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

Major fieldwork for this soil survey was performed in the period 1963-77. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service, the
Bureau of Indian Affairs, the Bureau of Reclamation, and the New Mexico Agri-
cultural Experiment Station. It is part of the technical assistance furnished to
the San Juan Natural Resource Conservation District and the Navajo Indian
Reservation.

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

Cover: View of Middle Mesa, where the Pine and San Juan Rivers
flow into Navaho Lake. Rock outcrop-Travessilla-Weska complex,
extremely steep, is on the mesa.
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Foreword

This soil survey contains information that can be used in land-planning pro-
grams in San Juan County, New Mexico, Eastern Part. It contains predictions of
soil behavior for selected land uses. The survey also highlights limitations and
hazards inherent in the soil, improvements needed to overcome the limitations,
and the impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
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 insure proper performance. Conservationists, teachers, stu-
dents, and specialists in recreation, wildlife management, waste disposal, and
pollution control can use the survey to help them understand, protect, and en-
hance the environment.

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

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

W’ /la/,,we/témvm/

A. W. Hamelstrom
State Conservationist
Soil Conservation Service

vii
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Soil Survey of
San Juan County, New Mexico

Eastern Part

By C. Wesley Keetch, Soil Conservation Service

Fieldwork by C. Wesley Keetch, Javier E. Ruiz, Tommie L. Parham,
Henry E. Bulloch, Thomas J. Anderson, Donald King, Clarence Seagraves,
Jim Bayer, Alan Kosse, Michael W. Roybal, and Steward Childs,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in cooperation with United States Department of the Interior, Bureau of Indian Affairs and
Bureau of Reclamation, and the New Mexico Agricultural Experiment Station

SAN JUAN COUNTY, New Mexico, Eastern Part, is in
the northwestern part of New Mexico. It has a total area
of 2,182,520 acres, or about 3,410 square miles.

The survey area is bordered on the north by the state
of Colorado, on the east by Rio Arriba and Sandoval
Counties, on the south by McKinley County, and on the
west by the Navajo Indian Reservation.

Aztec, the county seat of San Juan County, is on the
Animas River, in the northeastern part of the survey
area. The population of the survey area is about 50,000
ﬁf .

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

General nature of the survey area

This section provides general information about the
survey area. It discusses climate; natural resources; phy-
siography, relief, and drainage; land use; history and
development; water for irrigation; and the Navajo Indian
Irrigation Project.

Climate

By Frank E. Houghton, climatologist for New Mexico, National
Weather Service, U. S. Department of Commerce.

San Juan County, New Mexico, Eastern Part, is a high
plateau that is dissected in the north by the San Juan
River Valley. Distant high mountains shield the plateau
and valley from much precipitation and also from shal-
low, extremely cold airmasses in winter. The frequency
and intensity of showers in summer are less in this area -
than in most of the northwestern haif of New Mexico,
even though an average of 40 thunderstorms a year do
occur, occasionally accompanied by hail. Precipitation
totals are slightly greater in winter than in spring and fall.

Annual precipitation ranges from an average of 7
inches in the valley at Fruitland to 12 inches along the
Colorado border. Average annual precipitation generally
increases as elevation increases. A wide range in
amount may occur from year to year. Record low annual
precipitation of 2 inches and record high annual precipi-
tation of 24 inches have been measured. The pattern of
monthly precipitation at Aztec Ruins National Monument
is shown i Smaller values are likely in the valley
near Farmington and Fruitland, where annual precipita-
tion is 2 to 3 inches less.

Snowfall occurs from November through April. Total
snowfall ranges from about 9 inches in the valley to
more than 20 inches along the Colorado border. The
higher mountains in Colorado receive more snow and
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are the main source of irrigation water for the survey
area.

Temperatures rarely reach 100 degrees F or higher,
and only a few days a year have temperatures of zero or
lower. The average daily range in temperature of 33
degrees is fairly large and is characteristic of continental
areas. The extreme temperatures recorded in the area
were 110 degrees at Fruittand and 35 degrees below
zero at Bloomfield.

Selected probabilities of several temperature thresh-
olds at Aztec Ruins National Monument are listed in
These dates for spring are as much as 2 weeks
later than those in the valley, but the dates for fall vary
by only a few days throughout the area.

Evaporation for the period from May through October,
as measured by a standard Class A pan, averages 49
inches at Farmington, but may be as much as 25 per-
cent higher on the plateau, where there is much more
wind. Sunshine may be expected about 70 percent of
the possible hours.

Average relative humidity is about 50 percent. It
ranges from about 70 percent early in the morning to
about 30 percent in the afternoon. Late in spring and
early in summer, the humidity averages 15 to 20 percent
in the afternoon. In winter and early in spring, fog occurs
in the valley. It usually occurs on only a few days and is
of short duration.

Winds in the valley blow mainly from the east and the
west. Spring is the windiest season, with an average
windspeed of 10 miles per hour. Winds of 25 miles per
hour or greater occur only 1 percent of the time, but they
occasionally blow dust when the soil is dry.

Natural resources

The main natural resources in the survey area are soil,
water, coal, natural gas, and oil. Cattle that graze the
rangeland and crops produced on farms are marketable
products from the soil. Water for irrigation, industry, mu-
nicipalities, and recreation is supplied by the San Juan,
Animas, and La Plata Rivers. It is stored in the Navajo
Dam and in Farmington, Morgan, and Jackson Lakes.
The city of Farmington diverts water from the Animas
River to a city-owned electrical generating plant. Navajo
Dam has been developed into a recreation center. Shal-
low welis supply water to some rural families. Wells,
windmills, and livestock watering ponds supply water for
grazing animals.

The survey area contains part of a field of strippable
coal estimated at about 6 billion tons. An abundance of
coal still lies beyond the strippable depths at 150 feet.
Coal is mined for use by two electrical generating plants.
Part of this coal is under consideration for use in the
coal gasification industry.

Since 1951, the gas and oil industry has contributed
greatly to the economy of the area. Ninety-eight percent
of the gas produced in the area comes from Upper
Cretaceous rock at a depth of 1,000 to 8,500 feet. Far-
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mington Sandstone, the Fruitland Formation, and Pic-
tured Cliff Sandstone are the most important geologic
formations.

Physiography, relief, and drainage

The survey area is in the San Juan Basin part of the
Navajo section of the Colorado Plateau physiographic
province. The San Juan Basin is a structural depression
containing deep Tertiary fill resting on rocks of Late
Cretaceous age.

The survey area has three distinct geomorphic units

The first unit is in the northern and eastern parts of
the survey area. It is characterized by high relief,
stepped topography, upland summits, narrow valleys,
and steep canyon walls. Surface deposits on uplands
consist of thin veneers of eolian sediment in some areas
and of gravelly alluvium in others. In many areas, bed-
rock crops out at the surface. Resistant sandstone beds
of the early Tertiary San Jose Formation form prominent
structural benches, buttes, and mesas bounded by cliffs.
Elevation ranges from 6,400 to 7,200 feet.

The second unit consists of the alluvial fans and flood
plains in the entrenched, narrow valleys of San Juan,
Animas, and La Plata Rivers. There are several smaller
ephemeral stream systems and high, level terraces and
terrace gravels that form a stepped sequence of river cut
benches at elevations of as much as 600 feet above the
present flood plain. Elevation ranges from 4,800 to 6,000
feet. The unit crosses parts of the other two units.

The third unit is the largest of the three. It is bounded
on the north and east by the first geomorphic unit and is
dissected by the second geomorphic unit. The unit is
characterized by moderate canyon dissection; relatively
broad valleys; broad, gently sloping plateaus and mesas;
locally thick deposits of alluvium; and sandy eolian sedi-
ment. Except for local areas underlain by cliff-forming
Ojo Alamo and Pictured Cliff Sandstone of Late Creta-
ceous age, the relatively smooth and gently sloping to-
pography of the plateaus reflects the erodibility of gener-
ally shaly bedrock such as that of the Kirtland and Naci-
miento Formations of Cretaceous to early Tertiary age.
Elevation ranges from 5,600 to 6,400 feet.

The survey area is drained by the San Juan River. The
principal tributaries that enter the area from the north are
the Animas and Navajo Rivers and Montezuma, Hallett,
Butler, and Corne Creeks. Of these streams, the Animas
River is the most important. The tributaries that enter
from the south are intermittent streams that are subject
to sudden flooding during intense rainstorms. Of these,
the Chaco River is most important.

Flooding has been controlled on the San Juan River
by the construction of the Navajo Dam. Flooding is still a
threat to irrigation systems, farmland, and urban areas
along the Animas and La Plata Rivers.



SAN JUAN COUNTY, NEW MEXICO, EASTERN PART

Land use

About 55,000 acres in the valleys of the San Juan,
Animas, and La Plata Rivers is irrigated, and irrigation of
about 110,000 acres in the Navajo Indian Irrigation Proj-
ect is planned. This is about 8 percent of the total survey
area. The remaining 92 percent is used for urban devel-
opment, range, wildlife habitat, woodland, water areas,
recreation, coal mining, and gas and oil exploration.

History and development

The area now known as San Juan County was first

seen by Spanish explorers in 1541 (4). In the 1640’s the
area was extensively explored by Padre Escalante, who
is credited with the naming of the San Juan, Pine, and
other rivers in the San Juan Basin.
* The San Juan Basin was ceded to the United States
by the Treaty of Guadalupe Hidalgo, which was signed in
1848. The lower part, presently San Juan County,
became a part of the territory of New Mexico in 1851. In
the early stages of government, San Juan County was a
part of Rio Arriba County, with its county seat at Tierra
Amarilla. The present San Juan County, with its county
seat at Aztec, was organized in 1887.

Early settlers in the survey area originally came from
Colorado and settled in the Farmington and Cedar Hill
area in 1876 and near the mouth of Largo Canyon in
1877. Later, for reasons of safety, settlements were es-
tablished in the Blanco area.

Major enterprises of the early settlers were growing
farm crops and raising cattle. Alfalfa and such fruit as
apples, pears, and peaches were the major crops grown.

Abundant rangeland lent itself to the cattle business,
which had its markets at Denver and La Junta, Colorado.
Competition for rangeland between cattlemen and
sheepmen led to many armed conflicts, which started in
1886 and lasted until 1905. The eventual decline of the
cattle industry was caused by harsh winters, droughts,
and the deterioration of the rangeland because of over-
stocking and poor management.

The late 1800’s and early 1900’s was a period during
which residents of the survey area made many signifi-
cant advances in education and means of communica-
tion.

In 1900 the first gas and oil wells were discovered
near Farmington. This began an industry that plays a
major role in the economy of the area.

The population in the survey area increased signifi-
cantly in the 1950’s. Farmington and Aztec in 1950 had
a population of 3,637 and ‘885, respectively. By 1960,
Farmington had a population of 23,786 and Aztec had
4,137. This increase in population can be attributed to
the development of gas, oil, and coal resources. Even
today, these factors are the major reasons for prosperity
in the area.

Water for irrigation

Water for irrigation is diverted from the San Juan,
Animas, and La Plata Rivers. In most years, the La Plata
River becomes dry during the irrigation season. Water for
irrigation of the Navajo Indian Irrigation Project is divert-
ed from the Navajo Dam.

Navajo Indian Irrigation Project

The Navajo Indian Irrigation Project was authorized by
an act of Congress and signed into law by President
John F. Kennedy on June 13, 1962. The project area is
110,630 acres of potentially irrigable land on the elevat-
ed plateau south of the San Juan River and the city of
Farmington. This land is on or adjacent to the Navajo
indian Reservation. It has been divided into eleven
blocks of about 10,000 acres each, with plans to devel-
op one block each year. The first 10,000 acres was
irrigated in 1976. The method of water application for the
entire project will be by different types of sprinkler irriga-
tion systems.

