active dunes

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,

needleandthread, galleta, sand sagebrush

* Present plant community—Indian ricegrass,

needlegrasses, sand sagebrush, snakeweed

Important forage species: Indian ricegrass, galleta,
squirreltail, fourwing saltbush

Major management factors: hazard of wind erosion, low
available water capacity

General management considerations:

* Ground cover should be maintained or improved to

reduce the hazard of erosion by wind.

« Earthen water impoundments are limited because of

seepage potential.

* Readily responds to good management.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

¢ Fencing
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¢ Brush management
Building Site Development

General management considerations:

* This soil is highly susceptible to wind erosion.

» Excavation increases the risk of water erosion.

» Cutbanks are not stable and therefore are subject to
slumping.

* The quality of roadbeds can be adversely affected by
limited soil strength.

Suitable management practices:

» Revegetate disturbed areas at construction

sites as soon as possible to reduce the risk of wind
erosion.

» Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

* Preserve the existing plant cover during construction
to reduce the risk of erosion.

» To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
* Construct special retainer walls in shallow
excavations to prevent cutbanks from caving in.

» Consider the depth to which frost penetrates in
designing footings and road bases.

» Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

» Provide a stable base and an adequate wearing
surface to improve road trafficability.

« Install culverts to carry seasonal runoff where roads
cross natural drainageways.

* Design roads to control surface runoff and stabilize
cut slopes.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

* Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

» Seed road cuts and fills to permanent vegetation.

Landscaping

Suitable management practices:

« Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of siopes.

» Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

¢ Fair diversity for food and cover.
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Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Sandy Upland 7-11" p.z.

56—Sheppard loamy fine sand, 1to 4
percent slopes, gullied

Setting

Landform: stream terraces

Flooding: none

Elevation: 4,600 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 165 to 180 days

Composition

Sheppard soil and similar soils: 90 percent
Contrasting inclusions: 10 percent

Typical Profile

0 to 2 inches—reddish brown loamy fine sand
2 to 60 inches—yellowish red loamy fine sand

Soil Properties and Qualities

Parent material: alluvium and eolian sands from
sandstone

Depth class: very deep

Drainage class: somewhat excessively drained

Permeability: rapid

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff: very slow

Hazard of water erosion: slight, with gullying potential

Hazard of wind erosion: high
Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 4 percent
* Areas of active sand dunes

* Soils high in gypsum

» Areas of Monue soils

Use and Management

Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass,
needleandthread, galleta, sand sagebrush

* Present plant community—Indian ricegrass,
needlegrasses, sand sagebrush, snakeweed

Soil Survey

Important forage species: Indian ricegrass, galleta,
squirreltail, fourwing saltbush

Major management factors: low available water
capacity, hazard of wind erosion, gully erosion

General management considerations:

¢ Ground cover should be maintained orimproved to

reduce the hazard of erosion by wind.

* Earthen water impoundments are limited because of

seepage potential.

* Readily responds to good management.

Suitable management practices:

* Proper grazing use

¢ Planned grazing systems

* Fencing

* Brush management

Building Site Development

General management considerations:

¢ This soil is highly susceptible to wind erosion.

* Excavation increases the risk of water erosion.

» Cutbanks are not stable and therefore are subject to
slumping.

* The quality of roadbeds can be adversely affected by
limited soil strength.

Suitable management practices:

* Revegetate disturbed areas at construction sites as
soon as possible to reduce the risk of wind erosion.

* Reduce the risk of erosion and maintenance cost by
stabilizing areas that have been disturbed.

» Preserve the existing plant cover during construction
to reduce the risk of erosion.

* To minimize subsidence, use the fill as a base for
structures only after the material has been compacted.
» Construct special retainer walls in shallow
excavations to prevent cutbanks from caving in.

* Consider the depth to which frost penetrates in
designing footings and road bases.

» Offset the risk of corrosion to uncoated steel by
using corrosion-resistant material or by using coatings
and cathodic protectors.

* Provide a stable base and an adequate wearing
surface to improve road trafficability.

* |nstall culverts to carry seasonal runoff where roads
cross natural drainageways.

¢ Design roads to control surface runoff and stabilize
cut slopes.

* Provide drains to control surface runoff and keep soil
loss at a minimum.

 Stabilize disturbed areas to reduce the risk of
erosion and the maintenance cost resulting from
erosion.

* Seed road cuts and fills to permanent vegetation.
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Landscaping

Suitable management practices:

 Establish and maintain the plant cover by fertilizing,
seeding, mulching, and shaping of slopes.

« Either select plants that tolerate droughtiness or
provide irrigation.

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

» Fair diversity for food and cover.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Sandy Upland 7-11" p.z.

57—Showlow-Section complex, 1to 15
percent slopes

Setting

Landform: hills and fan terraces

Flooding: none

Slope range: 1 to 15 percent

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Showlow and similar soils: 45 percent
Section and similar soils: 35 percent
Contrasting inclusions: 20 percent

Typical Profile

Showlow

Rock fragments on the surface: 20 percent cobble, 10
percent gravel

0 to 3 inches—brown cobbly silty clay loam

3to 7 inches—brown clay loam

7 to 42 inches—brown silty clay

42 to 52 inches—reddish brown and pink gravelly clay
loam

52 to 60 inches—Ilight reddish brown and pink gravelly
loam

Section

Rock fragments on the surface: 20 percent gravel
0 to 2 inches—dark brown gravelly loam
2 to 6 inches—dark brown loam

81

6 to 34 inches—light brown loam
34 to 60 inches—reddish brown loam

Soil Properties and Qualities

Showlow

Parent material: aliuvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate to severe

Hazard of wind erosion: very slight

Shrink-swell potential: high

Section

Parent material: alluvium and colluvium from limestone
and volcanic rocks

Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 40 to 60 inches or more

Runoff:medium

Hazard of water erosion: severe

Hazard of wind erosion; moderate

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent

* Soils shallow to bedrock

* Soils moderately deep to bedrock

* Soils that are shallow to a lime cemented hardpan

* Soils that have more than 40 percent calcium
carbonate equivalent in the control section

Similar inclusions:

* Soils that are similar to Section but have more than
35 percent rock fragments

» Soils that are similar to Showlow but have more than
35 percent rock fragments

Use and Management

Grazeable Woodland

Dominant vegetation on the Showlow soil:

* Potential plant community—juniper, pinyon, western

wheatgrass, winterfat

» Present plant community—juniper, pinyon,

snakeweed

Important forage species: western wheatgrass,
winterfat, blue grama, fourwing saltbush
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Dominant vegetation on the Section soil:

* Potential plant community—juniper, pinyon, western

wheatgrass, blue grama

¢ Present plant community—juniper, pinyon, blue

grama, sagebrush

Important forage species: western wheatgrass, blue
grama, fourwing saltbush

Major management factors: slow permeability, shrink-
swell (Showlow), hazard of water erosion

General management considerations on the Showlow
and Section soils:

* Fuelwood production for the Showlow part is 5 cords/

acre and for the Section part is 6-7 cords/acre.

¢ This unit is well suited to the production of pinyon

and juniper.

* Reduce risk of erosion by proper installation and

maintenance of access roads.

* Both soils have moderate to severe erosion hazard

which limits vehicle access.

Suitable management practices:

* Proper woodland grazing

* Access roads

» Forest land erosion control system

» Forest land management

Wildlife Habitat

Suitability of the Showlow and Section soils for
coniferous trees: moderately suited

Management considerations:

¢ These woodlands of pinyon-juniper provide habitat for

many species.

¢ Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vle,nonirrigated
Woodland site: Showlow—Clay Loam Upland 14-18"
p.z.; Section—Loamy Upland 14-18"p.z.

58—Showlow-Thimble complex, 1 to 15
percent slopes

Setting

Landform: Showlow—hills and fan terraces; Thimble—
hills

Landscape position: Showlow—toeslopes, footslopes,
and intermingled; Thimble—backslopes, summits,
and intermingled

Flooding: none

Slope range: 1 to 15 percent

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Soil Survey

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Showlow and similar soils: 50 percent
Thimble and similar soils: 25 percent
Contrasting inclusions: 25 percent

Typical Profile
Showlow

Rock fragments on surface—10 percent gravel

0 to 3 inches—brown silty clay loam

3 to 7 inches—brown clay loam

7 to 42 inches—brown silty clay

42 to 52 inches—reddish brown and pink gravelly clay
loam

52 to 60 inches—light reddish brown and pink gravelly
loam

Thimble

Rock fragments on the surface: 15 percent cobble, 15
percent gravel

0 to 1 inch—brown cobbly clay loam

1 to 13 inches—dark brown very cobbly clay

13 to 19 inches—dark brown very cobbly clay loam

19 inches—basalt

Soil Properties and Qualities

Showlow

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate to very severe
Hazard of wind erosion: moderate

Shrink-swell potential: high

Thimble

Parent material: alluvium from basalt and pyroclastics
Depth class: shallow

Drainage class: well drained

Permeability: slow

Available water capacity: very low

Potential rooting depth: 10 to 20 inches

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: slight

Shrink-swell potential: high
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Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 15 percent

* Areas that have up to 20 percent cobbles and 5
percent stones

Similar inclusions:

¢ Soils that are similar to Thimble but that have a
loamy profile

¢ Soils that are similar to Thimble but that have a lime
cemented hardpan above the bedrock

Use and Management

Grazeable Woodland

Dominant vegetation on the Showlow soil:

* Potential plant community—juniper, pinyon, western

wheatgrass, winterfat

* Present plant community—juniper, pinyon,

snakeweed

Important forage species: western wheatgrass,
winterfat, blue grama, fourwing saltbush

Dominant vegetation on the Thimble soil:

¢ Potential plant community—juniper, pinyon, sideoats

grama, cliffrose

¢ Present plant community—juniper, pinyon, blue

grama, cliffrose

Important forage species: sideoats grama,
muttongrass, bitterbrush

Major management factors: depth to bedrock, very low
available water capacity (Thimble), hazard of water
erosion (Showlow), permeability, shrink-swell

General management considerations on the Showlow-
Thimble soils:

» Fuelwood production for the Showlow partis 5 cords/

acre and for the Thimble part is 2-3 cords/acre.

¢ The Showlow part is well suited to the production of

juniper and pinyon.

e The Thimble part is slow to respond to management,

especially in areas of historical concentration of

animals.

* Reduce risk of erosion by proper installation and

maintenance of access roads.

* Both have moderate to severe erosion hazard which

limits vehicle access.

Suitable management practices:

* Proper woodland grazing

Planned grazing system

* Range seeding

¢ Forest land erosion control system

* Forestland management

* Access roads
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Wildlife Habitat

Suitability of the Showlow and Thimble soils for
coniferous trees: moderately suited

Management considerations:

» These woodlands of pinyon-juniper provide habitat for

many species.

* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Woodland site: Showlow—Clay Loam Upland 14-18"
p.z.; Thimble—Basalt Upland 14-18" p.z.

59—Showlow very cobbly clay loam, 1 to
15 percent slopes

Setting

Landform: hilis and fan terraces

Flooding: none

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Showlow soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 25 percent cobble, 30
percent gravel

0 to 3 inches—brown very cobbly clay loam

3 to 7 inches—brown clay loam

7 to 42 inches—brown silty clay

42 to 52 inches—reddish brown and pink very gravelly
clay loam

52 to 60 inches—light reddish brown and pink very
gravelly loam

Soil Properties and Qualities

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: very slight
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Shrink-swell potential: high
Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 15 percent
» Areas of Prieta gravelly loam

* Areas of Curhollow gravelly loam

* A deep extremely gravelly soil that has lime
throughout the profile

* Areas that have up to 10 percent stones and/or 70
percent gravel

» Areas of Rock outcrop

Similar inclusions:

e Soils that have greater than 35 percent rock
fragments throughout the profile.

* Areas that have surface cobble of less than 35
percent

Use and Management

Grazeable Woodland

Dominant vegetation:

e Potential plant community—juniper, pinyon, western

wheatgrass, winterfat

* Present plant community—juniper, pinyon, big

sagebrush, bottlebrush squirreltail

Important forage species: western wheatgrass,
winterfat, blue grama, fourwing saltbush

Major management factors: slow permeability, high
shrink-swell

General management considerations:

* Fuelwood production for this unit is 4 cords/acre.

¢ This unit is well suited to the production of pinyon

and juniper.

* Reduce risk of erosion by proper installation and

maintenance of access roads.

¢ Moderate erosion hazard limits vehicle access.

Suitable management practices:

* Proper woodland grazing

* Access roads

* Forest land erosion control

* Forestland management

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

» These woodlands of pinyon-juniper provide habitat for
many species.

* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vis, nonirrigated

Soil Survey

Woodland site: Clay Loam Upland 14-18"p.z.

60—Showlow very cobbly silty clay loam,
15 to 35 percent slopes

Setting

Landform: hills and fan terraces

Flooding:none

Elevation: 5,500 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Showlow soil and similar soils: 80 percent
Contrasting inclusions: 20 percent

Typical Profile

Rock fragments on surface: 25 percent cobble, 15
percent gravel

0 to 3 inches—brown very cobbly silty clay loam

3 to 7 inches—brown clay loam

7 to 42 inches—brown silty clay

4210 52 inches—reddish brown and pink very gravelly
clay loam

52 to 60 inches—Ilight reddish brown and pink very
gravelly loam

Soil Properties and Qualities

Parent material: alluvium and colluvium from basalt
and pyroclastics

Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: rapid

Hazard of water erosion: very severe

Hazard of wind erosion: very slight

Shrink-swell potential: high

Inclusions

Contrasting inclusions:

*» Soils that have slopes of more than 35 percent

* Soils that are similar to Showlow but that have
greater than 35 percent rock fragments in the profile
* Areas of Rock outcrop

* Stony and very stony areas

¢ Soils that are more limy

* Soils that are loamy throughout
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Similar inclusions:
* Soils that have slopes of less than 15 percent

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—big sagebrush, juniper,

pinyon, bottlebrush squirreltail

* Present plant community—juniper, pinyon, western

wheatgrass, winterfat

Important forage species: western wheatgrass,
winterfat, blue grama, fourwing saltbush

Major management factors: slow permeability, high
shrink-swell, hazard of water erosion, slope

General management considerations:

+ Fuelwood production for this unit is 5 cords/acre.

e This unit is well suited to the production of pinyon

and juniper.

» Reduce risk of erosion by proper installation and

maintenance of access roads.

* Moderate to severe erosion hazard limits vehicle

access.

Suitable management practices:

* Properwoodland grazing

* Access roads

* Forest land erosion control system

* Forestland management

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

* These woodlands of pinyon-juniper provide habitat for
many species.

» Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vle, nonirrigated
Woodland site: Clay Loam Upland 14-18" p.z.

61—Sponiker gravelly loam, 1 to 15
percent slopes

Setting

Landform:hills and fan terraces

Flooding: none

Elevation: 6,400 to 7,200 feet

Mean annual precipitation: 18 to 22 inches

Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 120 to 135 days

Composition

Sponiker soil and similar soils: 75 percent
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Contrasting inclusions: 25 percent
Typical Profile

Rock fragments on surface: 5 percent gravel

1 to 0 inches—pine needles

0 to 4 inches—dark brown gravelly loam

4 to 12 inches—dark brown clay loam

12 to 22 inches—dark brown cobbly clay loam
22 to 30 inches—brown clay

30 to 60 inches—reddish brown clay

Soil Properties and Qualities

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: severe

Hazard of wind erosion: very slight

Shrink-swell potential: high

Inclusions

Contrasting inclusions:

 Soils that have slopes of more than 15 percent

* Soils that are loamy throughout

» Soils that are moderately deep to bedrock

* Soils that are similar to Sponiker but are on flood
plains and stream terraces

» Areas of Wukoki soils

* Areas of Lomaki soils

» Soils that are less than 20 inches to weathered
bedrock

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—Ponderosa pine, juniper,

pinyon, muttongrass (fig. 7)

* Present plant community—Ponderosa pine, juniper,

pinyon, Arizona fescue

Important forage species: muttongrass, mountain
muhly, squirreltail

Major management factors: permeability, shrink-swell,
hazard of water erosion

General management considerations:

* A moderate erosion hazard requires care in using
equipment during harvest.

» Grazing should be closely regulated to protect the
limited forage species production.

» Grazing should be excluded from areas of harvesting
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Soil Survey

and plantations until native species have become well

Figure 7.—Areas of Sponiker gravelly loam, 1 to 15 percent slopes. Vegetation is mainly ponderosa pine and big sagebrush.

established.
Suitable management practices:

Proper woodland grazing

Access roads

Forest land erosion control system
Forest land management
Woodland improved harvesting

* Woodland improvement
Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

* These woodlands of ponderosa pine provide habitat
for many species.

* Firewood gatherers should not disturb nest trees.
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Interpretive Groups

Land capability classification: Vs, nonirrigated
Woodland site: Loamy Upland 17-25" p.z.

62—Sponiker gravelly loam, 15 to 40
percent slopes

Setting

Landform: hills and fan terraces

Flooding:none

Elevation: 6,400 to 7,200 feet

Mean annual precipitation: 18 to 22 inches

Mean annual air temperature: 45 1o 48 degrees F
Frost-free period: 120 to 135 days

Composition

Sponiker soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 20 percent gravel
1 to 0 inches—pine needles

0to 4 inches—dark brown gravelly loam

4 to 12 inches—dark brown clay loam

12 to 22 inches—dark brown cobbly clay loam
22 to 30 inches—brown clay

30 to 60 inches—reddish brown clay

Soil Properties and Qualities

Parent material: alluvium from basalt and pyroclastics
Depth class: very deep

Drainage class: well drained

Permeability: slow

Available water capacity: high

Potential rooting depth: 60 inches or more

Runoff: rapid

Hazard of water erosion: very severe

Hazard of wind erosion: very slight

Shrink-swell potential: high

Inclusions

Contrasting inclusions:

» Soils that have slopes of more than 40 percent
* Soils that are less than 20 inches to bedrock

» Areas of Rock outcrop

* Soils that are loamy throughout

* Areas that have up to 35 percent cobble and/or
stones

» Areas of Wukoki soils

¢ Areas of Lomaki soils
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Similar inclusions:
+ Soils that have slopes of less than 15 percent

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—Ponderosa pine,

muttongrass, juniper, pinyon

* Present plant community—Ponderosa pine, juniper,

pinyon, Arizona fescue

Important forage species: muttongrass, mountain
muhly, squirreltail

Major management factors: permeability, shrink-swell,
hazard of water erosion

General management considerations:

» A moderate erosion hazard requires care in using

equipment during harvest.

» Moderate erosion hazard and steep slopes limit

vehicle access.

» Grazing should be excluded from areas of harvesting

and plantations until native species have become well

established.

* Steep slopes limit livestock access and results in

overgrazing of the less sloping areas.

Suitable management practices:

* Proper woodland grazing

* Access roads

+ Forest land erosion control system

* Forest land management

» Woodland improved harvesting

* Woodland improvement

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

» These woodlands of ponderosa pine provide habitat
for many species.

* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Woodland site: Loamy Upland 17-25" p.z.

63—Torriorthents-Rock outcrop complex,
30 to 70 percent slopes

Setting

Landform: hills and escarpments (fig. 8)
Flooding:none
Elevation: 5,000 to 7,200 feet
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Figure 8.—Areas of Torriorthents-Rock outcrop complex, dry, 30 to 70 percent slopes, in Hacks Canyon.
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Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Torriorthents soil and similar soils: 50 percent
Rock outcrop: 45 percent
Contrasting inclusions: 5 percent

Reference Profile
Torriorthents

Rock fragments on surface: variable

These soils are highly variable in surface and
subsurface textures and in depth to bedrock or
weathered bedrock.

Rock outcrop consists of areas of sandstone, shale
and/or mudstone.

Soil Properties and Qualities

Parent material: mixed colluvium

Depth class: very shallow to very deep

Drainage class: well to somewhat excessively drained
Permeability: very slow to very rapid

Available water capacity: very low to high

Potential rooting depth: 4 to more than 60 inches
Runoff: very rapid

Hazard of water erosion: very severe

Hazard of wind erosion: variable

Inclusions

Contrasting inclusions:
 Soils that have slopes of more than 30 percent
» Kanab Creek, a perennial stream

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—Indian ricegrass, blue

grama, muttongrass, squirreltail

* Present plant community—Indian ricegrass, blue

grama, needlandthread, big sagebrush

Important forage species: muttongrass, Indian
ricegrass, blue grama, fourwing saltbush

Major management factors: slope, Rock outcrop,
hazard of water erosion

General management considerations:

+» Steep slopes and rock outcrop limit movement by

livestock and results in overgrazing of lesser sloping

areas.

* Management alternatives are very limited because of

steep slopes and Rock outcrop.

Suitable management practices:

* Proper grazing use
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* Planned grazing systems
* Fencing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

* 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.

Interpretive Groups

Land capability classification: Vlle, nonirrigated

Range site: Breaks 10-14" p.z.

Rock outcrop is not assigned a capability classification
or a range site.

64—Torriorthents-Rock outcrop complex,
dry, 30 to 70 percent slopes

Setting

Landform: hills and escarpments

Landscape position: canyon walls and sides of
plateaus and mesas

Flooding: none

Elevation: 4,400 to 5,000 feet

Mean annual precipitation: 6 to 10 inches

Mean annual air temperature: 55 to 57 degrees F

Frost-free period: 165 to 180 days

Composition

Torriorthents soil and similar soils: 50 percent
Rock outcrop: 45 percent
Contrasting inclusions: 5 percent

Reference Profile

Torriorthents

Rock fragments on surface: 60 to 100 percent cobble,
stones and/or boulders.