The Navajo Tribal Council, by a resolution approved by
the Commissioner of Indian Affairs on April 16, 1970,
established the Navajo Agricultural Projects Industry as a
Navajo tribal enterprise to plan for the development and
use of the project land.

Navajo Lake is the storage reservoir for about 500,000
acre-feet of water allocated to irrigate the project land
when totally developed. The delivery system is an exten-
sive network of tunnels, siphons, dams, canals, and
pumping plants designed and constructed by the Bureau
of Reclamation for the Bureau of Indian Affairs.

How this survey was made

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

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

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some




are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “Soil maps for detailed
planning.”

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

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

General soil map for broad land use
planning

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

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 select-
ing 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.

Cultivated crops are those grown extensively in- the
survey area. Specialty crops are the vegetables and
fruits that generally require intensive management.
Woodland refers to areas of native or introduced trees.
Rangeland is land that supports a natural vegetative
community predominantly of grasses, grasslike plants,
herbs, or shrubs, and it is used by large and small
grazing animals. Urban uses include residential, commer-
cial, and industrial developments. Intensive recreation
areas are campsites, picnic areas, ballfields, and other
areas that are subject to heavy foot traffic. Extensive
recreation areas are those used for nature study and as
wilderness. Wildlife habitat is use of land to provide food,
water, and protection for the wildlife in the area.
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Descriptions of map units

1. Persayo-Fruitland-Sheppard

Very shallow ‘to deep, nearly level to very steep, well
drained to excessively drained soils that formed in allu-
vial, residual, and eolian material; on uplands and fans

This map unit consists of irregularly shaped areas in
the north-central and southeastern parts of the survey
area. It is on nearly level to moderately sloping fans,
plateaus, and valley sides. It is also on moderately steep
to very steep upland hills and breaks. Slope is 0 to 40
percent. The vegetation is dominantly grass and some
pinyon and juniper. Elevation is 4,800 to 6,400 feet. The
average annual precipitation is 6 to 10 inches, and the
average annual air temperature is 51 to 55 degrees F.

This unit makes up about 16 percent of the survey
area. It is about 25 percent Persayo and similar soils, 20
percent Fruitland soils, and 12 percent Sheppard and
similar soils. Badland, Rock outcrop, and Farb soils each
make up 9 percent of the unit. Gypsiorthids and similar
soils make up 5 percent, and Stumble soils make up 2
percent. The remaining 9 percent is Avalon, Blackston,
Blancot, and Doak soils and other soils of minor extent.

Persayo soils are on hills and breaks. These soils are
shallow and well drained. They formed in residuum de-
rived dominantly from shale. Typically, the surface layer
is light brownish gray clay loam. The underlying material
is light brownish gray silty clay loam. Shale is at a depth
of 15 inches.

Fruitiand soils are on valley sides and fans. These
soils are deep and well drained. They formed in alluvium
derived dominantly from sandstone and shale. Typically,
the surface layer is brown sandy loam. The underlying
material is pale brown and light yellowish brown sandy
loam.

Sheppard soils are on plateaus. These soils are deep
and somewhat excessively drained. They formed in
eolian material derived from mixed sources. Typically,
the surface layer is light brown loamy fine sand. The
underlying material is light brown loamy fine sand and
fine sand.

Farb soils are on hills and breaks. These soils are very
shallow and shallow and are excessively drained. They
formed in residuum derived dominantly from sandstone.
Typically, the surface layer is pale brown fine sandy
loam. The underlying material is light yellowish brown
sandy loam. Sandstone is at a depth of 10 inches.

Gypsiorthids are on hills. These soils are very shallow
to deep and well drained to excessively drained. They
formed in gypsum deposits. Typically, the surface layer is
pale yellow sandy loam. The underlying material is light
gray sandy loam. Gypsum is at a depth of 16 inches.

Stumble soils are on sides of valleys and fans. These
soils are deep and somewhat excessively drained. They
formed in alluvium derived dominantly from sandstone
and shale. Typically, the surface layer is yellowish brown
loamy sand. The upper part of the underlying material is
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pale brown and light yellowish brown sand and loamy
sand. The lower part is brownish yellow gravelly sand,
gravelly loamy sand, and sand.

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

This unit is suited to woodland wildiife habitat. It pro-
vides food and cover for such wildlife as mule deer,
coyote, gray fox, jackrabbit, prairie dog, kangaroo rat,
and scaled quail. The main limitations for wildlife habitat
are low precipitation and the small amount of understory
grasses. Suitable wildlife habitat improvement practices
include installation of wildlife watering facilities and
proper use of forage by domestic livestock and wildlife.

2. Fruitland-Riverwash-Stumble

Deep, nearly level to moderately steep, well drained to
somewhat excessively drained soils that formed in allu-
vium, and Riverwash; on fans and in valleys

This map unit consists of elongated areas in the north-
ern part of the survey area. It is on fans and in valleys.
Slope is 0 to 20 percent. The vegetation is dominantly
grasses, sedges, and hardwood trees along drain-
ageways. Elevation is 4,800 to 6,400 feet. The average
annuai precipitation is 6 to 10 inches, and the average
annual air temperature is 51 to 55 degrees F.

This unit makes up about 5 percent of the survey area.
It is about 21 percent Fruitland soils, 20 percent River-
wash, 12 percent Stumble soils, and 8 percent Turley
soils. The remaining 39 percent is Garland, Walrees,
Werlog, Green River, and Youngston soils, Fluvaquents,
and other soils of minor extent.

Fruitland soils are on fans and in valleys. These soils

are deep and well drained. They formed in alluvium de-
rived dominantly from sandstone and shale. Typically,
the surface layer is brown sandy loam. The underlying
material is pale brown and light yellowish brown sandy
loam.

Riverwash is in streambeds and arroyos and on flood
plains. It consists of unstabilized sandy, silty, clayey, and
gravelly sediment that is frequently flooded and re-
worked by water. It supports little or no vegetation.

Stumble soils are on fans and in valleys. These soils
are deep and somewhat excessively drained. They
formed in alluvium derived dominantly from sandstone
and shale. Typically, the surface layer is yellowish brown
loamy sand. The upper part of the underlying material is
pale brown and light yellowish brown sand and loamy
sand. The lower part is brownish yellow gravelly sand,
gravelly loamy sand, and sand.

Turley soils are on fans and in valleys. These soils are
deep and well drained. They formed in alluvium derived
dominantly from sandstone and shale. Typically, the sur-
face layer is grayish brown clay loam. The underlying
material is grayish brown, light brownish gray, and light
yellowish brown clay loam.

Areas of water, such as lakes, rivers, large storage
ponds, and reservoirs, are in this unit.

This unit is used for irrigated crops, urban develop-
ment, recreation, and wildlife habitat.

This unit provides habitat for wetland, woodland, and
openland wildlife. The major limitation is urban encroach-
ment. The wetland wildlife habitat consists of sedges
and cattails and areas of shallow water. It provides food
and cover for wildlife such as ducks, geese, heron,
muskrat, and beaver. Suitable wildlife habitat improve-
ment practices include the development of wetland
areas.

The woodland wildlife habitat along the drainageways
consists of Fremont cottonwood, Russian-olive, New
Mexico forestiera, shrubs, and grasses. It provides food
and cover for wildlife such as mule deer, gray fox, porcu-
pine, squirrels, woodpeckers, and Gambel's quail. Suit-
able wildlife habitat improvement practices include retain-
ing healthy trees and clearing spots or strips of old or
dense stands.

The openland wildiife habitat consists of grain and
seed crops, domestic grasses and legumes, and wild
herbaceous plants. It provides food and cover for such
wildlife as skunk, cottontail, pheasant, Gambel's quail,
meadowlark, field sparrows, and killdeer. Suitable wildlife
habitat improvement practices include stripcropping,
planting windbreaks, and planting small grain for winter
use. '

3. Shiprock-Sheppard-Doak

Deep, nearly level to moderately steep, well drained to
somewhat excessively drained soils that formed in allu-
vial and eolian material: on uplands

This map unit consists of irregularly shaped areas
throughout the survey area. It is on mesas, plateaus, and
terraces. Slope is 0 to 30 percent. The vegetation is
dominantly grass. Elevation is 5,500 to 6,400 feet. The
average annual precipitation is 6 to 10 inches, and the
average annual air temperature is 51 to 55 degrees F.

This unit makes up about 19 percent of the survey
area. It is about 28 percent Shiprock soils, 23 percent
Sheppard and similar soils, 23 percent Doak and similar
soils, and 8 percent Mayqueen and similar soils. The
remaining 18 percent is Avalon, Uffens, Beebe, Turley,
Blancot, Notal soils and other soils of minor extent.

Shiprock soils are on mesas and plateaus. These soils
are deep and well drained. They formed in alluvial and
eolian material derived dominantly from sandstone and
shale. Typically, the surface layer is pale brown fine
sandy loam. The subsoil is pale brown and brown fine
sandy loam. The substratum is brown and light yellowish
brown fine sandy loam and sandy loam.

Sheppard soils are on mesas and plateaus. These
soils are deep and somewhat excessively drained. They
formed in eolian material derived from mixed sources.
Typically, the surface layer is light brown loamy fine
sand. The underlying material is light brown loamy fine
sand and fine sand.

Doak soils are on mesas, plateaus, and terraces.
These soils are deep and well drained. They formed in



alluvial and eolian material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown loam. The subsoil is brown and light brown silty
clay loam and clay loam. The substratum is light yellow-
ish brown clay loam.

Mayqueen soils are on mesas and plateaus. These
soils are deep and somewhat excessively drained. They
formed in alluvial and eolian material derived dominantly
from sandstone and shale. Typically, the surface layer is
brown loamy fine sand. The subsoil is reddish brown fine
sandy loam. The substratum is light brown and light
yellowish brown loamy sand and loamy fine sand.

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

This unit provides habitat for openland and rangeland
wildlife. The openland wildlife habitat provides food and
cover for such wildlife as cottontail, Gambel’'s quail,
pheasant, mourning dove, meadowlark, field sparrows,
and killdeer. The rangeland wildlife habitat provides food
and cover for wildlife such as antelope, coyote, red fox,
jackrabbit, cottontail, prairie dog, and scaled quail. The
main limitation for wildlife habitat is low precipitation.
Suitable habitat improvement practices include installa-
tion of wildlife watering facilities and proper use of forage
by domestic livestock and wildlife.

4. Haplargids-Blackston-Torriorthents

Very shallow to deep, nearly level fo steep, well drained
to excessively drained soils that formed in alluvium and
residuum; on terraces, mesas, and plateaus

This map unit consists of irregularly shaped areas in
the northern part of the survey area. It is on terraces,
mesas, and plateaus. Slope is 0 to 50 percent. The
vegetation is dominantly grasses. The average annual
precipitation is 6 to 13 inches, and the average annual
air temperature is 48 to 55 degrees F.

This unit makes up about 3 percent of the survey area.
It is about 41 percent Haplargids, 34 percent Blackston
soils, 21 percent Torriorthents and similar soils, and 1
percent Farb soils. The remaining 3 percent consists of
Rock outcrop and of other soils of minor extent.

Haplargids are on terraces. These soils are shallow to
deep and well drained to excessively drained. They
formed in alluvium derived from mixed sources. Typically,
the surface layer is dark brown cobbly sandy loam. The
subsoil is brown and yellowish brown cobbly sandy clay
loam. The substratum is light brownish gray, light gray,
and pale olive cobbly sandy clay loam and loam.

Blackston soils are on terraces, mesas, and plateaus.
These soils are deep and well drained. They formed in
alluvium derived from mixed sources. Typically, the sur-
face layer is light brown loam. The subsoil is brown
loam. The upper part of the substratum is pinkish white
very gravelly clay loam. The lower part is multicolored
very gravelly sand.

Torriorthents are on terraces. These soils are shallow
and well drained. They formed in alluvium derived from
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mixed sources. Typically, the surface layer is light brown-
ish gray cobbly loam. The substratum is light brownish
gray clay loam. Shale is at a depth of 15 inches.

Farb soils are on uplands. These soils are very shal-
low and shallow and are excessively drained. They
formed in residuum derived dominantly from sandstone.
Typically, the surface layer is pale brown fine sandy
loam. The underlying material is light yellowish brown
sandy loam. Sandstone is at a depth of 10 inches.

This unit is used for livestock grazing, urban develop-
ment, and wildlife habitat.

This unit is suited to rangeland wildlife habitat. It pro-
vides food and cover for such wildlife as antelope, jack-
rabbit, cottontail, scaled quail, and chukar. The main
limitations are shallow soil depth, low precipitation, and
steepness of slope. Suitable wildlife habitat improvement
practices include installation of wildlife watering facilities
and proper use of forage by livestock and wildlife.

5. Blancot-Notal

Deep, nearly level o gently sloping, well drained to
somewhat excessively drained soils that formed in allu-
vium; on valley sides, valley bottoms, and fans

This map unit consists of generally elongated areas in
the northern and eastern parts of the survey area. It is
nearly level soils on fans and gently sloping soils in
valleys. Slope is 0 to 5 percent. The vegetation is domi-
nantly grass. Elevation is 5,600 to 6,400 feet. The aver-
age annual precipitation is 6 to 10 inches, and the aver-
age annual air temperature is 51 to 55 degrees F.

This unit makes up about 10 percent of the survey
area. It is about 54 percent Blancot soils, 24 percent
Notal and similar soils, and 2 percent Stumble soils. The
remaining 20 percent consists of Turley, Huerfano, Muff,
and Uffens soils, Rock outcrop, Badiand, and other soils
of minor extent.

Blancot soils are on fans and in upland valleys. These
soils are deep and well drained. They formed in alluvium
derived dominantly from sandstone and shale. Typically,
the surface layer is pale brown loam. The subsoil is pale
brown, brown, and light brownish gray clay loam. The
substratum is light grayish brown and grayish brown
sandy clay loam and clay loam.

Notal soils are on fans and valley bottoms. These soils
are deep and well drained. They formed in alluvium de-
rived dominantly from sandstone and shale. Typically,
the surface layer is brown silty clay loam. The subsoil
and substratum are grayish brown clay.

Stumble soils are on fans and valley sides. These soils
are deep and somewhat excessively drained. They
formed in alluvium derived dominantly from sandstone
and shale. Typically, the surface layer is yellowish brown
loamy sand. The upper part of the substratum is pale
brown and light yellowish brown sand and loamy sand.
The lower part is brownish yellow gravelly sand, gravelly
loamy sand, and sand.

This unit is used for livestock grazing and wildlife habi-
tat.
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This unit is suited to rangeland wildlife habitat. It pro-
vides food and cover for such wildlife as antelope, mule
deer, coyote, prairie dog, scaled quail, chukar, and
hawks. The main limitations are low precipitation and
varying degrees of salinity and alkalinity. Suitable wildlife
habitat improvement practices include installation of wild-
life watering facilities and proper use of forage by live-
stock and wildlife.

6. Sheppard-Huerfano-Notal

Shallow to deep, nearly level to steep, well drained to
somewhat excessively drained soils that formed in eolian
material, alluvium, and residuum; on uplands, bottom
lands, and fans

This map unit consists of irregularly shaped areas in
the southwestern part of the survey area. It is nearly
level to gently sloping soils on valley bottoms and fans
and nearly level to steep soils on mesas and plateaus.
Slope is 0 to 40 percent. The vegetation is dominantly
grasses. Elevation is 5,500 to 6,400 feet. The average
annual precipitation is 6 to 10 inches, and the average
annual air temperature is 51 to 55 degrees F.

This unit makes up about 15 percent of the survey
area. It is about 25 percent Sheppard and similar soils,
23 percent Huerfano and similar soils, 13 percent Notal
and similar soils, 6 percent Avalon soils, and 6 percent
Doak and similar soils. The remaining 27 percent is Muff,
Uffens, Blancot, Stumble, Shiprock, and Fruitland soils
and other soils of minor extent.

Sheppard soils are_on mesas and plateaus. These
soils are deep and somewhat excessively drained. They
formed in eolian material derived from mixed sources.
Typically, the surface layer is light brown loamy fine
sand. The substratum is light brown loamy fine sand and
fine sand.

Huerfano soils are on mesas and upland valley bot-
toms. These soils are shallow and well drained. They
formed in alluvium and residuum derived dominantly from
shale and siltstone. Typically, the surface layer is light
yellowish brown sandy clay loam. The subsurface layer is
light gray sandy clay loam. The subsoil is brown, dark
yellowish brown, and yellowish brown clay loam and
sandy clay loam. Shale is at a depth of 15 inches.

Notal soils are on valley bottoms and fans. These soils
are deep and well drained. They formed in alluvium de-
rived from sandstone and shale. Typically, the surface
layer is brown silty clay loam. The subsoil and substra-
tum are grayish brown clay.

Avalon soils are on mesas and plateaus. These soils
are deep and well drained. They formed in eolian and
alluvial material derived dominantly from sandstone and
shale. Typically, the surface layer is brown sandy loam.
The subsoil is light brown fine sandy loam. The upper
part of the substratum is white sandy clay loam, and the
lower part is pink gravelly sandy clay loam.

Doak soils are on mesas, plateaus, and terraces.
These soils are deep and well drained. They formed in

eolian and alluvial material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown loam. The subsoil is brown and light brown silty
clay loam and clay loam. The substratum is light yellow-
ish brown clay loam.

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

This unit is suited to rangeland wildlife habitat. It pro-
vides food and cover for such wildlife as coyote, jackrab-
bit, prairie dog, and hawks. The main limitations are low
precipitation and varying degrees of salinity and alkalin-
ity. Suitable wildlife habitat improvement practices in-
clude installation of wildlife watering facilities and proper
use of forage by livestock and wildlife.

7. Travessilla-Rock outcrop-Weska

Very shallow to deep, nearly level to extremely steep,
well drained soils that formed in alluvium, residuum, and
eolian material, and Rock outcrop; on uplands

This map unit consists of irregularly shaped areas in
the northern and eastern parts of the survey area. It is
on hills, mesas, and plateaus. Slope is 0 to 100 percent.
The vegetation is dominantly grasses and scattered
pinyon and juniper. Elevation is 4,800 to 7,200 feet. The
average annual precipitation is 6 to 13 inches, and the
average annual air temperature is 48 to 55 degrees F.

This unit makes up about 16 percent of the survey
area. It is about 27 percent Travessilla and similar soils, -
27 percent Rock outcrop, 17 percent Weska and similar
soils, and 11 percent Penistaja and similar soils. The
remaining 18 percent is Buckle, Twick, Silver, Notal,
Blancot, and Blackston soils, Torriorthents, Haplargids,
and other soils of minor extent.

Travessilla soils are on hills and mesas. These soils
are very shallow and shallow and are well drained. They
formed in residuum derived dominantly from sandstone.
Typically, the surface layer is brown sandy loam. The
underlying material is brown sandy loam. Sandstone is at
a depth of 12 inches.

Rock outcrop is on cliffs, ridges, breaks, and ledges. It
is nearly level to extremely steep exposures of barren
sandstone.

Weska soils are on hills and mesas. These soils are
very shallow and shallow and well drained. They formed
in residuum derived dominantly from shale. Typically, the
surface layer is grayish brown silty clay loam. The under-
lying material is grayish brown clay loam. Shale is at a
depth of 7 inches.

Penistaja soils are on mesas and plateaus. These soils
are deep and well drained. They formed in alluvial and
eolian material derived from sandstone and shale. Typi-
cally, the surface layer is brown loam. The subsoil is
brown clay loam. The substratum is light brown clay
loam.

This unit is used for livestock grazing, woodland, recre-
ation, and wildlife habitat.

This unit is suited to rangeland wildlife habitat. It pro-
vides food and cover for mule deer, coyote, porcupine,



jackrabbit, cottontail, squirrel, turkey, and sage grouse.
The main limitations are low precipitation in some areas
and extremely steep slopes. Suitable wildlife habitat im-
provement practices include installation of wildlife water-
ing facilities and proper use of forage by livestock and
wildlife.

8. Badland-Rock outcrop-Monierco

Badland and Rock outcrop, and shallow, nearly level to
gently sloping, well drained soils that formed in alluvial
and eolian material; on uplands

This map unit consists of irregularly shaped areas in
the western part of the survey area. It is nearly level to
gently sloping soils on uplands and moderately sloping
to extremely steep areas of Badland on upland hills,
ridges, and in canyons. Slope is 0 to 100 percent. The
vegetation is dominantly grasses. Elevation is 4,800 to
7,200 feet. The average annual precipitation is 6 to 10
inches, and the average annual air temperature is 51 to
55 degrees F.

This unit makes up about 16 percent of the survey
area. It is about 74 percent Badland, 15 percent Rock
outcrop, and 8 percent Monierco soils. The remaining 3
percent consists of Riverwash and of Notal, Turley, Blan-
cot, Uffens, and Sheppard soils and other soils of minor
extent.

Badland is on uplands that are dissected by deep,
intermittent drainageways and gullies. It is moderately
sloping to extremely sloping, nonstony, barren shale.

Rock outcrop is on cliffs, ridges, breaks, and ledges. It
is moderately sloping to extremely steep exposures of
barren sandstone.

Monierco soils are on mesas, knolls, and plateaus.
These soils are shallow and well drained. They formed in
alluvial and eolian material derived dominantly from
sandstone and shale. Typically, the surface layer is light
yellowish brown fine sandy loam. The subsoil is brown,
yellowish brown, and pale brown fine sandy loam and
clay loam. Shale is at a depth of 13 inches.

This unit is used for livestock grazing and wildlife habi-
tat.

This unit is suited to rangeland wildlife habitat. It pro-
vides some food and cover for such wildlife as coyote,
jackrabbit, prairie dog, and hawks. The main limitations
are shallow soil depth, low precipitation, and low produc-
tivity of plants. Suitable wildlife habitat improvement
practices include installation of wildlife watering facilities
and proper use of forage by livestock and wildlife.

Soil maps for detailed planning

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

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
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, Werlog loam is one of sever-
al phases in the Werlog series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Fruitland-Slickspots complex, 0 to 3 percent
slopes, is an example. ,

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

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

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

maps.
ﬁ%mlgives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
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give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Ap—Apishapa clay loam. This deep, somewhat
poorly drained soil is on flood plains and low river ter-
races. It formed in alluvium derived from mixed sources.
Slope is 0 to 1 percent. The vegetation in areas not
cultivated is mainly grass. Elevation is 4,800 to 6,000
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

Typically, the surface layer is light brownish gray clay
loam about 5 inches thick. The underlying material to a
depth of 81 inches or more is grayish brown and brown
clay.

included in this unit are small areas of Werlog soils,
mainly along the edges of mapped areas, and Walrees
soils throughout the unit. Included areas make up about
10 percent of the total acreage.