These soils are highly variable in surface and
subsurface textures and in depth to bedrock or
weathered bedrock.

Rock outcrop consists of exposed areas of sandstone,
shale and/or mudstone.

Soil Properties and Qualities

Parent material: mixed colluvium

Depth class: very shallow to very deep

Drainage class: well to somewhat excessively drained
Permeability: very slow to very rapid
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Available water capacity: very low to high
Potential rooting depth. variable

Runoff: very rapid

Hazard of water erosion: very severe
Hazard of wind erosion: variable

Inclusions

Contrasting inclusions:
» Soils that have slopes of more than 30 percent
* Areas of Rubbleland

Use and Management

Rangeland

Dominant vegetation:

¢ Potential plant community—desert needlegrass,

needleandthread, Indian ricegrass, Mormon-tea

* Present plant community—needleandthread, galleta,

Mormon-tea, snakeweed

Important forage species: desert needlegrass,
needleandthread, Indian ricegrass, galleta

Major management factors: slope, Rock outcrop,
hazard of water erosion

General management considerations:

¢ Production of vegetation suitable for livestock

grazing is limited by excessive runoff.

* 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.

» Cattle usually avoid areas of this unit unless their

movement is restricted by fences.

Suitable management practices:

* Proper grazing use

* Planned grazing systems

* Fencing

e Stock trails and walkways

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

* The small amounts of vegetation produced is offset

by the variety which attracts many species.

» Steep slopes and broken topography provide safety

from danger for wildlife.

* The Rock outcrop grows no vegetation but is

important for nest sites, resting cover, hunting

perches, escape, and dens.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Breaks 7-11" p.z.

Soil Survey

Rock outcrop is not assigned a capability classification
or a range site.

65—Torriorthents-Rock outcrop complex,
warm, 30 to 70 percent slopes

Setting

Landform: hills and escarpments

Flooding: none

Elevation: 3,500 to 4,800 feet

Mean annual precipitation: 8 to 12 inches

Mean annual air temperature; 65 to 72 degrees F
Frost-free period: 210 to 240 days

Composition

Torriorthents soil and similar soils: 50 percent
Rock outcrop: 45 percent
Contrasting inclusions: 5 percent

Reference Profile

Rock fragments on surface: variable

These soils are highly variable in surface and
subsurface textures and in depth to bedrock or
weathered bedrock.

Rock outcrop consists of exposed areas of sandstone,
shale and/or mudstone.

Soil Properties and Qualities

Parent material: mixed colluvium

Depth class: very shallow to very deep

Drainage class: well to somewhat excessively drained
Permeability: very slow to very rapid

Available water capacity: very low to high

Potential rooting depth: 4 to 60 inches or more
Runoff: very rapid

Hazard of water erosion: very severe

Hazard of wind erosion: variable

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 30 percent
e Kanab Creek, a perennial stream

* Cliffs

* Areas of Rubbleland

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—desert needlegrass,
Indian ricegrass, flattop buckwheat

* Present plant community—red brome, bush muhly,
needlegrasses, cactus
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Important forage species: Indian ricegrass, blue grama,
big galleta, biue grama, bush muhly

Major management factors: slope, Rock outcrop,
hazard of water erosion

General management considerations:

* Steep slopes and Rock outcrop limit access by

livestock and results in overgrazing of lesser sloping

areas.

» Management alternatives are very limited because of

steep slopes and Rock outcrop.

« Distribution of livestock is the primary management

problem.

Suitable management practices:

» Proper grazing use

* Fencing

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management considerations:

« 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.

Interpretive Groups

Land capability classification: Vile, nonirrigated

Range site: Breaks 9-12" p.z.

Rock outcrop is not assigned a capability classification
or a range site.

66—Whiskey silt loam, 1 to 4 percent
slopes
Setting

Landform: stream terraces
Flooding:none
Elevation: 5,800 to 7,000 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days
Composition
Whiskey soil and similar soils: 85 percent
Contrasting inclusions: 15 percent
Typical Profile

0 to 5 inches—brown silt loam
5 to 60 inches—dark brown loam

Soil Properties and Qualities

Parent material: mixed alluvium
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Depth class: very deep

Drainage class: well drained

Permeability: moderate

Available water capacity: high

Potential rooting depth: 60 or more inches
Runoff:medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 4 percent
* Soils that are clayey

Similar inclusions:

* Soils that are silt loam throughout

Use and Management
Rangeland

Dominant vegetation:

* Potential plant community—blue grama,

needleandthread, fourwing saltbush, ring muhly

* Present plant community—bigelow sage, blue

grama, rabbitbrush

Important forage species: blue grama,
needleandthread, galleta, fourwing saltbush

Major management factors: gully erosion

General management considerations:

« Livestock prefer this soil to most others in the area

because of accessibility and the availability of water.

« This can result in overgrazing and subsequent

deterioration of the vegetative community.

« This soil can be highly productive and responds well

to management.

« Livestock should be managed to maintain the

desired plant community to protect the soil from

excessive erosion.

Suitable management practices:

* Proper grazing use

» Planned grazing systems

* Fencing

* Deferred grazing

e Water developments

Wildlife Habitat

Suitability for herbaceous plants and shrubs:
moderately suited

Management consideration:

» Open rangeland wildlife prefer this site.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Range site: Loamy Upland 14-18" p.z.
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67—Wukoki-Lomaki complex, 15 to 50
percent slopes

Setting

Landform: cinder cones

Flooding: none

Slope range: 15 to 50 percent

Elevation: 5,500 to 5,800 feet

Mean annual precipitation: 10 to 14 inches

Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 165 days

Composition

Wukoki and similar soils: 45 percent
Lomaki and similar soils: 40 percent
Contrasting inclusions: 15 percent

Typical Profile

Wukoki

Rock fragments on surface: 80 percent cinders

0 to 3 inches—yellowish brown extremely gravelly
loam

3 to 10 inches—light yellowish brown extremely
gravelly loam

10 to 60 inches—black cinders

Lomaki

Rock fragments on surface: 80 percent cinders

0 to 30 inches—yellowish brown extremely gravelly
loam

30 to 60 inches—black cinders

Soil Properties and Qualities

Wukoki

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (shallow to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff: rapid

Hazard of water erosion: severe

Hazard of wind erosion: very slight

Lomaki

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics
Depth class: very deep (moderately deep to cinders)

Soil Survey

Drainage class: somewhat excessively drained
Permeability: moderate

Available water capacity: low

Potential rooting depth: 60 inches or more
Runoff: rapid

Hazard of water erosion: severe

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 50 percent

* Soils that are deeper than 40 inches to cinders,
usually on fan terraces

* Soils that are shallow to bedrock, usually that have
slopes greater than 45 percent

Similar inclusions:

* Soils that have slopes of less than 15 percent

Use and Management

Rangeland

Dominant vegetation on the Wukoki soil:

* Potential plant community—needleandthread, big

sagebrush, sideoats grama, black grama

* Present plant community—snakeweed, rabbitbrush,

cheatgrass

Important forage species: sideoats grama, black
grama, blue grama, needleandthread

Dominant vegetation on the Lomaki soil:

* Potential plant community—sideoats grama, black

grama, needleandthread, big sagebrush

* Present plant community—blue grama, rabbitbrush,

big sagebrush, snakeweed

Important forage species: sideoats grama, black
grama, blue grama, needleandthread

Major management factors: very low available water
capacity, slope, hazard of erosion by water

General management considerations on the Wukoki
and Lomaki soils:

* Water developments are generally lacking on this

unit,

* Low productivity and steep slopes limit management

alternatives.

* Livestock grazing should be managed to protect the

soil from excessive erosion because of the severe

erosion hazard.

* Trails and walkways can be constructed in places to

encourage livestock to graze in areas where access is

limited.

Suitable management practices:

* Proper grazing use

* Planned grazing systems
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* Fencing
» Deferred grazing
« Stock trails and walkways

Wildlife Habitat

Suitability of the Wukoki and Lomaki soils for
herbaceous plants and shrubs: poorly suited

Management consideration:

+ Water is lacking.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Range site: Cinder Hills 10-14"p.z.
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68—Wutoma-Lozinta complex, 1 to 15
percent slopes

Setting

Landform: fan terraces

Landscape position: Wutoma-—summits, shoulders,
backslopes; Lozinta—toeslopes, footslopes and
other concave slopes

Flooding: none

Slope range: 1to 15 percent

Elevation: 6,600 to 7,200 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F

Figure 9.—Areas of Wutoma-Lozinta complex, 1 to 15 percent slopes. This soil is made up mostly of volcanic cinders.
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Frost-free period: 135 to 150 days
Composition

Wutoma and similar soils: 70 percent
Lozinta and similar soils: 20 percent
Contrasting inclusions: 10 percent

Typical Profile

Wutoma

Rock fragments on surface—80 percent cinders (fig. 9)

0 to 12 inches—dark brown extremely gravelly loam
12 to 60 inches—black cinders

Lozinta

Rock fragments on surface—70 percent cinders

0 to 10 inches—dark brown extremely gravelly loam
10 to 24 inches—brown extremely gravelly loam

24 to 60 inches—black cinders

Soil Properties and Qualities

Wutoma

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (shallow to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: very slight

Lozinta

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (moderately deep to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent

* Soils that are similar to Lomaki but deeper than 40
inches to cinders on some fan terraces

¢ Areas of Sponiker soils

Soil Survey

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—juniper, pinyon, blue

grama, black grama

¢ Present plant community—juniper, pinyon, blue

grama, algerita

Important forage species: blue grama, black grama,
squirreltail, needleandthread

Major management factors: very low available water
capacity

General management considerations on the Wutoma:
and Lozinta soils:

* This unit responds well to management.

* Production of fuelwood for this unit is 2-4 cords/acre.

* Water developments are generally lacking on this

unit.

Suitable management practices:

* Properwoodland grazing

* Planned grazing systems

* Fencing

* Deferred grazing

* Access roads

Wildlife Habitat

Suitability of the Wutoma and Lozinta soil for
coniferous trees: moderately suited

Management considerations:

* These woodlands of pinyon-juniper provide habitat for

many species.

* Firewood gatherers should not disturb nest trees.

Interpretive Groups

Land capability classification: Vs, nonirrigated
Woodland site: Wutoma—Cinder Upland 14-18"p.z.;
Lozinta—Cinder Upland 14-18" p.z.