Permeability of this Apishapa soil is slow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is severe. A
seasonal high water table is at a depth of 24 to 30
inches during the irrigation season. This soil is subject to
frequent, brief periods of flooding in May and June.
Where the soil has a cover of native vegetation, the
average annual wetting depth is about 6 inches. This soil
is strongly saline.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops is
grain sorghum. Some areas are used for urban develop-
ment, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are slow permeability, the hazard of flooding, the
severe hazard of soil blowing, the seasonal high water
table, and strong salinity. The selection of crops that can
be grown is limited by the seasonal high water table and
by the salinity and alkalinity of the soil. The water table
can be lowered by instaling an adequate drainage
system. The risk of flooding can be reduced by the use
of levees, dikes, and diversions.

Surface irrigation systems are suited to this unit. Water
should be applied in amounts sufficient to wet the root
zone but in"amounts small enough to minimize the leach-
ing of plant nutrients.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth and organic matter content. Production of crops can
be maintained or increased by the use of fertilizer. Most
crops, except legumes, respond to application of nitro-
gen. Legumes respond to phosphate.

This unit is poorly suited to urban development. The
main limitations are wetness, the hazard of flooding,

slow permeability, and high shrink-swell potential. Flood-
ing can be controlled only by use of major flood control
structures.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are wetness, the hazard of flooding,
slow permeability, and strong salinity. The selection of
trees and shrubs is limited to varieties that can tolerate
the seasonal water table.

As—Apishapa clay. This deep, somewhat poorly
drained soil is on flood plains and low river terraces. It
formed in alluvium derived from mixed sources. Slope is
0 to 1 percent. The vegetation in areas not cultivated is
mainly grass. Elevation is 4,800 to 6,000 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

Typically, the surface layer is light brownish gray clay
about 6 inches thick. The underlying material to a depth
of 81 inches or more is grayish brown and brown clay.

Included in this unit are small areas of Werlog soils,
mainly along the edges of mapped areas, and Walrees
soils throughout the unit. Included areas make up about
10 percent of the total acreage.

Permeability of this Apishapa soil is slow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is severe. A
seasonal high water table is at a depth of 24 to 30
inches during the irrigation season. This soil is subject to
frequent, brief periods of flooding in May and June.
Where the soil has a cover of native vegetation, the
average annual wetting depth is about 5 inches. This soil
is strongly saline.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops is
grain sorghum. Some areas are used for urban develop-
ment, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are slow permeability, the hazard of flooding, the
severe hazard of soil blowing, the seasonal high water
table, and strong salinity. The selection of crops that can
be grown is limited by the seasonal high water table and
by the salinity and alkalinity of the soil. The water table
can be lowered by instaling an adequate drainage
system. The risk of flooding can be reduced by the use
of levees, dikes, and diversions.

Surface irrigation systems are suited to this unit. Water
should be applied at a slow rate over a long period to
insure that the root zone is properly wetted.

Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

This unit is poorly suited to urban development. The
main limitations are wetness, the hazard of flooding,
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slow permeability, and high shrink-swell potential. Flood-
ing can be controlled only by use of major flood control
structures.

if this unit is irrigated, it is suited to windbreaks. The
main limitations are wetness, the hazard of flooding,
slow permeability, and strong salinity. The selection of
trees and shrubs is limited to varieties that can tolerate
the seasonal high water table.

AT—Atrac-Florita-Travessilla association, hilly. This
map unit is on hills, fans, mesas, and breaks. Slope is 3
to 30 percent. The native vegetation is mainly pinyon,
juniper, brush, and grass. Elevation is 6,400 to 7,200
feet. The average annual precipitation is about 12
inches, the average annual air temperature is about 50
degrees F, and the average frost-free period is about
135 days.

This unit is 35 percent Atrac loam, 3 to 15 percent
slopes; 30 percent Florita sandy loam, 3 to 15 percent
slopes; and 20 percent Travessilla sandy loam, 5 to 30
percent slopes. Atrac loam is on hills and fans, Florita
sandy loam is on hills, and Travessilla sandy loam is on
hills, mesas, and breaks.

Included in this unit are small areas of Buckle soils on
fans and in upland valleys; Penistaja soils on mesas and
plateaus; Weska soils on hills, mesas, and breaks; and
rock outcrop on ridges. Included areas make up about
15 percent of the total acreage.

The Atrac soil is deep and well drained. It formed in
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is brown loam about 3 inches
thick. The subsoil is light brown and yellowish brown
sandy clay loam about 21 inches thick. The substratum
to a depth of 60 inches or more is pale brown and very
pale brown sandy clay loam and sandy loam.

Permeability of the Atrac soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate. Where this soil has a cover of native vegeta-
tion, the average annual wetting depth is about 21
inches.

The Florita soil is deep and well drained. It formed in
alluvium and residuum derived dominantly from sand-
stone and shale. Typically, the surface layer is very dark
grayish brown sandy loam over brown loamy coarse
sand about 12 inches thick. The upper 31 inches of the
underlying material is brown and pale brown sandy loam.
The lower part to a depth of 60 inches or more is light
yellowish brown loamy coarse sand.

Permeability of the Florita soil is rapid. Available water
capacity is low. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion
is moderate. The hazard of soil blowing is severe. Where
this soil has a cover of native vegetation, the average
annual wetting depth is about 30 inches.

The Travessilla soil is very shallow to shallow and well
drained. it formed in residuum derived dominantly from
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sandstone. Typically, the surface layer is pale brown
sandy loam about 2 inches thick. The underlying material
to a depth of 12 inches is brown very fine sandy loam.
Sandstone is at a depth of 12 inches.

Permeability of the Travessilla soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 6 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is 6 to 12
inches.

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

The potential plant community on this unit is mainly
pinyon, oneseed juniper, Indian ricegrass, and need-
leandthread. As the potential plant community deterio-
rates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are annual
forbs, perennial forbs, woody shrubs, and pinyon.

Suitable grazing management systems are those that
increase the production of sideoats grama, Indian rice-
grass, needleandthread, and mountainmahogany and
that vary the period of use from year to year. Use of
such systems helps to produce a balanced plant commu-
nity that provides a variety of desirable forage plants
throughout the year. Proper distribution of livestock graz-
ing generally can be accomplished by the placement of
salting facilities, water development, fences, and trails.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. The Travessilla soil is not
suited to ponds or pipelines because of the shallow
depth of the soil.

This unit produces stands of oneseed juniper and
pinyon. The Florita soil is well suited to the production of
these species. It can produce about 16 cords of wood
per acre in a stand of trees that averages 5 inches in
diameter measured at a height of 1 foot. The Atrac and
Travessilla soils are moderately well suited to the pro-
duction of these species. They can produce about 11
cords of wood per acre in a stand of trees that averages
5 inches in diameter measured at a height of 1 foot.
Deterioration of the stands of pinyon and oneseed juni-
per on the soils in this unit can be prevented by manag-
ing them for a combination of uses, including wood pro-
duction.

Av—Avalon sandy loam, 2 to 5 percent slopes.
This deep, well drained soil is on mesas and plateaus. It
formed in alluvial and eolian material derived dominantly
from sandstone and shale. The vegetation in areas not
cultivated is mainly grass. Elevation is 5,600 to 6,400
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

Typically, the surface layer is brown sandy loam about
4 inches thick. The subsoil is light brown fine sandy loam
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about 10 inches thick. The upper 39 inches of the sub-
stratum is white sandy clay loam. The lower part to a
depth of 72 inches or more is pink gravelly sandy clay
loam.

Included in this unit are small areas of Shiprock and
Shiprock Variant soils on mesas and plateaus and Doak
soils on mesas, plateaus, and terraces. Included areas
make up about 5 percent of the total acreage.

Permeability of this Avalon soil is moderate to a depth
of 53 inches and moderately rapid below this depth.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 14 inches.
This soil is slightly saline.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops is
small grain. Some areas are used for livestock grazing,
urban development, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are slope and excess salt.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this soil. Sprinkler irrigation is the
most suitable method of applying water. The method
used generally is governed by the crop. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tith and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate. Excess lime
can cause chlorosis in some plants.

The potential plant community is mainly Indian rice-
grass, winterfat, Mormon-tea, and galleta.

Suitable grazing management systems are those that
increase the production of Indian ricegrass, galleta, win-
terfat, and blue grama and that vary the period of use
from year to year. Use of such systems helps to produce
a balanced plant community that provides a variety of
desirable forage plants throughout the year. Proper distri-
bution of livestock grazing generally can be accom-
plished by the placement of water developments, fences,
trails, and salting facilities.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing because of low precipitation and the hazard of soil
blowing.

This unit is suited to urban development. The main
limitations for buildings and roads are potential frost action
and low soil strength. Slope and seepage are limitations
for sewage lagoon areas

Ax—Avalon sandy loam, 5 to 8 percent siopes.
This deep, well drained soil is on mesas and plateaus. It
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formed in alluvial and eolian material derived dominantly
from sandstone and shale. The vegetation in areas not
cultivated is mainly grass. Elevation is 5,600 to 6,400
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

Typically, the surface layer is brown sandy ioam about
2 inches thick. The subsoil is brown loam about 14
inches thick. The upper 30 inches of the substratum is
white loam. The lower part to a depth of 80 inches or
more is light yellowish brown sandy clay loam.

Included in this unit are small areas of Shiprock and
Shiprock Variant soils on mesas and plateaus. Included
areas make up about 5 percent of the total acreage.

Permeability of this Avalon soil is moderate. Available
water capacity is very high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 16 inches.
This soil is slightly saline.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops is
small grain. Some areas are used for livestock grazing,
urban development, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are slope and excess salt.

In summer, irrigation is required for maximum produc-
tion of most crops. Sprinkler irrigation is the most suit-
able method of applying water. Water should be applied
in amounts sufficient to wet the root zone but in amounts
small enough to minimize the leaching of plant nutrients.

Crop residue left on or near the surface helps to con-
serve moisture, maintain tilth, and control erosion. Pro-
duction of crops can be maintained or increased by the
use of fertilizer. Most crops, except legumes, respond to
application of nitrogen. Legumes respond to phosphate.
Excess lime can cause chlorosis.in some plants.

The potential plant community is mainly Indian rice-

| grass, winterfat, Mormon-tea, and galleta. As the poten-

tial plant community deteriorates, the proportion of pre-
ferred forage plants decreases and the proportion of less
preferred plants increases. Among the plants that in-
crease are broom snakeweed, threeawn, annual forbs,
and perennial forbs.

Suitable grazing management systems are those that
increase the production of Indian ricegrass, needleandth-
read, galleta, and winterfat, and that vary the period of
use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the placement of salting facilities,
fences, water developments, and trails.

This unit is suited to such range management prac-
tices as planned grazing systems, deferred grazing, and
proper grazing use. It is not suited to range seeding
because of low precipitation and the hazard of soil blow-

ing.
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This unit is suited to urban development. The main
limitations for buildings and roads are- potential frost
action, low soil strength, and slope. Slope and seepage
are limitations for sewage lagoons.

Ay—Avalon loam, 0 to 3 percent slopes. This deep,
well drained soil is on mesas and plateaus. It formed in
aliuvial and eolian material derived dominantly from
sandstone and shale. The vegetation in areas not culti-
vated is mainly grass. Elevation is 5,600 to 6,400 feet.
The average annual precipitation is about 8 inches, the
average annual air temperature is about 53 degrees F,
and the average frost-free period is about 150 days.

Typically, the surface layer is brown loam about 8
inches thick. The subsoil is strong brown loam about 10
inches thick. The upper 22 inches of the substratum is
pinkish white clay loam. The lower part to a depth of 60
inches or more is light yellowish brown loam.

Included in this unit are small areas of Shiprock and
Shiprock Variant soils on mesas and plateaus and Doak
soils on mesas, plateaus, and terraces. Included areas
make up about 10 percent of the total acreage.

Permeability of this Avalon soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 18 inches.
This soil is slightly saline.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
small grain and corn. Some areas are used for livestock
grazing, urban development, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tion is excess salt.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. The method
used generally is governed by the crop. If furrow or
corrugation irrigation systems are used, runs should be
on the contour or across the slope. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to nitrogen. Le-
gumes respond to phosphate. Excess lime can cause
chlorosis in some plants.

The potential plant community is mainly Indian rice-
grass, winterfat, Mormon-tea, and galleta. As the poten-
tial plant community deteriorates, the proportion of pre-
ferred forage plants decreases and the proportion of less
preferred plants increases. Among the plants that in-
crease are broom snakeweed, threeawn, annual forbs,
and perennial forbs. '
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Suitable grazing management systems are those that
increase the production of Indian ricegrass, needleandth-
read, galleta, and winterfat and that vary the period of
use from year to year. Proper distribution of livestock
grazing generally can be accomplished by the placement
of salting facilities, fences, water developments, and
trails.

This unit is suited to such range management prac-
tices as planned grazing systems, deferred grazing, and
proper grazing use. It is not suited to range seeding
because of low precipitation and the hazard of soil blow-
ing.

This unit is suited to urban development. The main
limitations for buildings and roads are potential frost
action and low soil strength. Seepage is a limitation for
sewage lagoons.

AZ—Avalon-Sheppard-Shiprock association, gently
sloping. This map unit is on mesas and plateaus. Slope
is 0 to 8 percent. The native vegetation is mainly grass.
Elevation is 5,600 to 6,400 feet. The average annual
precipitation is about 8 inches, the average annual air
temperature is about 53 degrees F, and the average
frost-free period is about 150 days.

This unit is 35 percent Avalon sandy loam, O to 5
percent slopes, 25 percent Sheppard loamy fine sand, 3
to 8 percent slopes, and 25 percent Shiprock sandy
loam, 0 to 5 percent slopes.

Included in this unit are small areas of Doak soils on
mesas, plateaus, and terraces and Shiprock Variant soils
on mesas and plateaus. Included areas make up about
15 percent of the total acreage.

The Avalon soil is deep and well drained. It formed in
alluvial and eolian material derived dominantly from
sandstone and shale. Typically, the surface layer is pale
brown sandy loam about 3 inches thick. The subsoil is
light brown loam about 6 inches thick. The upper 36
inches of the substratum is pinkish white loam. The
lower part to a depth of 60 inches or more is very pale
brown loam.

Permeability of the Avalon soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 9 inches. This
soil is slightly saline.

The Sheppard soil is deep and somewhat excessively
drained. It formed in eclian material derived dominantly
from sandstone and shale. Typically, the surface layer is
light yellowish brown loamy fine sand about 3 inches
thick. The underlying material to a depth of 60 inches or
more is light yellowish brown loamy fine sand and fine
sand.

Permeability of the Sheppard soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very
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severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 24 inches.

The Shiprock soil is deep and well drained. It formed
in alluvial and eolian material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown sandy loam about 3 inches thick. The subsoil is
brown fine sandy loam about 8 inches thick. The sub-
stratum to a depth of 60 inches or more is pale brown
and very pale brown sandy loam and fine sandy loam.

Permeability of the Shiprock soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 20
inches.

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

The potential plant community on the Avalon soil is
mainly Indian ricegrass, winterfat, galleta, and Mormon-
tea. The potential plant community on the Sheppard soil
is mainly Indian ricegrass, giant dropseed, alkali sacaton,
and needleandthread. The potential plant community on
the Shiprock soil is mainly Indian ricegrass, blue grama,
and fourwing saltbush.

As the potential plant community deteriorates, the pro-
portion of preferred forage plants decreases and the
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proportion of less preferred plants increases. Among the
plants that increase are broom snakeweed, big sage-
brush, Mormon-tea, and annual forbs.

Suitable grazing management systems are those that
increase the production of Indian ricegrass, alkali saca-
ton, fourwing saltbush, and needleandthread and that
vary the period of use from year to year. Use of such
systems helps to produce a balanced plant community
that provides a variety of desirable forage plants
throughout the year.

Proper distribution of livestock grazing generally can
be accomplished by the placement of fences, water de-
velopments, and salting facilities. Soil blowing can be
controlled and damage to seedlings reduced by main-
taining residue on the surface of the soil.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing because of low precipitation and the hazard of soil
blowing.

BA—Badland. This map unit consists of nonstony,
barren shale uplands that are dissected by deep intermit-
tent drainageways and gullies (fig. 1). Slope is 5 to 80
percent. Elevation is 4,800 to 7,200 feet. The average
annual precipitation is about 8 inches, the average

Figure 1.—Area of Badland.



" 14

annual air temperature is about 53 degrees F, and the
average frost-free season is about 150 days.
This unit is used for wildlife habitat.

BB—Badland-Monierco-Rock outcrop complex,
moderately steep. This map unit is on hills, ridges, and
mesas. Slope is 0 to 30 percent. The native vegetation is
mainly grass. Elevation is 4,800 to 6,400 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

This unit is 40 percent Badland, 5 to 30 percent
slopes; 30 percent Monierco fine sandy loam, 0 to 8
percent slopes; and 20 percent Rock outcrop, 5 to 30
percent slope. The components of this unit are so intri-
cately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Avalon, Shep-
pard, and Shiprock soils on mesas and plateaus and
Doak soils on mesas, plateaus, and terraces. Included
areas make up about 10 percent of the total acreage.

Badland consists of nonstony, barren shale uplands
that are dissected by deep, intermittent drainageways
and gullies.

The Monierco soil is shallow and well drained. It
formed in alluvial and eolian material derived dominantly
from shale. Typically, the surface layer is light yellowish
brown fine sandy loam about 2 inches thick. The subsoil
is brown and yellowish brown clay loam and sandy clay
loam about 12 inches thick. Shale is at a depth of 14
inches.

Permeability of the Monierco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 11
inches.

Rock outcrop consists of barren sandstone on ridges,
benches, and escarpments.

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

The potential plant community on the Monierco soil is
mainly Indian ricegrass, galleta, winterfat, and big sage-
brush. As the potential plant community deteriorates, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Among the
plants that increase are Indian ricegrass, galleta,
Mormon-tea, and blue grama.

Suitable grazing management systems are those that
increase the production of Indian ricegrass, galleta, win-
terfat, and blue grama and that vary the period of use
from year to year. Use of such systems helps produce a
balanced plant community that provides a variety of de-
sirable forage plants throughout the year. Proper distribu-
tion of livestock grazing generally can be accomplished
by the placement of trails, fences, and salting facilities.
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This soil is suited to such range management prac-
tices as planned grazing systems, proper grazing use,
and deferred grazing. It is not suited to pipelines, ponds,
range seeding, or range renovation because of low pre-
cipitation and shallow soil depth.

BC—Badland-Rock outcrop-Persayo complex, ex-
tremely steep. This map unit is on hills, ridges, and
breaks. Slope is 30 to 70 percent. The native vegetation
is mainly pinyon, juniper, and grass. Elevation is 4,800 to
6,400 feet. The average annual precipitation is about 8
inches, the average annual air temperature is about 53
degrees F, and the average frost-free period is about
150 days.

This unit is 35 percent Badiand, 30 to 50 percent
slopes; 30 percent Rock outcrop, 40 to 70 percent
slopes; and 20 percent Persayo clay loam, 30 to 40
percent slopes. The components of this unit are so intri-
cately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Farb soils on
hills and breaks and rubble land on the lower part of
slopes. Included areas make up about 15 percent of the
total acreage.

Badland consists of nonstony, barren shale uplands
that are dissected by deep, intermittent drainageways
and gullies.

Rock outcrop consists of barren sandstone on ridges,
benches, and escarpments.

The Persayo soil is shallow and well drained. It formed
in material derived dominantly from shale. Typically, the
surface layer is light brownish gray clay loam about 2 -
inches thick. The underlying material to a depth of 12
inches is light brownish gray silty clay loam. Shale is at a
depth of 12 inches.

Permeability of the Persayo soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is severe. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 5 inches. This
soil is slightly saline.

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

The potential plant community on the Persayo soil is
mainly oneseed juniper, antelope bitterbrush, pinyon, and
galleta. As the potential plant community deteriorates,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases. Among
the plants that increase are broom snakeweed,
threeawn, big sagebrush, and annual forbs.

Suitable grazing management systems are those that
increase the production of galleta, Indian ricegrass, ante-
lope bitterbrush, and blue grama, and vary the period of
use from year to year. Use of such systems helps pro-
duce a balanced plant community that provides a variety
of desirable forage plants throughout the year. Proper
distribution of livestock grazing generally can be accom-
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plished by the placement of trails, access roads, salting
facilities, and fences.

This soil is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to ponds, pipe-
lines, or range seeding because of the very steep
slopes, shallow soil depth, and low precipitation.

Be—Beebe loamy sand. This deep, well drained soil
is on flood plains and low river terraces. It formed in
alluvium derived from mixed sources. The vegetation in
areas not cultivated is mainly grass. Elevation is 4,800 to
6,000 feet. The average annual precipitation is about 8
inches, the average annual air temperature is about 53
degrees F, and the average frost-free period is about
150 days.

Typically, the surface layer is light brownish gray loamy
sand about 6 inches thick. The upper 61 inches of the
underlying material is pale brown sand. The lower part to
a depth of 81 inches or more is multicolored very gravel-
ly sand.

Included in this unit are small areas of Green River
and Walrees soils on flood plains and low terraces
throughout the unit. Included areas make up about 10
percent of the total acreage.

Permeability of this Beebe soil is very rapid. Available

water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very
severe. This soil is subject to frequent, very brief periods
of flooding from June through September. Where this
soil has a cover of native vegetation, the average annual
wetting depth is about 30 inches.
- Most areas of this unit are used for irrigated crops,
mainly alfalfa, pasture, and small grain. Among the other
crops are grain sorghum, corn, and fruit. Some areas are
used for windbreaks, urban development, and wildlife
habitat.

If this unit is used for irrigated crops, the main limita-
tions are the hazards of soil blowing and flooding and
seepage.

Sprinkler irrigation is the most suitable method of ap-
plying water. Water should be applied in amounts suffi-
cient to wet the root zone but in amounts small enough
to minimize the leaching of plant nutrients.

Tillage should be kept to a minimum. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content. Production of crops can be maintained
or increased by the use of fertilizer. Most crops, except
legumes, respond to application of nitrogen. Legumes
respond to phosphate.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazards of soil blowing and
flooding. Among the trees that are suitable for planting
are Lombardy poplar, Russian-olive, blue spruce, and
Rocky Mountain juniper. Among the shrubs are multiflora
rose, skunkbush sumac, autumn-olive, and New Mexico
forestiera.
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This unit is poorly suited to urban development. The
main limitations are the hazard of flooding and seepage.
Flooding can be controlled only by use of major flood
control structures.