69—Wutoma-Lozinta complex, 15 to 50
percent slopes

Setting

Landform: cinder cones

Landscape position: Wutoma—summits, shoulders,
backslopes; Lozinta—toeslopes, footslopes, and
other concave slopes

Flooding: none

Slope range: 15 to 50 percent

Elevation: 6,600 to 7,200 feet

Mean annual precipitation: 14 to 18 inches
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Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Wutoma and similar soils: 60 percent
Lozinta and similar soils: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Wutoma

Rock fragments on surface—90 percent cinders
0 to 12 inches—dark brown extremely gravelly loam
12 to 60 inches—nblack cinders

Lozinta

Rock fragments on surface—1 inch layer of cinders
0 to 10 inches—dark brown extremely gravelly loam
10 to 24 inches—brown extremely gravelly loam

24 t0 60 inches—black cinders

Soil Properties and Qualities
Wutoma

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (shallow to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff: rapid

Hazard of water erosion: severe

Hazard of wind erosion: very slight

Lozinta

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep (moderately deep to cinders)

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: low

Potential rooting depth: 60 inches or more

Runoff: rapid

Hazard of water erosion: severe

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:
 Soils that have slopes of more than 50 percent
» Areas of Rock outcrop
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» Soils less than 20 inches to bedrock

+ Areas of Sponiker soils

» Areas of higher precipitation supporting a vegetative
cover of ponderosa pine

Similar inclusions:

* Soils deeper than 40 inches to cinders

+ Soils that have slopes of less than 15 percent

Use and Management

Grazeable Woodland

Dominant vegetation on the Wutoma soil:

* Potential plant community—juniper, pinyon, black

grama, squirreltail

* Present plant community—juniper, pinyon, Turbinella

oak, squirreltail

Important forage species: black grama,
needleandthread, squirreltail

Dominant vegetation on the Lozinta soil:

* Potential plant community—juniper, pinyon, black

grama, squirreltail

* Present plant community—juniper, pinyon, Turbinelia

oak, New Mexico locust

Important forage species: black grama,
needlandthread, squirreltail

Major management factors: very low to low available
water capacity, slope, hazard of water erosion

General management considerations on the Wutoma
and Lozinta soils:

* Production of vegetation suitable for livestock

grazing is limited by low available water capacity.

* Slope limits access by livestock and results in

overgrazing of the less sloping areas.

» Cattle usually avoid areas of this unit unless their

movement is restricted by fences.

« Trails and walkways can be constructed in places to

encourage livestock to graze in areas where access is

limited.

Suitable management practices:

* Proper grazing use

¢ Planned grazing systems

¢ Fencing

 Stock trails and walkways

Wildlife Habitat

Suitability of the Wutoma and Lozinta soil for
coniferous trees: moderately suited

Management considerations:

 These woodlands of pinyon-juniper provide habitat for

many species.
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* Firewood gatherers should not disturb nest trees.
* Steep slopes and broken topography provide safety
from danger for wildlife.

Interpretive Groups

Land capability classification: Vlle, nonirrigated
Woodland site: Cinder Hills 14-18" p.z.

70—Wutoma-Rock outcrop complex, 1 to
15 percent slopes

Setting

Landform: fan terraces

Flooding: none

Elevation: 6,500 to 6,700 feet

Mean annual precipitation: 14 10 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Wutoma soil and similar soils: 60 percent
Rock outcrop: 30 percent
Contrasting inclusions: 10 percent

Typical Profile
Wutoma

Rock fragments on surface: 20 percent stones
0 to 12 inches—dark brown stony loam
12 to 60 inches—Dblack cinders

Rock outcrop consists of areas of basalt.
Soil Properties and Qualities

Parent material: alluvium and colluvium from
scoriaceous basalt and pyroclastics

Depth class: very deep but shallow to cinders

Drainage class: somewhat excessively drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 60 inches or more

Runoff: medium

Hazard of water erosion: moderate

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent

* Areas of Lomaki soils

* Areas of Sponiker soils

» Soils that are 10 to 20 inches to bedrock

Similar inclusions:

» Areas of Wutoma very cindery loam and extremely
cindery loam

Soil Survey

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—juniper, pinyon, blue

grama, black grama

* Present plant community—juniper, pinyon, black

grama, blue grama, algerita

Important forage species: blue grama, black grama,
squirreltail, needleandthread

Major management factors: Rock outcrop, very low
available water capacity

General management considerations:

* This unit responds moderately well to management.

* Production of fuelwood for this unit is 2-4

cords/acre.

» Water developments are generally lacking on this

unit.

Suitable management practices:

* Properwoodland grazing

* Planned grazing systems

* Fencing

* Deferred grazing

¢ Access roads

Wildlife Habitat

Suitability for herbaceous plants and shrubs: poorly
suited

Management considerations:

* Water is lacking.

* The Rock outcrop grows no vegetation but is

important for nest sites, resting cover, hunting

perches, escape, and dens.

Interpretive Groups

Land capability classification: Vs, nonirrigated

Woodland site: Cinder Upland 14-18" p.z.

Rock outcrop is not assigned a capability subclass or
a range site.

71—Yumtheska-Goesling complex, 1 to 15
percent slopes

Setting

Landform: Yumtheska—hills; Goesling—stream
terraces

Landscape position: Yumtheska—higher convex
positions; Goesling—concave positions

Flooding: none

Slope range: Yumtheska—1 to 15 percent; Goesling—
1 to 5 percent

Elevation: 5,800 to 6,200 feet
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Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Yumtheska and similar soils: 60 percent
Goesling and similar soils: 25 percent
Contrasting inclusions: 15 percent

Typical Profile

Yumtheska

Rock fragments on surface—60 percent gravel
0 to 12 inches—brown very gravelly loam
12 inches—limestone

Goesling

Rock fragments on surface—10 percent gravel
0 to 8 inches—dark brown loam

8 to 24 inches—brown loam

24 to0 60 inches—light brown loam

Soil Properties and Qualities
Yumtheska

Parent material: alluvium from limestone
Depth class: very shallow and shallow
Drainage class: well drained
Permeability: moderate

Available water capacity: very low
Potential rooting depth: 7 to 20 inches
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: very slight

Goesling

Parent material: alluvium from limestone
Depth class: very deep

Drainage class: well drained

Permeability: moderately slow

Available water capacity: high

Potential rooting depth: 60 inches or more
Runoff: medium

Hazard of water erosion: moderate
Hazard of wind erosion: slight

Inclusions

Contrasting inclusions:

* Soils that have slopes of more than 15 percent
*» Deep soils that have less clay in the profile on
stream terraces and flood plains

» Areas of Rock outcrop

Similar inclusions:

* Soils that are similar to Goesling but that have
redder hue
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Use and Management

Grazeable Woodland-Rangeland

Dominant vegetation on the Yumtheska soil:

* Potential plant community—juniper, pinyon, blue

grama, needleandthread

* Present plant community—juniper, pinyon, blue

grama, snakeweed

Important forage species: blue grama,
needleandthread, cliffrose

Dominant vegetation on the Goesling soil:

* Potential plant community—blue grama,

needleandthread, winterfat, big sagebrush

* Present plant community—big sagebrush, blue

grama, squirreltail, juniper

Important forage species: blue grama, squirreltail,
needleandthread, winterfat

Major management factors: depth to bedrock, very low
available water capacity (Yumtheska)

General management considerations on the
Yumtheska and Goesling soils:

 Brush management and range seeding are limited by

shallow depth and very low available water capacity on

the Yumtheska part.

» Moderate erosion hazard limits vehicle access which

requires proper installation and maintenance of access

roads.

» On the Yumtheska part fuelwood production is 3-5

cords/acre.

* Earthen water impoundments are limited because of

shallow depth to bedrock on the Yumtheska part.

Suitable management practices:

e Proper grazinguse

» Planned grazing systems

* Fencing

» Access roads

Wildlife Habitat

Suitability of the Yumtheska soil for coniferous trees:
moderately suited

Management considerations:

» These woodlands of pinyon-juniper provide habitat for

many species.

*» Firewood gatherers should not disturb nest trees.

 Brush management must be carefully planned.

Suitability for the Goesling soil for herbaceous plants
and shrubs: moderately suited

Management considerations:

* Open rangeland wildlife prefer this site.

* When pinyon and juniper trees are on this site it is

more desirable for wildlife.

Interpretive Groups

Land capability classification: Vs, nonirrigated
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Soil Survey

Figure 10.—Areas of Limestone Hills, 14- to 18-inch p.z. range site on Yumtheska very gravelly loam, 4 to 20 percent slopes
showing the beneficial effects of chaining.

Woodland site: Yumtheska—Shallow Loamy 14-18"

p.z.
Range site: Goesling—Loamy Upland 14-18" p.z.

72—Yumtheska very gravelly loam, 4 to 20
percent slopes

Setting

Landform:hills

Flooding: none

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 1410 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Yumtheska soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 10 percent cobble, 40
percent gravel

0to 12 inches—brown very gravelly loam

12 inches—limestone

Soil Properties and Qualities

Parent material: alluvium from limestone
Depth class: very shallow and shallow
Drainage class: well drained
Permeability: moderate
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Available water capacity: very low
Potential rooting depth: 7 to 20 inches
Runoff: rapid

Hazard of water erosion: severe
Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

« Soils that have slopes of more than 20 percent
* Soils that are moderately deep and deep on
toeslopes and fan terraces

+ Soils that are shallow that have a hardpan

» Deep soils on stream terraces that have a clay
increase in the subsoil

* Areas of Thimble soils

Similar inclusions:

* Soils that are similar to Yumtheska but that have a
clay increase in the subsoil

Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—juniper, pinyon, blue

grama, needleandthread

 Present plant community—juniper, pinyon, blue

grama, snakeweed

Important forage species: blue grama,
needleandthread, cliffrose

Major management factors: depth to bedrock, very low
available water capacity, hazard of water erosion

General management considerations:

* On this unit, fuelwood production is 3-5 cords/acre

(fig. 10).

 Brush management and range seeding are limited

because of shallow depth and low available water

capacity.

* Moderate to severe erosion hazard limits vehicle

access which requires proper installation and

maintenance of access roads.

Suitable management practices:

* Proper woodland grazing

* Planned grazing systems

* Fencing

* Access roads

» Forest land erosion control system

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

» These woodlands of pinyon-juniper provide habitat for
many species.

99

+ Firewood gatherers should not disturb nest trees.
 Brush management must be carefully planned.

Interpretive Groups

Land capability classification: Vie, nonirrigated
Woodland site: Shallow Loamy 14-18" p.z.