Bf—Beebe Variant loamy sand. This deep, moder-
ately well drained soil is on flood plains and low river
terraces and fans. It formed in alluvium derived from
mixed sources. Slope is 0 to 2 percent. The vegetation
in areas not cultivated is mainly grass. Elevation is 4,800
to 6,000 feet. The average annual precipitatiom is about
8 inches, the average annual air temperature is about 53
degrees F, and the average frost-free period is about
150 days.

Typically, the surface layer is light brownish gray loamy
sand about 8 inches thick. The upper 59 inches of the
underlying material is pale brown and light gray loamy
sand and sand. The lower part to a depth of 81 or more
inches is multicolored very gravelly sand.

Included in this unit are smalil areas of Green River
and Walrees soils on flood plains and low river terraces
and fans throughout the unit. Included areas make up
about 15 percent of the total acreage.

Permeability of this Beebe Variant soil is rapid. Availa-
ble water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very
severe. A seasonal high water table is at a depth of 24
to 60 inches during the irrigation season. This soil is
subject to frequent, very brief periods of flooding from
June through September. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 30 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops is
corn. Some areas are used for windbreaks, urban devel-
opment, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are the hazard of flooding, wetness, and droughti-
ness. The selection of crops that can be grown is limited
by the seasonal high water table and by the salinity and
alkalinity of the soil. The water table can be lowered by
installing an adequate drainage system. The risk of
flooding can be reduced by the use of levees, dikes, and
diversions.

Sprinkler irrigation is the most suitable method of ap-

.pIying water. Water should be applied in amounts suffi-

cient to wet the root zone but in amounts small enough
to minimize the leaching of plant nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of flooding, wetness, and
droughtiness. The selection of trees and shrubs is limited
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to varieties that can tolerate the seasonal high water
table.

This unit is poorly suited to urban development. The
main limitations are the hazard of flooding, wetness, and
seepage. Flooding can be controlled only by use of
major flood control structures.

Bk—Blackston loam, 0 to 3 percent slopes. This
deep, well drained soil is on river terraces (fig. 2). It

SOIL SURVEY

formed in alluvium derived from mixed sources. The
native vegetation is mainly grass. Elevation is 4,800 to
6,400 feet. The average annual precipitation is about 8
inches, the average annual air temperature is about 53
degrees F, and the average frost-free period is about
150 days.

Typically, the surface layer is light brown loam about 2
inches thick. The subsoil is brown loam about 9 inches

Figure 2.—Area of Blackston loam, 0 to 3 percent slopes, in foreground and Haplargids-Blackston-Torriorthents complex, very
steep, in background.
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thick. The upper 16 inches of the substratum is pinkish
white very gravelly clay loam. The lower part to a depth
of 80 inches or more is multicolored very gravelly sand.

Included in this unit are small areas of Avalon soils on
mesas and plateaus throughout the unit. Included areas
make up about 5 percent of the total acreage.

Permeability of this Blackston soil is moderate to a
depth of 27 inches and rapid below this depth. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.
Where this soil has a cover of native vegetation, the
average annual wetting depth is about 11 inches. This
soil is slightly saline.

This unit is used for livestock grazing, urban develop-
ment, and wildlife habitat.

The potential plant community on this unit is mainly
Indian ricegrass, galleta, New Mexico feathergrass, and
fourwing saltbush. As the potential plant community de-
teriorates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are big sage-
brush, broom snakeweed, Douglas rabbitbrush, and
annual forbs.

Suitable grazing management systems are those that
increase the production of Indian ricegrass, galleta, New
Mexico feathergrass, and fourwing saltbush and that vary
the period of use from year to year. Use of such systems
helps to produce a balanced plant community that pro-
vides a variety of desirable forage plants throughout the
year. Proper distribution of livestock grazing generally
can be accomplished by the placement of fences, trails,
pipelines, and salting facilities.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing or ponds because of low precipitation and moderate
depth to very gravelly sand.

This unit is suited to urban development. The high
content of gravel and stones in this Blackston soil is a
limitation for buildings, roads, and septic tank absorption
fields. Seepage is a limitation for sewage lagoon areas.

Bm—Blackston gravelly loam, 3 to 8 percent
slopes. This deep, well drained soil is on river terraces.
It formed in alluvium derived from mixed sources. The

native vegetation is mainly grass. Elevation is 4,800 to

6,400 feet. The average annual precipitation is about 8
inches, the average annual air temperature is about 53
degrees F, and the average frost-free period is about
150 days.

Typically, the surface layer is yellowish brown gravelly
loam about 2 inches thick. The subsoil is brown gravelly
loam about 7 inches thick. The upper 16 inches of the
substratum is pinkish white very gravelly clay loam. The
lower part to a depth of 60 inches or more is multicolored
very gravelly sand. )
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Included in this unit are small areas of Avalon soils on
mesas and plateaus throughout the unit. Included areas
make up about 5 percent of the total acreage.

Permeability of this Blackston soil is moderate to a
depth of 25 inches and rapid below this depth. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.
Where this soil has a cover of native vegetation, the
average annual wetting depth is about 9 inches. This soil
is slightly saline.

This unit is used for livestock grazing, urban develop-
ment, and wildlife habitat.

The potential plant community is mainly Indian rice-
grass, New Mexico feathergrass, galleta, and fourwing
saltbush. As the potential plant community deteriorates,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases. Among
the plants that increase are big sagebrush, broom
snakeweed, Douglas rabbitbrush, and annual forbs.

Suitable grazing management systems are those that
increase the production of Indian ricegrass, galleta, New
Mexico feathergrass, and fourwing saltbush and that vary
the period of use from year to year. Use of such systems
helps to produce a balanced plant community that pro-
vides a variety of desirable forage plants throughout the
year. Proper distribution of livestock grazing generally
can be accomplished by the placement of fences, frails,
pipelines, and salting facilities.

This unit is suited to such range management prac-
tices as proper grazing use, deferred grazing, and
planned grazing systems. It is not suited to range seed-
ing or ponds because of low precipitation and moderate
depth to very gravelly sand.

This unit is suited to urban development. The high
content of gravel and stones in the soil in this unit is a
limitation for buildings, roads, and septic tank absorption
fields. Seepage is a limitation for sewage lagoons.

BP—Blackston-Farb complex, moderately steep.
This map unit is on terraces, hills, and breaks. Slope is 0
to 25 percent. The native vegetation is mainly pinyon,
juniper, and grass. Elevation is 4,800 to 6,400 feet. The
average annual precipitation is about 8 inches, the aver-
age annual air temperature is about 53 degrees F, and
the average frost-free period is about 150 days.

This unit is 50 percent Blackston loam, 0 to 8 percent
slopes, and 30 percent Farb sandy loam, 5 to 25 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them sepa-
rately at the scale used.

included in this unit are small areas of Avalon soils on
mesas and plateaus and Persayo soils on hills and
breaks. Included areas make up about 20 percent of the
total acreage. '

The Blackston soil is deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is yellowish brown loam about 3 inches
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thick. The subsoil -is brown loam about 9 inches thick.
The upper 18 inches of the substratum is pinkish white
very gravelly loam. The lower part to a depth of 60
inches or more is multicolored very gravelly sand.

Permeability of the Blackston soil is moderate to a
depth of 30 inches and rapid below this depth. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.
Where this soil has a cover of native vegetation, the
average annual wetting depth is about 12 inches. This
soil is slightly saline.

The Farb soil is very shallow to shallow and exces-
sively drained. It formed in residuum derived dominantly
from sandstone. Typically, the surface layer is pale
brown sandy loam about 7 inches thick. The underlying
material to a depth of 10 inches is very pale brown
loamy sand. Sandstone is at a depth of 10 inches.

Permeability of the Farb soil is moderately rapid. Avail-
able water capacity is very low. Effective rooting depth is
5 to 20 inches. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 8 to 10
inches.

This unit is used for livestock grazing and wildlife habi-
tat.

The potential plant community on the Blackston soil is
mainly Indian ricegrass, New Mexico feathergrass, fourw-
ing saltbush, and galleta. As the potential plant commu-
nity deteriorates, the proportion of preferred forage
plants decreases and the proportion of less preferred
plants increases. Among the plants that increase are big
sagebrush, broom snakeweed, Douglas rabbitbrush, and
annual forbs. Suitable grazing management systems are
those that increase the production of Indian ricegrass,
galleta, fourwing saltbush, and New Mexico feathergrass.

The potential plant community on the Farb soil is
mainly oneseed juniper, pinyon, antelope bitterbrush, and
Indian ricegrass. As the potential plant community dete-
riorates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are annual
forbs, oneseed juniper, broom snakeweed, and
threeawn. Suitable grazing management systems are
those that increase the production of Indian ricegrass,
antelope bitterbrush, galleta, and needleandthread.

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the placement of trails, salting facilities,
access roads, and fences.

This unit is suited to such range management prac-
tices as proper grazing use, deferred grazing, and
planned grazing systems. The Blackston soil is not
suited to range seeding, ponds, or range renovation be-
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cause of low precipitation and moderate depth to very
gravelly sand. The Farb soil is not suited to pipelines,
ponds, brush management, range renovation, or range
seeding because of very shallow to shallow soil depth
and low precipitation.

BR—Blancot-Fruitland association, gently sloping.
This map unit is on fans and in valleys. Slope is 0 to 8
percent. The native vegetation is mainly grass. Elevation
is 4,800 to 6,400 feet. The average annual precipitation
is about 8 inches, the average annual air temperature is
about 53 degrees F, and the average frost-free period is
about 150 days.

This unit is 45 percent Blancot loam, 0 to 5 percent
slopes, and 25 percent Fruitland sandy loam, O to 8
percent slopes. Blancot loam is on fans and in upland
valleys, and Fruitland sandy loam is on fans and valley
bottoms.

Included in this unit are small areas of Stumble and
Turley soils on fans and valley sides. Inciuded areas
make up about 30 percent of the total acreage.

The Blancot soil is deep and well drained. It formed in
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is grayish brown loam about
6 inches thick. The subsoil is brown clay loam about 9
inches thick. The substratum to a depth of 60 inches or
more is light grayish brown and grayish brown sandy clay
loam and loam.

Permeability of the Blancot soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate. Where this soil has a cover of native vegeta-
tion, the average annual wetting depth is about 15
inches.

The Fruitland soil is deep and well drained. It formed
in alluvium derived dominantly from shale and sand-
stone. Typically, the surface layer is brown sandy loam
about 8 inches thick. The underlying material to a depth
of 60 inches or more is brown and pale brown sandy
loam.

Permeability of the Fruitland soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 20
inches.

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

The potential plant community on the Fruitland soil is
mainly Indian ricegrass, blue grama, fourwing saltbush,
and giant dropseed. As the potential plant community
deteriorates, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Among the plants that increase are broom
snakeweed, big sagebrush, sand dropseed, and annual
forbs. Suitable grazing management systems are those
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that increase the production of Indian ricegrass, alkali
sacaton, giant dropseed, and blue grama.

The potential plant community on the Blancot soil is
mainly western wheatgrass, galleta, fourwing saltbush,
and Indian ricegrass. As the potential plant community
deteriorates, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Among the plants that increase are big sage-
brush, broom snakeweed, Douglas rabbitbrush, and
annual forbs. Suitable grazing management systems are
those that increase the production of galleta, Indian rice-
grass, western wheatgrass, and fourwing saltbush.

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished ‘-by the placement of trails, fences, pipe-
lines, ponds, and salting facilities.

This unit is suited to such range management prac-
tices as proper grazing use, deferred grazing, and
planned grazing systems. It is not suited to range seed-
ing because of low precipitation.

If this unit is irrigated, it is suited to windbreaks. The
main limitation is the hazard of soil blowing on the Fruit-
land soil. Among the trees that are suitable for planting
are Lombardy poplar, Russian-olive, Rocky Mountain ju-
niper, and blue spruce. Among the shrubs are multiflora
rose, autumn-olive, and New Mexico forestiera.

BT—Blancot-Notal association, gently sloping. This
map unit is on fans and in valleys. Slope is 0 to 5
percent. The native vegetation is mainly grass. Elevation
is 5,600 to 6,400 feet. The average annual precipitation
is about 8 inches, the average annual air temperature is
about 53 degrees F, and the average frost-free period is
about 150 days.

This unit is 55 percent Blancot loam, 0 to 5 percent
slopes, and 25 percent Notal silty clay loam, 0 to 2
percent slopes. Blancot loam is on fans and in upland
valleys, and Notal silty clay loam is on fans and valley
bottoms.

Included in this unit are small areas of Stumble, Turley,
and Fruitland soils on fans and valley sides and Uffens
soils on fans and valley bottoms. Included areas make
up about 20 percent of the total acreage.

The Blancot soil is deep and well drained. It formed in
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is pale brown loam about 2
inches thick. The subsoil is pale brown, brown, and light
brownish gray clay loam about 13 inches thick. The sub-
stratum to a depth of 60 inches or more is light grayish
brown and grayish brown sandy clay loam and clay loam.

Permeability of the Blancot soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate. Where this soil has a cover of native vegeta-

19

tion, the average annual wetting depth is about 16
inches.

The Notal soil is deep and well drained. It formed in
alluvium derived dominantly from shale and sandstone.
Typically, the surface layer is brown silty clay loam about
3 inches thick. The subsoil is grayish brown clay about
20 inches thick. The substratum to a depth of 60 inches
or more is grayish brown clay.

Permeability of the Notal soil is very slow. Available
water capacity is very high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
severe. The estimated content of exchangeable sodium
is about 15 to 50 percent. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 6 inches. This soil is slightly saline.

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

The potential plant community on the Blancot soil is
mainly western wheatgrass, galleta, Indian ricegrass, and
fourwing saltbush. As the potential plant community de-
teriorates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are big sage-
brush, Douglas rabbitbrush, broom snakeweed, and
annual forbs. Suitable grazing management systems are
those that increase the production of western wheat-
grass, galleta, blue grama, and fourwing saltbush.

The potential plant community on the Notal soil is
mainly alkali sacaton, galleta, black greasewood, and
western wheatgrass. As the potential plant community
deteriorates, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Among the plants that increase are black
greasewood, big sagebrush, Douglas rabbitbrush, and
annual forbs. Suitable grazing management systems on
the Notal soil are those that increase the production of
alkali sacaton, western wheatgrass, galleta, and fourwing
saltbush.

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the use of trails, access roads, salting,
and pipelines.

This unit is suited to such range management prac-
tices as deferred grazing, planned grazing systems, and
proper grazing use. The Notal soil is not suited to ponds
or other earthen structures or to range seeding because
of the high content of sodium and low rainfall.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of soil blowing and the
very slow permeability of the Notal soil. Among the trees
that are suitable for planting are Lombardy poplar, Rocky
Mountain juniper, Russian-olive, and blue spruce. Among
the shrubs are multiflora rose, autumn-olive, and New
Mexico forestiera.
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BU—Buckle silt loam, gently sloping. This deep,
well drained soil is on fans and valley bottoms. It formed
in alluvium derived dominantly from sandstone and
shale. Slope is 0 to 5 percent. The native vegetation is
mainly grass. Elevation is 6,400 to 7,200 feet. The aver-
age annual precipitation is about 12 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free period is about 135 days.

Typically, the surface layer is brown silt loam about 2
inches thick. The subsoil is brown silt loam and brown
clay loam about 42 inches thick. The substratum to a
depth of 66 inches or more is pale brown and light
brownish gray silty clay loam.

Included in this unit are small areas of Blancot soils on
fans and in upland valleys and Penistaja soils on mesas
and plateaus. Included areas make up about 5 percent
of the total acreage.

Permeability of this Buckle soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is moderate. Where this soil has a cover of native vege-
tation, the average annual wetting depth is about 15
inches.

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

The potential plant community is mainly western
wheatgrass, blue grama, galleta, and Indian ricegrass. As
the potential plant community deteriorates, the propor-
tion of preferred forage plants decreases and the propor-
tion of less preferred plants increases. Among the plants
that increase are big sagebrush, broom snakeweed, rab-
bitbrush, and annual forbs.

Suitable grazing management systems are those that
increase the production of western wheatgrass, blue
grama, and galleta and that vary the period of use from
year to year. Use of such systems helps to produce a
balanced plant community that provides a variety of de-
sirable forage plants throughout the year. Proper distribu-
tion of livestock grazing generally can be accomplished
by the placement of ponds, pipelines, fences, and salting
facilities.

This unit is suited to such range management prac-
tices as deferred grazing, range seeding, brush manage-
ment, and planned grazing systems.

This unit is moderately well suited to recreational de-
velopment. The main limitations are slope, dustiness,
and moderately slow permeability.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are moderately slow permeability and
the hazard of soil blowing. Among the trees suitable for
planting are Lombardy poplar, Rocky Mountain juniper,
and Russian-olive. Among the shrubs are multiflora rose,
autumn-olive, and New Mexico forestiera.

"Da—Doak loam, 0 to 1 percent slopes. This deep,
well drained soil is on mesas, plateaus, and terraces. It
formed in alluvium derived dominantly from sandstone
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and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 5,600 to 6,400 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is reddish brown and light
brown silty clay loam and clay loam about 35 inches
thick. The substratum to a depth of 60 inches or more is
light brown clay loam.

included in this unit are small areas of Avalon, Shi-
prock, and Shiprock Variant soils on mesas and plateaus
throughout the unit. Included areas make up about 5
percent of the total acreage.

Permeability of this Doak soil is moderately slow.
Available water capacity is very high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 17 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
small grain, corn, and fruit. Some areas are used for
livestock grazing, urban development, and wildlife habi-
tat.

If this unit is used for irrigated crops, the main limita-
tion is the hazard of soil blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. The method used gener-
ally is governed by the crop. Water should be applied in
amounts sufficient to wet the root zone but in amounts
small enough to minimize the leaching of plant nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

The potential plant community is mainly blue grama,
western wheatgrass, Indian ricegrass, and needleandth-
read. As the potential plant community deteriorates, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Among the
plants that increase are broom snakeweed, big sage-
brush, rabbitbrush, and annual forbs.

Suitable grazing management systems are those -that
increase the production of blue grama, western wheat-
grass, needleandthread, and Indian ricegrass and that
vary the period of use from year to year. Use of such
systems helps to produce a balanced plant community
that provides a variety of desirable forage plants
throughout the year. Proper distribution of livestock graz-
ing generally can be accomplished by the placement of
ponds, pipelines, fences, and salting facilities.

This unit is suited to such range management prac-
tices are deferred grazing, planned grazing systems, and
proper grazing use. It is not suited to range seeding
because of low precipitation.
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This unit is suited to urban development. The main

limitations for buildings and roads are moderate shrink-

swell potential and low soil strength.

Roads should be designed to offset the limited ability
of the soil to support traffic. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from buildings help to prevent
structural damage resulting from shrinking and swelling
and low soil strength.

The main limitation for septic tank absorption fields is
moderately slow permeability. This limitation can be
overcome by increasing the size of the absorption field.

Db—Doak loam, 1 to 3 percent slopes. This deep,
well drained soil is on mesas, plateaus, and terraces. It
formed in alluvium derived dominantly from sandstone
and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 5,600 to 6,400 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

Typically, the surface layer is brown loam about 4
inches thick. The subsoil is reddish brown and light
brown clay loam about 29 inches thick. The substratum
to a depth of 60 inches or more is light brown clay loam.

Included in this unit are small areas of Avalon, Shi-
prock, and Shiprock Variant soils on mesas and plateaus
throughout the unit. Included areas make up about 10
percent of the total acreage.

Permeability of this Doak soil is moderately slow.
Available water capacity is very high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 12 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
livestock grazing, urban development, recreation, and
wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are slope and the hazard of erosion.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. The method used gener-
ally is governed by the crop. If furrow or corrugation
irrigation systems are used, runs should be on the con-
tour or across the slope. Water should be applied in
amounts small enough to minimize the leaching of plant
nutrients.

Crop residue left on or near the surface helps to con-
serve moisture, maintain tilth, and control erosion. Pro-
duction of crops can be maintained or increased by the
use of fertilizer. Most crops, except legumes, respond to
application of nitrogen. Legumes respond to phosphate.

The potential plant community is mainly blue grama,
western wheatgrass, Indian ricegrass, and needleandth-
read. As the potential plant community deteriorates, the
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proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Among the
plants that increase are broom snakeweed, big sage-
brush, rabbitbrush, and annual forbs.

Suitable grazing management systems are those that
increase the production of blue grama, western wheat-
grass, needleandthread, and Indian ricegreass and that
vary the period of use from year to year. Use of such
systems helps to produce a balanced plant community
that provides a variety of desirable forage plants
throughout the year. Proper distribution of livestock graz-
ing generally can be accomplished by the placement of
ponds, pipelines, fences, and salting facilities.

This unit is suited to such range management prac-
tices as deferred grazing, planned grazing systems, and
proper grazing use. It is not suited to range seeding
because of low precipitation.

This unit is suited to urban development. The main
limitations for buildings and roads are moderate shrink-
swell potential and low soil strength.

Roads should be designed to offset the limited ability
of the soil in this unit to support traffic. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage resulting from shrink-
ing and swelling and low soil strength.

The main limitation for septic tank absorption fields is
moderately slow permeability. This limitation can be
overcome by increasing the size of the absorption field.

This unit is moderately well suited to recreational de-

“velopment. The main limitation is dustiness.

Dc—Doak loam, 3 to 5 percent slopes. This deep,
well drained soil is on mesas, plateaus, and terraces. It
formed in alluvium derived dominantly from sandstone
and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 5,600 to 6,400 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

Typically, the surface layer is brown loam about 3
inches thick. The subsoil to a depth of 60 inches or more
is reddish brown and light brown clay loam.

Included in this unit are small areas of Avalon, Shi-
prock, and Shiprock Variant soils on mesas and plateaus
throughout the unit. Also included is a soil that is similar
to this Doak soil but is moderately deep. Included areas
make up about 20 percent of the total acreage.

Permeability of this Doak soil is moderately siow.
Available water capacity is very high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 10 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
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livestock grazing, urban development, and wildlife habi-
tat.

If this unit is used for irrigated crops, the main limita-
tions are slope and the hazard of erosion.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. The method
used generally is governed by the crop. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Crop residue left on or near the surface helps to con-
serve moisture, maintain tilth, and control erosion. Pro-
duction of crops can be maintained or increased by the
use of fertilizer. Most crops, except legumes, respond to
application of nitrogen. Legumes respond to phosphate.

The potential plant community is mainly blue grama,
western wheatgrass, Indian ricegrass, and needleandth-
read. As the potential plant community deteriorates, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Among the
plants that increase are broom snakeweed, big sage-
brush, rabbitbrush, and annual forbs.