73—Yumtheska very gravelly loam, 30 to
50 percent slopes

Setting

Landform: hilis

Flooding:none

Elevation: 5,800 to 6,400 feet

Mean annual precipitation: 14 to 18 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 150 days

Composition

Yumtheska soil and similar soils: 75 percent
Contrasting inclusions: 25 percent

Typical Profile

Rock fragments on surface: 60 percent gravel
0to 12 inches—brown very gravelly loam
12 inches—limestone

Soil Properties and Qualities

Parent material: alluvium and colluvium from limestone
Depth class: very shallow and shallow

Drainage class: well drained

Permeability: moderate

Available water capacity: very low

Potential rooting depth: 7 to 20 inches

Runoff: very rapid

Hazard of water erosion: very severe

Hazard of wind erosion: very slight

Inclusions

Contrasting inclusions:

« Soils that have slopes of more than 50 percent

¢ Areas that have 40 percent cobble, occasional Rock
outcrop, and 5 percent stones mostly on the ridges and
occasionally on some hills

« Soils that are deep or moderately deep to limestone
that have slopes of greater than 40 percent on hills,
and slopes of less than 30 percent on toeslopes and
stream terraces

* Areas of cliffs

Similar inclusions:

« Soils that have slopes of less than 30 percent
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Use and Management

Grazeable Woodland

Dominant vegetation:

* Potential plant community—juniper, pinyon,

needleandthread, big sagebrush

* Present plant community—juniper, pinyon, blue

grama, cliffrose, snakeweed

Important forage species: bilue grama,

needleandthread, cliffrose

Major management factors: depth to bedrock, very low
available water capacity, hazard of water erosion,
slope

General management considerations:

* Brush management and range seeding is limited

by shallow depth and very low available water

capacity.

* Moderate to severe erosion hazard and steep slopes

limit vehicle access.

* Reduce risk of erosion by proper installation and

maintenance of access roads.

* Fuelwood production for this unit is 3-5 cords/acre.

* Steep slopes limit access by livestock and results in
overgrazing of lesser sloping areas.

* Management alternatives are very limited because of
steep slopes.

Suitable management practices:

* Access roads

* Forest land erosion control system

¢ Planned grazing systems

* Proper woodiand grazing

* Fencing

Wildlife Habitat

Suitability for coniferous trees: moderately suited
Management considerations:

* These woodlands of pinyon-juniper provide habitat for
many species.

* Firewood gatherers should not disturb nest trees.

* Brush management must be carefully planned.

Interpretive Groups

Land capability classification:Vlle, nonirrigated
Woodland site: Limestone Hills 14-18" p.z.
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Use and Management of the Soils

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

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

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

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

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

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

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of

Agriculture. It is of major importance in meeting the
Nation’s short- and long-range needs for food and fiber.
Because the supply of high-quality farmland is limited,
the U.S. Department of Agriculture recognizes that
responsible levels of government, as well as
individuals, should encourage and facilitate the wise
use of our Nation’s prime farmland.

Prime farmiand, as defined by the U.S. Department
of Agriculture, is land that has the best combination of
physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops and is
available for these uses. It may be cultivated land,
pastureland, forest land, or other land, but it is not
urban or built-up land or water areas. The soil qualities,
growing season, and moisture supply are those items
needed for the soil to economically produce sustained
high yields of crops when proper management,
including water management, and acceptable farming
methods are applied. In general, prime farmland has an
adequate and dependable supply of moisture from
precipitation or irrigation, a favorable temperature and
growing season, acceptable acidity or alkalinity, an
acceptable salt and sodium content, and few or no
rocks. It is permeable to water and air. It is not
excessively erodible or saturated with water for long
periods, and it either is not frequently flooded during
the growing season or is protected from flooding. The
slope ranges mainly from O to 6 percent. More detailed
information about the criteria for prime farmland is
available at the local office of the Natural Resources
Conservation Setvice.

A recent trend in land use in some parts of the
survey area has been the loss of some prime farmland
to industrial and urban uses. The loss of prime
farmland to other uses puts pressure on marginal
lands, which generally are more erodible, droughty, and
less productive and cannot be easily cultivated.

The map units in the survey area that are
considered prime farmland are listed below. This list
does not constitute a recommendation for a particular
land use. Soils that have climatic limitations, such as
inadequate rainfall, qualify for prime farmland only in
those areas where these limitations have been
overcome by irrigation. The need for these measures is
indicated after the map unit name. Onsite evaluation is
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needed to determine whether or not these limitations
have been overcome by corrective measures.

2 Barx fine sandy loam, 1 to 5 percent slopes
(where irrigated)

50 Radnik fine sandy loam, 1 to 5 percent slopes
(where irrigated)

Irrigated Crops and Pasture

Steve Cassady, District Conservationist, Natural Resources
Conservation Service, prepared this section.

General management needed for crops and pasture
is suggested in this section. The crops or pasture
plants best suited to the soils are identified and the
system of land capability classification used by the
Natural Resources Conservation Service is explained.

Planners of management systems for individual
fields or farms should consider the detailed
information, including estimated yields of the main
crops grown, given in the description of each soil under
“Detailed soil map units.”

Specific information can be obtained from the local
office of the Natural Resources Conservation Service
or the Cooperative Extension Service.

About 1,250 acres of land in the survey area is used
for irrigated farming. About three-fourths of this land is
found in the Colorado City area. Other farming areas
include the Kaibab-Paiute Tribal farm, Moccasin
Community and Cane Beds. The main crops grown are
pasture grass, alfalfa hay, small grains, field corn, and
sorghum.

Irrigation water is obtained through various methods
in the survey area. Colorado City obtains most of its
irrigation water from wells but supplements this with
diversion from Short Creek stored in irrigation
reservoirs. All irrigation water for the Kaibab-Paiute
Tribal farm is supplied by wells. The Moccasin
Community obtains its irrigation water from springs and
wells.

Proper management of the irrigated soils of the area
requires good planning and implementation. The aim of
sound management is to produce the greatest amount
of the most needed crops while protecting and
improving the soil. To achieve this aim, the land must
be protected according to its needs and used within its
capabilities. This can be done by using plants that are
well suited to the soil, applying soil management
practices that protect the soil, and keeping the soil in
good physical condition.

In addition to the irrigated cropland, there is a small
amount of dryland cropland in the survey area. The

Soil Survey

greatest concentration of this is in the Colorado City-
Cane Beds area. Some dryland farming has occurred
in the Pipe Valley and Mt. Trumbull areas also. The
major dryland crop is fall-planted small grains to be
pastured or harvested the following spring.

The following paragraphs generally describe the
principal soil management practices needed in the
survey area. Although the soils in the area differ in
management needs, certain practices apply to all the
soils that are cropped with the exception of Irrigation
Water Management which applies only to irrigated
soils.

Conservation Cropping Sequence

A conservation cropping sequence is the growing of
crops in combination with needed cultural and
management measures. If soil-improving crops and
practices more than offset the soil-depleting crops and
deteriorating practices, then itis a good conservation
cropping sequence.

Soil-improving practices in a conservation cropping
sequence include the use of rotations that contain
grasses and legumes, the return of crop residue to the
soil, proper tillage, adequate fertilization, weed and
pest control measures, and other good management
practices.

A typical cropping sequence used in the survey area
is growing alfalfa for 6 to 8 years, growing small grain
or field corn for 2 years, and then growing alfalfa again.
The crop residue of the small grain or field corn is
returned to the soil, and tillage is reduced to only those
operations that are necessary.

Crop Residue Use

Crop residue management is the leaving of plant
residue in cultivated fields. The residue is incorporated
into the soil or leaving it on the surface during that part
of the year when erosion is likely to occur. Plant
residue adds organic matter. A major benefit of organic
matter in the soil is its influence on the development
and stabilization of good soil structure and its
relationship to the general physical environment of the
soil, which influences crop growth. Organic matter
functions mainly as it decomposes. The application of
nitrogen fertilizer to the soil aids in the decomposition
process.

It is particularly important that organic matter be
continuously returned to the soil. The easiest and most
common way to add organic matter to the soil is to
return plant residue produced by a crop. Unless
sufficient crop residue is returned to the soil, the
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physical condition of the soil declines, soil compaction
begins, and slower water infiltration and poorer aeration
result.

Conservation Tillage

Conservation tillage is a tillage and planting system
in which adequate crop residue is left to protect the soil
surface from water or wind erosion.

To protect against water erosion a minimum of 30
percent of the soil surface should be left covered by
plant residue after planting. Where soil erosion by wind
is the primary concern, at least 1,000 pounds per acre
of flat small grain residue-equivalent should be left on
the surface during the critical erosion period.

lrrigation Water Management

Irrigation water management concerns regulation of
applications of irrigation water at rates and in amounts
that will insure high crop production and minimum soil
and water losses. It is needed in all irrigated areas.
Good irrigation water management is the efficient
application of water according to crop needs and at
rates and in amounts consistent with the
characteristics of the soil.

Efficient delivery of water to farms is the first step in
supplying the moisture needed by growing crops. A
good distribution system is one that has enough
capacity to meet the needs of the crops irrigated and
efficiently conveys water without excessive seepage
and without causing erosion.

Next, the water must be delivered from the
distribution system to the individual fields. irrigation
pipelines, irrigation ponds, and pumpback systems are
common components of efficient farm irrigation
systems.

Surface or flood irrigation is one type of irrigation
system used in the survey area. This method of
irrigation utilizes borders or furrows to control the
application of water. Leveling fields to uniform slopes
is required for high irrigation efficiencies. On land that
cannot be leveled because of high expense or soil
limitations, sprinkler or drip irrigation systems can be
used. Sprinkler and drip systems often have higher
irrigation efficiencies than surface irrigation systems,
but normally require a greater initial cost to install.

If water is to be applied efficiently, a farmer needs
to give special attention to the kind of crop and the soil
to be irrigated. Efficient irrigation adjusts to the needs
of the crop, the soil-moisture relationship at the time of
irrigation, the slope of the fieid, the length of irrigation
runs, the time it takes to apply the water, the intake
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rate of the soil, and other factors that may be
significant at the specific time of irrigation. Forty-eight
hours after irrigation, a soil check can be made to
determine whether the desired moisture was added.

Pasture management

Proper pasture management is grazing pasture ina
manner that maintains grasses and legumes of high
quality, provides an adequate supply of forage, and
protects the soil from erosion. These objectives can be
accomplished by using several pastures with a rotation
system that allows for controlled grazing periods and
adequate rest periods in each field.

Proper rotation of livestock should allow a stubble
height of 3 to 4 inches following each grazing period to
be maintained throughout the growing season for most
grasses. A regrowth period of 24 to 30 days between
each grazing period of a field is usually recommended
for most grasses. Care should be taken to keep
livestock off the pastures when they are wet. If
livestock are allowed to graze wet pastures, the soil is
compacted, the water intake rate is decreased, and
soil structure is destroyed.

Pastures should have proper irrigation water
management. Over-irrigating reduces yields by
leaching nutrients below the root zone and reducing
oxygen availability in the soil for proper root growth.
Commercial fertilizers and barnyard manure, if itis
available, should be applied to increase yields. Weeds
can generally be controlled by mowing.

Hayland management

Hayland management is the proper treatment and
use of hayland to prolong the life of desirable forage
species, to maintain or improve the quality and
quantity of the forage, and to protect the soil and
reduce water loss.

Adapted varieties of alfalfa or other hayland species
should be used to increase crop yields. These plants
must be able to withstand climatic extremes and still
produce high yields during the relatively short growing
season. Inoculated seed should be used in planting. A
companion crop may be needed when planting if wind
erosion is a hazard.

The proper management of established stands of
hay should regulate the frequency and amount of
irrigation water applied. The recommended time to cut
alfalfa is when approximately 25 percent of the stems
have one or more flowers open. A mowing height of 2
to 3 inches should be maintained to prevent injury to
new buds and shoots. Fertilization is essential to
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ensure proper growth and good crop yields. Fertilization
rates depend upon the soil and the crop grown.

Crop yields are included in “Detailed soil map units”
section.

Yields per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in the map unit descriptions. In any given
year, yields may be higher or lower than those
indicated because of variations in rainfall and other
climatic factors.

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

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

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

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

Crops other than those shown are grown in the
survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service
or of the Cooperative Extension Service can provide
information about the management and productivity of
the soils for those crops.

Land Capability Classification

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

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

Capability classes, the broadest groups, are
designated by numerals | through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their
use.

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

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

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make
them generally unsuitable for cultivation.

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

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

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

In class | there are no subclasses because the soils
of this class have few limitations. Class V contains
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only the subclasses indicated by w, s, or ¢ because
the soils in class V are subject to little or no erosion.
They have other limitations that restrict their use to
pasture, rangeland, woodland, wildlife habitat, or
recreation.

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

Range Management

Larry Ellicott, Range Conservationist, Natural Resources
Conservation Service, prepared this section.

About 87 percent of the land in the survey area is
rangeland. This section describes the principles of
range management and defines range site and
condition.

Production of healthy plant cover conserves and
protects soil, moisture, and plant resources. A harvest
of high quality forage can be insured by maintaining the
native vegetation or by improving it to its highest
potential. Grasses manufacture the food they need to
grow, flower, and reproduce. If the plants are properly
managed, they will remain healthy and vigorous for
many, many years.

Effective management of rangeland depends upon
many factors. The season of use, intensity of use,
kinds and distribution of grazing animals, and a
knowledge of the resource capability are very important
management considerations.

The primary objective in range management is to
control grazing so that the plants growing on a site are
similar in kind and amount as the potential natural plant
community for that site. Such management generally
results in the optimum production of vegetation,
conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat
below the maximum potential meets grazing needs,
provides for wildlife habitat, and protects the soils and
water resources.

The forage plants in many parts of the survey area
have been depleted by excessive and untimely use.
There has been a general reduction in cool-season
grasses and a general increase in woody, non-forage
plants. Productivity of forage plants generally is below
the potential of the soils. Uneven livestock distribution
has created localized overuse and under-use of forage.
Gully erosion is extensive on some flood plain and
stream terrace soils, and sheet erosion occurs on
some of the upland soils.

Many areas that were once open grassland have
been encroached upon by juniper trees. Adequate fuel,
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which the herbaceous plants once provided, is now
inadequate to carry the natural fires that once
controlled the encroachment of juniper. Broom
snakeweed, a half-shrub, has also dramatically
increased, particularly on the shallow soils. These
woody plants compete for soil moisture with forage
plants that should dominate the sites.

Abnormal amounts of woody plants, excessive
erosion, and the abundance of toxic plants are all
symptoms of a deteriorated range condition. However,
a systematic range improvement program can help
correct this situation.

Shrubs and trees can be managed in a number of
ways. Several mechanical forms of brush management
have been used in the survey area. Large areas of
juniper have been mechanically treated. Chaining,
cabling, or pushing of trees has met with mixed
success. The use of herbicides, particularly on
shrubby plants, is effective if soil moisture and other
growing conditions are satisfactory. Seeding shouid be
done after brush management in areas where
understory vegetation is lacking.

Gully erosion has a profound effect on forage
production of flood plain and stream terrace soils.
These soils are potentially the most productive ones in
the survey area. When the plant cover on these soils
deteriorates, they are more susceptible to erosion.
Some sites receive extra runoff from adjacent area and
readily respond to management. The best treatment of
these sites is to allow them to be deferred from
livestock grazing during the growing season of the
important forage species. Other suitable treatment
practices for these sites are water spreading and grade
stabilization structures. Where these sites are in poor
or fair condition the improvement can be accelerated
by seeding locally adapted forage plants. The
exception to this is areas where the average annual
rainfall is less than 10 inches and on shallow soils.
These factors, when combined, reduce the feasibility
of seeding because low water availability hinders the
establishment and growth of plants.

Gully erosion can be partially controlled by adequate
treatment and management of the upland soils that
contribute runoff to the lower-lying areas. Severely
depleted upland sites may require range seeding of
adapted species to increase the ground cover.
Increasing the plant cover slows water runoff,
increases moisture infiltration, improves growing
conditions, and reduces sheet erosion.

Management of the rangeland resources in this area
should be directed toward meeting the native plant
requirements. Critical growth stages in the native plant
community must be recognized and considered when
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selecting a grazing management program. A
systematic grazing program should include proper
stocking levels and protection from continuous use.
Livestock distribution can be improved by fencing and
developing additional water facilities. Priority should be
given to permanent livestock water facilities. Livestock
water ponds are not dependable and can cause grazing
distribution problems. Wells, pipelines, storage tanks,
and spring developments are much more dependable
means of providing water. Fences should be used to
divide pastures into manageable units. Fences and
watering facilities can be used to force animals to use
areas that might otherwise be underused.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind
of soil on the site. Effective management is based on
the relationship between the soils, vegetation, and
water. All of the soils in this survey area that are used
for grazing are grouped into range sites. A range site is
the product of all environmentai factors responsible for
its development. It is a distinctive kind of rangeland
that has the capability of producing a characteristic
native plant community. A characteristic native plant
community consists of a balance of grasses, forbs and
shrubs that make up the potential plant community.
Over time, on undisturbed sites, a mixture of plants
best suited for growing on a site has developed. This
group of plants is called the potential natural plant
community. This plant community differs in kind,
amount or proportion from plant communities on other
range sites. Soil properties that affect moisture supply
and plant nutrients have the greatest influence on the
productivity of range plants. Soil reaction, lime or salt
content, and topographic position are also important.

Range condition is determined by comparing the
present plant community with the potential natural plant
community on a particular range site. The more closely
the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only. It does not
automatically establish a value of the present plant
community for any given use.

Table 5 shows, for each soil, the range site and the
total annual production of vegetation in favorable,
normal and unfavorable years. Total annual production
is the amount of vegetation that can be expected to
grow annually on well managed rangeland that is
supporting the potential natural plant community. It
includes all vegetation, twigs, flowers, and fruits of
woody plants. It does not include the increase in stem
diameter of trees and shrubs. It is expressed in pounds
per acre of air dry vegetation for favorable, normal, and
unfavorable years. In a favorable year, the amount and
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distribution of precipitation and temperature make
growing conditions substantially better than average. In
an unfavorable year, growing conditions are well below
average, generally because of low available soil
moisture. Dry weight is the total annual yield per acre
reduced by a common percent of moisture content.

Woodland Management

Larry Ellicott, Range Conservationist, Natural Resources
Conservation Service, prepared this section.

About 13 percent of the land in the survey area is
woodland.

The juniper and pinyon pine woodland occurs
between the ponderosa pine forests and the cold
desert grassland. This cold-adapted evergreen
woodland is characterized by the unequal dominance
of two conifers—juniper and pinyon. Structurally, these
juniper-pinyon woodlands are among the simplest
communities in the southwest. Juniper-pinyon
woodland covers extensive areas between 4,000 and
7,500 feet. It reaches its greatest development on
mesas, plateaus, piedmonts, slopes, and ridges.
Juniper grows at lower elevations and drier sites.
Pinyon grows at higher elevations and in areas of
higher precipitation. In the middie is a mixture. On the
east side of the survey area Utah juniper (juniperous
osteosperma) and Colorado pinyon (Pinus edulis) are
the most common species. On the west side of the
survey area Colorado pinyon is replaced by the single
leaf pinyon (Pinus monophylia) in the association with
the Utah juniper.

Juniper and pinyon tend to grow on rocky habitats
with shallow soils predominating. A consistent indicator
of a site that the native potential plant community is
juniper-pinyon is the stoniness or coarseness of the
soil. Soil moisture availability is the major factor
controlling plant community patterns. Rapid infiltration,
deep penetration, and low soil moisture tension will
favor the dominance of woodland over grassiand. The
root systems of pinyon pine and juniper are well
adapted to these sites.

The lower elevation side of this zone grades into
grassland and savanna-like landscapes. Here the
understory is typically composed of grasses such as
blue grama and galleta with low shrubs such as
groundsel and snakeweed, and the overstory is
dominated by juniper that is low in productivity. In the
middle to upper parts of the juniper-pinyon zone,
sagebrush is the major component of the understory.
Other understory components of general or regional
importance are rabbitbrush, winterfat, black sage,
black brush, cliffrose, barberry, along with such cacti
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as hedgehogs, prickly pears, and chollas. The high
elevation contact of the juniper-pinyon zone is the
ponderosa pine forest at or about 7,000 to 8,000 feet
elevation. Here the overstory is dominated by pinyon,
and productivity of both species is at their highest.

Historically, stands of pinyon pine and juniper were
restricted to certain sites. In the last 100 years,
junipers have invaded many areas of former grassland.
Some of the reasons for this are warmer temperature
trends over the last 100+ years, wetter conditions in
the last half of the 19th century, reduction of wildfires
as a result of fire prevention and suppression efforts,
and heavy grazing which reduced the competition and
fuels. Young trees are very susceptible to grass fires
until their crowns grow well above the grasses;
consequently, fires normally eliminate or greatly thin
tree seedlings on soils that produce good stands of
grass. Between about 15 and 40 years are needed for
trees to grow tall enough to resist grass fires. Attempts
to “reconvert” areas in deep soils of finer textures
where grasses are better suited can be successful.

In this survey area, there are two small zones of
ponderosa pine. These occur from around 7,000 feet in
elevation to the tops of Mount Logan (7,866 ft.) and
Mount Trumbull (8,029 ft.). Although small in extent
they do produce merchantable timber and were logged
in the past to provide lumber for building in nearby
communities. Ponderosa pine grows in open sunlight
and is not shade tolerant. It requires bare mineral soil
to establish and grows best when thinned at regular
intervals as it matures. On south-facing slopes and dry
ridges pinyon pine {pinus edulis) and juniper (juniperous
osteosperma) grow in association with the ponderosa
pine. Open stands of ponderosa pine will grow enough
grass and other forage type plants to provide grazing to
livestock and wildlife. Plants that can be found in the
understory include Arizona and sheep fescue,
junegrass, mountain muhly, and bluegrasses.

Woodland Management and Productivity

Table 6 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination symbol for each soil. Soils
assigned the same ordination symbol require the same
general management and have about the same
potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for an
indicator tree species. The number indicates the
volume, in cubic meters per hectare per year, which
the indicator species can produce in a pure stand
under natural conditions. The number 1 indicates fow
potential productivity; 2 or 3, moderate; 4 or 5,
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moderately high; 6 to 8, high; 9 to 11, very high; and 12
to 39, extremely high. The second part of the symbol,
a letter, indicates the major kind of soil limitation. The
letter Rindicates steep slopes; D, restricted rooting
depth; C, clay in the upper part of the soil; and S,
sandy texture. The letter A indicates that limitations or
restrictions are insignificant. If a soil has more than
one limitation, the priority is as follows: R, D, C, and S.

In the table, slight, moderate, and severe indicate
the degree of the major soil limitations to be
considered in management.

Erosion hazardis the probability that damage will
occur as a result of site preparation and cutting where
the soil is exposed along roads, skid trails, and fire
lanes and in log-handling areas. Forests that have
been burned or overgrazed are also subject to erosion.
Ratings of the erosion hazard are based on the percent
of the slope. A rating of slight indicates that no
particular prevention measures are needed under
ordinary conditions. A rating of moderate indicates that
erosion-control measures are needed in certain
silvicultural activities. A rating of severe indicates that
special precautions are needed to control erosion in
most silvicultural activities.

Equipment limitation reflects the characteristics and
conditions of the soil that restrict use of the equipment
generally needed in woodland management or
harvesting. The chief characteristics and conditions
considered in the ratings are slope, stones on the
surface, rock outcrops, soil wetness, and texture of the
surface layer. A rating of slightindicates that under
normal conditions the kind of equipment and season of
use are not significantly restricted by soil factors. Soil
wetness can restrict equipment use, but the wet period
does not exceed 1 month. A rating of moderate
indicates that equipment use is moderately restricted
because of one or more soil factors. If the soil is wet,
the wetness restricts equipment use for a period of 1 to
3 months. A rating of severe indicates that equipment
use is severely restricted either as to the kind of
equipment that can be used or the season of use. If
the soil is wet, the wetness restricts equipment use for
more than 3 months.

Seedling mortality refers to the death of naturally
occurring or planted tree seedlings, as influenced by
the kinds of soil, soil wetness, or topographic
conditions. The factors used in rating the soils for
seedling mortality are texture of the surface layer,
depth to a seasonal high water table and the length of
the period when the water table is high, rock fragments
in the surface layer, effective rooting depth, and slope
aspect. A rating of slight indicates that seedling
mortality is not likely to be a problem under normal
conditions. Expected mortality is less than 25 percent.
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A rating of moderate indicates that some problems
from seedling mortality can be expected. Extra
precautions are advisable. Expected mortality is 25 to
50 percent. A rating of severe indicates that seedling
mortality is a serious problem. Extra precautions are
important. Replanting may be necessary. Expected
mortality is more than 50 percent.

Windthrow hazardis the likelihood that trees will be
uprooted by the wind because the soil is not deep
enough for adequate root anchorage. The main
restrictions that affect rooting are a seasonal high
water table and the depth to bedrock, a fragipan, or
other limiting layers. A rating of slight indicates that
under normal conditions no trees are blown down by
the wind. Strong winds may damage trees, but they do
not uproot them. A rating of moderate indicates that
some trees can be blown down during periods when the
soil is wet and winds are moderate or strong. A rating
of severe indicates that many trees can be blown down
during these periods.

Plant competition ratings indicate the degree to
which undesirable species are expected to invade and
grow when openings are made in the tree canopy. The
main factors that affect plant competition are depth to
the water table and the available water capacity. A
rating of slight indicates that competition from
undesirable plants is not likely to prevent natural
regeneration or suppress the more desirable species.
Planted seedlings can become established without
undue competition. A rating of moderate indicates that
competition may delay the establishment of desirable
species. Competition may hamper stand development,
but it will not prevent the eventual development of fully
stocked stands. A rating of severe indicates that
competition can be expected to prevent regeneration
unless precautionary measures are applied.

The potential productivity of merchantable or
common trees on a soil is expressed as a site index
and as a volume number. The site index is the average
height, in feet, that dominant and codominant trees of
a given species attain in a specified number of years,
except for the pinyon-juniper forest type, for which site
index is determined by basal area. The site index
applies to fully stocked, even-aged, unmanaged
stands. Commonly grown trees are those that
woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis
of growth rate, quality, value, and marketability.

The volume, a number, is the yield likely to be
produced by the most important trees. This number,
expressed as cubic feet per acre per year, indicates
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the amount of fiber produced in a fully stocked, even-
aged, unmanaged stand.

The first species listed under common trees for a
soil is the indicator species for that soil. It generally is
the most common species on the soil and is the one
that determines the ordination class.

The species that is followed by an asterisk under
common trees is the indicator species for that soil. It
generally is the most common species on the soil and
is the one that determines the ordination class.

Trees to plant are those that are suitable for
commercial wood production.

Woodland Understory Vegetation

Understory vegetation consists of grasses, forbs,
shrubs, and other plants. If well managed, some
woodland can produce enough understory vegetation to
support grazing of livestock or wildlife, or both, without
damage to the trees.

The quantity and quality of understory vegetation
vary with the kind of soil, the age and kind of trees in
the canopy, the density of the canopy, and the depth
and condition of the litter. The density of the canopy
determines the amount of light that understory plants
receive.

Table 5 shows, for each soil suitable for woodland,
the potential for producing understory vegetation. The
total production of understory vegetation includes the
herbaceous plants and the leaves, twigs, and fruit of
woody plants up to a height of 4.5 feet. It is expressed
in pounds per acre of air-dry vegetation in favorable,
normal, and unfavorable years. In a favorable year, solil
moisture is above average during the optimum part of
the growing season; in a normal year, soil moisture is
average; and in an unfavorable year, it is below
average.

The table also lists the common names of the
characteristic vegetation on each soil and the
composition, by percentage of air-dry weight, of each
kind of plant. The table shows the kind and percentage
of understory plants expected under a canopy density
that is most nearly typical of woodland in which the
production of wood crops is highest.

Wildlife Habitat

David W. Seery, State Biologist, Natural Resources
Conservation Service, prepared this section.

The kind and abundance of wildlife depend largely
on the amount and distribution of food, cover and
water. Soils affect the kind and amount of vegetation
that is available to wildlife as food and cover. They
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also affect the construction of water impoundments.
Wildlife habitat can be created or improved by planting
appropriate vegetation, by maintaining the existing
plant cover, or by promoting the natural establishment
of desirable plants.

There are six main areas containing wildlife habitat
in the survey area. These are discussed and listed
below:

Woodlands

Pinyon and juniper woodlands are found on uplands
interspersed with sagebrush. This creates a mosaic of
woadland and open grassland which allows wildlife
species to travel between food and cover. Many birds
and animals use pinyon for food. Hawks and owls nest
in juniper trees.

Cold Desert Grasslands

Plant production on shallow soils is low, and wildlife
use is less than other more productive sites. Very little
protective cover exists for large game species. Areas
where soils are deeper provide a better mixed-grass
community which is the main habitat for pronghorn.
The grass provides good cover for newborn fawns.

Cold Desert Shrub

The cool dry climate favors shrubs and drought-
hearty grasses. Water is limited. The shrub and mixed
grassland plant communities support several important
big game species such as pronghorn, mule deer, and
desert bighorn sheep. This community contains a good
variety of shrubs, grasses, and forbs which support
many species of wildlife. These upland sites are found
on stream terraces above the flood plains and on side
slopes of plateaus.

Breaks

These are the steep, broken lands on the edges of
mesas and mountains. Breaks are eroded with a lot of
ridges and gullies. Although these sites produce lower
amounts of vegetation than other sites, they are very
important for wildlife. Many different kinds of plants
grow on breaks. The plant variety and rough terrain
attract wildlife. Scattered trees grow on many of these
areas and are hunting perches for predatory birds.

Rock Outcrop

Although these areas produce almost no vegetation,
the cracks, caves, cliffs, and ledges are important to
wildlife. Birds of prey use cliffs and ledges for nesting,
roosting, and observation. Bighorn sheep use the cliffs
and ledges for escape and resting areas. Overhangs
provide protection from weather. Bats roost during the
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day in cracks and caves. Mountain lions ambush prey
from rocks and rest under overhangs.

Riparian and Wetlands

Some flood plains and stream drainages have
hardwood trees such as cottonwood, willow, ash, and
walnut. This riparian vegetation may have been
removed and could be restored in stream beds with wet
soil. A few wet mountain meadows and isolated
springs contain small herbaceous wetlands.

Each soil or map unit is rated for its ability to
produce wildlife habitat and placed into suitability
groups as described below.

Well suited—Soil properties are such that vegetation
can be improved, managed, or created with few or no
soil limitations.

Moderately suited—Soil properties are such that
vegetation can be improved, managed, or created but
soil limitations are moderate and management is
necessary to maintain the habitat.

Poorly suited—Soil limitations are severe.
Management is possible, but creating or improving
vegetation is difficult, and success is questionable.

Very poorly suited—Soil limitations are such that it
is impractical to attempt to create or improve
vegetation, and failure is highly probable.

The suitabilities apply to this survey area and
cannot be compared to any other area unless the
precipitation, elevation, latitude, and other climate
factors are the same.

Recreation

The soils of the survey area are rated in table 7
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered.
Not considered in the ratings, but important in
evaluating a site, are the location and accessibility of
the area, the size and shape of the area and its scenic
quality, vegetation, access to water, potential water
impoundment sites, and access to public sewer lines.
The capacity of the soil to absorb septic tank effluent
and the ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreational uses by the duration and intensity of
flooding and the season when flooding occurs. In
planning recreational facilities, onsite assessment of
the height, duration, intensity, and frequency of
flooding is essential.

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

The information in the table can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
9a and interpretations for dwellings without basements
and for local roads and streets in table 8a and 8b.

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

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

Playgrounds require soils that can withstand
intensive foot traffic. The best soils are almost level
and are not wet or subject to flooding during the
season of use. The surface is free of stones and
boulders, is firm after rains, and is not dusty when dry.
If grading is needed, the depth of the soil over bedrock
or a hardpan should be considered.

Paths and trails for hiking and horseback riding
should require little or no cutting and filling. The best
soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are
firm when wet, are not dusty when dry, and are not
subject to prolonged flooding during the period of use.
They have moderate slopes and no stones or boulders
on the surface. The suitability of the soil for tees or
greens is not considered in rating the soils.

Soil Survey

Engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. Ratings are given
for building site development, sanitary facilities,
construction materials, and water management. The
ratings are based on observed performance of the soils
and on the estimated data and test data in the “Soil
Properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has
limitations. For example, estimates and other data
generally apply only to that part of the soil within a
depth of 5 or 6 feet. Because of the map scale, small
areas of different soils may be included within the
mapped areas of a specific soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils
or for testing and analysis by personnel experienced in
the design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria
were not considered in preparing the information in this
section. Local ordinances and regulations should be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 or 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected
about kinds of clay minerals, mineralogy of the sand
and silt fractions, and the kinds of adsorbed cations.
Estimates were made for erodibility, permeability,
corrosivity, shrink-swell potential, available water
capacity, and other behavioral characteristics affecting
engineering uses.

This information can be used to evaluate the
potential of areas for residential, commercial,
industrial, and recreational uses; make preliminary
estimates of construction conditions; evaluate
alternative routes for roads, streets, highways,
pipelines, and underground cables; evaluate alternative
sites for sanitary landfills, septic tank absorption fields,
and sewage lagoons; plan detailed onsite
investigations of soils and geology; locate potential
sources of gravel, sand, earthfill, and topsoil; plan
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drainage systems, irrigation systems, ponds, terraces,
and other structures for soil and water conservation;
and predict performance of proposed small structures
and pavements by comparing the performance of
existing similar structures on the same or similar soils.

The information in the tables, along with the soil
maps, the soil descriptions, and other data provided in
this survey, can be used to make additional
interpretations.

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

Building Site Development

Tables 8a and 8b shows the degree and kind of soil
limitations that affect dwellings with and without
basements, small commercial buildings, local roads
and streets, shallow excavations, and lawns and
landscaping. The limitations are considered slight if
soil properties and site features are generally favorable
for the indicated use and limitations are minor and
easily overcome; moderate if soil properties or site
features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly
increased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dugto a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of
digging, filling, and compacting is affected by the depth
to bedrock, a cemented pan, or a very firm dense
layer; stone content; soil texture; and slope. The time
of the year that excavations can be made is affected
by the susceptibility of the soil to flooding. The
resistance of the excavated walls or banks to
sloughing or caving is affected by soil texture and
moisture content.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are
made for small commercial buildings without
basements, for dwellings with basements, and for
dwellings without basements. The ratings are based on
soil properties, site features, and observed
performance of the soils. Flooding, shrinking and
swelling, and organic layers can cause the movement
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of footings. Depth to bedrock or to a cemented pan,
large stones, slope, and flooding affect the ease of
excavation and construction. Landscaping and grading
that require cuts and fills of more than 5 or 6 feet are
not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year.
They normally have a subgrade of cut or fill soil
material; a base of gravel, crushed rock, or stabilized
soil material; and a flexible or rigid surface. Cuts and
fills are generally limited to less than 6 feet. The
ratings are based on soil properties, site features, and
observed performance of the soils. Depth to bedrock or
to a cemented pan, flooding, large stones, and slope
affect the ease of excavating and grading. Soil
strength (as inferred from the engineering classification
of the soil), shrink-swell potential, and frost action
potential affect the traffic-supporting capacity.

Lawns and landscaping require soils on which turf
and ornamental trees and shrubs can be established
and maintained. The ratings are based on soil
properties, site features, and observed performance of
the soils. Soil reaction, depth to bedrock or to a
cemented pan, the available water capacity in the
upper 40 inches, and the content of saits, sodium, and
sulfidic materials affect plant growth. Flooding,
wetness, slope, stoniness, and the amount of sand,
clay, or organic matter in the surface layer affect
trafficability after vegetation is established.

Sanitary Facilities

Tables 9a and 9b show the degree and kind of soil
limitations that affect septic tank absorption fields, and
sewage lagoons, and sanitary landfills. The limitations
are considered slight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are
required.

Table 9b shows the suitability of the soils for use as
daily cover for landfill. A rating of good indicates that
soil properties and site features are favorable for the
use and good performance and low maintenance can
be expected; fairindicates that soil properties and site
features are moderately favorable for the use and one
or more soil properties or site features make the soil
less desirable than the soils rated good; and poor
indicates that one or more soil properties or site
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features are unfavorable for the use and overcoming
the unfavorable properties requires special design,
extra maintenance, or costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan,
and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank
absorption fields, including excessively slow
absorption of effluent, surfacing of effluent, and hillside
seepage, can affect public health. Ground water can be
polluted if highly permeable sand and gravel or
fractured bedrock is less than 4 feet below the base of
the absorption field, if slope is excessive, or if the
water table is near the surface. There must be
unsaturated soil material beneath the absorption field
to filter the effluent effectively. Many local ordinances
require that this material be of a certain thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the
solid and liquid wastes. Lagoons should have a nearly
level floor surrounded by cut slopes or embankments
of compacted soil. Lagoons generally are designed to
hold the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides
is required to minimize seepage and contamination of
ground water.

Table 9a gives ratings for the natural soil that
makes up the lagoon floor. The surface layer and,
generally, 1 or 2 feet of soil material below the surface
layer are excavated to provide material for the
embankments. The ratings are based on soil
properties, site features, and observed performance of
the soils. Considered in the ratings are slope,
permeability, depth to bedrock or to a cemented pan,
flooding, large stones, and content of organic matter.

Excessive seepage resulting from rapid permeability
in the soil or a water table that is high enough to raise
the level of sewage in the lagoon causes a lagoon to
function unsatisfactorily. Pollution results if seepage is
excessive or if floodwater overtops the lagoon. A high
content of organic matter is detrimental to proper
functioning of the lagoon because it inhibits aerobic
activity. Slope, bedrock, and cemented pans can
cause construction problems, and large stones can
hinder compaction of the lagoon floor.

Sanitary landfills are areas where solid waste is

Soil Survey

disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste
is placed in a trench. It is spread, compacted, and
covered daily with a thin layer of soil excavated at the
site. In an area landfill, the waste is placed in
successive layers on the surface of the soil. The
waste is spread, compacted, and covered daily with a
thin layer of soil from a source away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground-
water pollution. Ease of excavation and revegetation
should be considered.

The ratings in tables 9a and 9b are based on soil
properties, site features, and observed performance of
the soils. Permeability, depth to bedrock or to a
cemented pan, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite
investigation is needed.

Daily cover for landfill is the soil material that is
used to cover compacted solid waste in an area
sanitary landfill. The soil material is obtained offsite,
transported to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that
are free of large stones or excess gravel are the best
cover for a landfill. Clayey soils are sticky or cloddy
and are difficult to spread; sandy soils are subject to
wind erosion.

After soil material has been removed, the soil
material remaining in the borrow area must be thick
enough over bedrock, a cemented pan, or the water
table to permit revegetation. The soil material used as
the final cover for a landfill should be suitable for
plants. The surface layer generally has the best
workability, more organic matter, and the best potential
for plants. Material from the surface layer should be
stockpiled for use as the final cover.

Construction Materials

Tables 10a and 10b give information about the soils
as a source of reclamation material, roadfill, sand,
gravel, and topsoil. The soils are rated good, fair, or
poor as a source of roadfill and topsoil. They are rated
as a probable or improbable source of sand and gravel.
The ratings are based on soil properties and site
features that affect the removal of the soil and its use
as construction material. Normal compaction, minor
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processing, and other standard construction practices
are assumed. Each soil is evaluated to a depth of 5 or
6 feet.

Roadfillis soil material that is excavated in one
place and used in road embankments in another place.
In this table, the soils are rated as a source of roadfill
for low embankments, generally less than 6 feet high
and less exacting in design than higher embankments.

The ratings are for the soil material below the
surface layer to a depth of 5 or 6 feet. It is assumed
that soil layers will be mixed during excavating and
spreading. Many soils have layers of contrasting
suitability within their profile. The table showing
engineering index properties provides detailed
information about each soil layer. This information can
help to determine the suitability of each layer for use
as roadfill. The performance of soil after it is stabilized
with lime or cement is not considered in the ratings.

The ratings are based on soil properties, site
features, and observed performance of the soils. The
thickness of suitable material is a major consideration.
The ease of excavation is affected by large stones and
slope. How well the soil performs in place after it has
been compacted and drained is determined by its
strength (as inferred from the engineering classification
of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, a low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fairare
more than 35 percent silt- and clay-sized particles and
have a plasticity index of less than 10. They have a
moderate shrink-swell potential, slopes of 15 to 25
percent, or many stones. Depth to the water table is 1
to 3 feet. Soils rated poor have a plasticity index of
more than 10, a high shrink-swell potential, many
stones, or slopes of more than 25 percent. They are
wet and have a water table at a depth of less than 1
foot. They may have layers of suitable material, but
the material is less than 3 feet thick.

Sandand gravel are natural aggregates suitable for
commercial use with a minimum of processing. They
are used in many kinds of construction. Specifications
for each use vary widely. In tables 10a and 10b, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properiies used to evaluate the soil as a source
of sand or gravel are gradation of grain sizes (as
indicated by the engineering classification of the soil),
the thickness of suitable material, and the content of
rock fragments. Kinds of rock, acidity, and
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stratification are given in the soil series descriptions.
Gradation of grain sizes is given in the table on
engineering index properties.

A soil rated as a probable source has a layer of
clean sand or gravel or a layer of sand or gravel that is
up to 12 percent silty fines. This material must be at
least 3 feet thick and less than 50 percent, by weight,
large stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as
shale and siltstone, are not considered to be sand and
gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40
inches of a soil is evaluated for use as topsoil. Also
evaluated is the reclamation potential of the borrow
area.

Plant growth is affected by toxic material and by
such properties as soil reaction, available water
capacity, and fertility. The ease of excavating, loading,
and spreading is affected by rock fragments, slope, a
water table, soil texture, and thickness of suitable
material. Reclamation of the borrow area is affected by
slope, a water table, rock fragments, bedrock, and
toxic material.

Soils rated good have friable, loamy material to a
depth of at least 40 inches. They are free of stones
and cobbles, have little or no gravel, and have slopes
of less than 8 percent. They are low in content of
soluble salts, are naturally fertile or respond well to
fertilizer, and are not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that
have a relatively high content of clay, soils that have
only 20 to 40 inches of suitable material, soils that
have an appreciable amount of gravel, stones, or
soluble salts, or soils that have slopes of 8 to 15
percent. The soils are not so wet that excavation is
difficult.

Soils rated poorare very sandy or clayey, have less
than 20 inches of suitable material, have a large
amount of gravel, stones, or soluble salts, have slopes
of more than 15 percent, or have a seasonal high water
table at or near the surface.

The surface layer of most soils is generally
preferred for topsoil because of its organic matter
content. Organic matter greatly increases the
absorption and retention of moisture and nutrients for
plant growth.

Water Management

Table 11 gives information on the soil properties and
site features that affect water management. The
degree and kind of soil limitations are given for pond
reservoir areas and embankments, dikes, and levees.
The limitations are considered slight if soil properties