Suitable grazing management systems are those that
increase the production of blue grama, western wheat-
grass, needleandthread, and Indian ricegrass and that
vary the period of use from year to year. Use of such
systems helps to produce a balanced plant community
that provides a variety of desirable forage plants
throughout the year. Proper distribution of livestock graz-
ing generally can be accomplished by the placement of
ponds, pipelines, fences, and salting facilities.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing because of low precipitation.

This unit is suited to urban development. The main
limitations for buildings and roads are moderate shrink-
swell potential and low soil strength.

Roads should be designed to offset the limited ability
of the soil in this unit to support traffic. If buildings are
constructed on the soil, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage resulting from shrink-
ing and swelling and low soil strength.

The main limitation for septic tank absorption fields is
moderately slow permeability. This limitation can be
overcome by increasing the size of the absorption field.

Dd—Doak clay loam, 0 to 2 percent slopes. This
deep, well drained soil is on mesas, plateaus, and ter-
races. It formed in alluvium derived dominantly from
sandstone and shale. The vegetation in areas not culti-
vated is mainly grass. Elevation is 5,600 to 6,400 feet.
The average annual precipitation is about 8 inches, the
average annual air temperature is about 53 degrees F,
and the average frost-free period is about 150 days.

Typically, the surface layer is brown clay loam about 5
inches thick. The subsoil is brown and light brown clay

SOIL .SURVEY

loam and silty clay loam about 22 inches thick. The
substratum to a depth of 60 inches or more is light
brown clay loam.

Included in this unit are small areas of Avalon, Shi-
prock, and Shiprock Variant soils on mesas and pla-
teaus. Included areas make up about 15 percent of the
total acreage.

Permeability of this Doak soil is moderately slow.
Available water capacity is very high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 11 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
livestock grazing, urban development, and wildlife habi-
tat.

If this unit is used for irrigated crops, the main limita-
tions are slope and the hazard of soil blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. The method used gener-
ally is governed by the crop. If furrow or corrugation
irrigation systems are used, runs should be on the con-
tour or across the slope. Water should be applied in
amounts sufficient to wet the root zone but in amounts
small enough to minimize the leaching of plant nutrients.

Crop residue left on or near the surface helps to con-
serve moisture, maintain tilth, and control erosion. Pro-
duction of crops can be maintained or increased by the
use of fertilizer. Most crops, except legumes, respond to
application of nitrogen. Legumes respond to phosphate.

The potential plant community is mainly alkali sacaton,
blue grama, western wheatgrass, and fourwing saltbush.
As the potential plant community deteriorates, the pro-
portion of preferred forage plants decreases and the
proportion of less preferred plants increases. Among the
plants that increase are broom snakeweed, big sage-
brush, threeawn, and annual forbs.

Suitable grazing management systems are those that
increase the production of alkali sacaton, western wheat-
grass, fourwing saltbush, and blue grama and that vary
the period of use from year to year. Use of such systems’
helps to produce a balanced plant community that pro-
vides a variety of desirable forage plants throughout the
year. Proper distribution of livestock grazing generally
can be accomplished by the placement of ponds,
fences, pipelines, and salting facilities.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing because of low precipitation.

This unit is suited to urban development. The main
limitations for buildings and roads are moderate shrink-
swell potential and low soil strength.

Roads should be designed to offset the limited ability
of the soil in this unit to support traffic. If buildings are
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constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage resulting from shrink-
ing and swelling and low soil strength.

The main limitation for septic tank absorption fields is
moderately slow permeability. This limitation can be
overcome by increasing the size of the absorption field.

DN—Doak-Avalon association, gently sloping. This
map unit is on mesas, plateaus, and terraces. Slope is 0
to 5 percent. The native vegetation is mainly grass. Ele-
vation is 5,600 to 6,400 feet. The average annual pre-
cipitation is about 8 inches, the average annual air tem-
perature is about 53 degrees F, and the average frost-
free period is about 150 days.

This unit is 50 percent Doak loam, 0 to 3 percent
slopes, and 35 percent Avalon loam, 3 to 5 percent
slopes.

Included in this unit are small areas of Mayqueen,
Sheppard, Shiprock, and Shiprock Variant soils on
mesas and plateaus throughout the unit. Included areas
make up about 15 percent of the total acreage.

The Doak soil is deep and well drained. It formed in
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is brown loam about 5 inches
thick. The subsoil is brown and light brown silty clay
loam and clay loam about 38 inches thick. The substra-
tum to a depth of 69 inches or more is light yellowish
brown clay loam.

Permeability of the Doak soil is moderately slow. Avail-
able water capacity is very high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
moderate. Where this soil has a cover of native vegeta-
tion, the average annual wetting depth is about 16
inches.

The Avalon soil is deep and well drained. it formed in
alluvial and eolian material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown loam about 4 inches thick. The subsoil is brown
loam about 10 inches thick. The upper 22 inches of the
substratum is pinkish white loam. The lower part to a
depth of 60 inches or more is light yellowish brown loam.

Permeability of the Avalon soil is moderate. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 18 inches.
This soil is slightly saline.

This unit is used for livestock grazing and wildlife habi-
tat.

The potential plant community on the Doak soil is
mainly blue grama, western wheatgrass, Indian rice-
greass, and needleandthread. As the potential plant
community deteriorates, the proportion of preferred
forage plants decreases and the proportion of less pre-
ferred plants increases. Among the plants that increase
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are broom snakeweed, big sagebrush, rabbitbrush, and
annual forbs.

The potential plant community on the Avalon soil is
mainly Indian ricegreass, winterfat, galleta, and blue
grama. As the potential plant community deteriorates,
the proportion of preferred- forage plants decreases and
the proportion of less preferred plants increases. Among
the plants that increase are Mormon-tea, broom
snakeweed, threeawn, and annual grasses.

Suitable grazing management systems on this unit are
those that increase the production of blue grama, west-
ern wheatgrass, Indian ricegrass, and needleandthread.
Grazing management systems should vary the period of
use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the placement of ponds, pipelines,
fences, and salting facilities.

This unit is suited to such range management prac-
tices as proper grazing use, planned grazing systems,
and deferred grazing. It is not suited to range seeding
because of low precipitation.

DS—Doak-Sheppard-Shiprock association, rolling.
This map unit is on mesas, plateaus, and terraces. Slope
is 0 to 15 percent. The native vegetation is mainly grass.
Elevation is 5,600 to 6,400 feet. The average annual
precipitation is about 8 inches, the average annual air
temperature is about 53 degrees F, and the frost-free
period is about 150 days.

This unit is 40 percent Doak loam, 0 to 5 percent
slopes; 30 percent Sheppard loamy fine sand, 0 to 15
percent slopes; and 20 percent Shiprock fine sandy
loam, O to 5 percent slopes.

Included in this unit are small areas of Avalon and
Mayqueen soils on mesas and plateaus; Monierco soils
on knolls, mesas, and plateaus; and Uffens soils on fans,
valley bottoms, mesas, and plateaus. Included areas
make up about 10 percent of the total acreage.

The Doak soil is deep and well drained. It formed in°
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is brown loam about 3 inches
thick. The subsoil is reddish brown and light brown silty
clay loam and clay loam about 38 inches thick. The
substratum to a depth of 60 inches or more is light
brown clay loam.

Permeability of the Doak soil is moderately slow. Avail-
able water capacity is very high. Effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is moderate. Where this soil has a cover of native vege-
tation, the average annual wetting depth is about 15
inches.

The Sheppard soil is deep and somewhat excessively
drained. It formed in eolian material derived from mixed
sources. Typically, the surface layer is light yellowish
brown loamy fine sand about 3 inches thick. The under-
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lying material to a depth of 60 inches or more is yellow-
ish brown and light yellowish brown loamy fine sand and
fine sand.

Permeability of the Sheppard soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 30 inches.

The Shiprock soil is deep and well drained. It formed
in alluvial and eolian material derived dominantly from
sandstone. Typically, the surface layer is brown fine
sandy loam about 3 inches thick. The subsoil is brown
fine sandy loam about 9 inches thick. The substratum to
a depth of 60 inches or more is light brown and very
pale brown fine sandy loam and sandy loam.

Permeability of the Shiprock soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 13
inches.

This unit is used for livestock grazing and wildlife habi-
tat.

The potential plant community on the Doak soil is
mainly blue grama, western wheatgrass, Indian ricegrass,
and needleandthread. As the potential plant community
deteriorates, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Among the plants that increase are broom
snakeweed, rabbitbrush, big sagebrush, and annual
forbs. Suitable grazing management systems are those
that increase the production of blue grama, western
wheatgrass, Indian ricegrass, and needleandthread.

The potential plant community on the Sheppard soil is
mainly Indian ricegrass, giant dropseed, alkali sacaton,
and needleandthread. As the potential plant community
deteriorates, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Among the plants that increase are Mormon-
tea, sand sagebrush, big sagebrush, and annual forbs.
Suitable grazing management systems are those that
increase the production of Indian ricegrass, giant drop-
seed, alkali sacaton, and fourwing saltbush.

The potential plant community on the Shiprock soil is
mainly Indian ricegrass, blue grama, giant dropseed, and
fourwing saltbush. As the potential plant community de-
teriorates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are big sage-
brush, broom snakeweed, rabbitbrush, and annual forbs.
Suitable grazing management systems are those that
increase the production of Indian ricegrass, giant drop-
seed, blue grama, and fourwing saltbush.

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
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variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the placement of pipelines, fences, and
salting facilities.

Soil blowing can be controlled and damage to seed-
lings reduced by maintaining residue on the surface of
the soil.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing because of low precipitation.

Du—Doak-Uffens complex, 0 to 3 percent slopes.
This map unit is on mesas and plateaus. The native
vegetation is mainly grass. Elevation is 5,600 to 6,400
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

This unit is 40 percent Doak very fine sandy loam and
35 percent Uffens fine sandy loam. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Shiprock soils
on mesas and plateaus; Monierco soils on knolls, mesas,
and plateaus; Muff soils on mesas, in upland valleys, on
fans, and in swales; and Huerfano soils on mesas and in
upland valleys. Included areas make up about 25 per-
cent of the total acreage.

The Doak soil is deep and well drained. It formed in
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is brown very fine sandy loam
about 5 inches thick. The subsoil is yellowish red sandy
clay loam about 14 inches thick. The substratum to a
depth of 60 inches or more is reddish brown loam.

Permeability of the Doak soil is moderately slow. Avail-
able water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is severe.
The estimated content of exchangeable sodium is about
15 to 25 percent. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 19
inches.

The Uffens soil is deep and well drained. It formed in
alluvium derived dominantly from shale. Typically, the
surface layer is pale brown fine sandy loam about 5
inches thick. The subsurface layer is light brown very
fine sandy loam about 1 inch thick. The subsoil is red-
dish brown clay loam about 12 inches thick. The substra-
tum to a depth of 60 inches or more is light gray and
pale yellow sandy clay loam.

Permeability of the Uffens soil is moderately slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
severe. The estimated content of exchangeable sodium
is about 15 to 25 percent. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 12 inches. This soil is strongly saline.
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This unit is used for livestock grazing, windbreaks, and
wildlife habitat.

The potential plant community on the Doak soil is
mainly blue grama, galleta, Indian ricegrass, and need-
leandthread. As the potential plant community deterio-
rates, thé proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are broom
snakeweed, rubber rabbitbrush, big sagebrush, and
annual forbs. Suitable grazing management systems are
those that increase the production of blue grama, need-
leandthread, western wheatgrass, and Indian ricegrass.

The potential plant community on the Uffens soil is
mainly alkali sacaton, galleta, black greasewood, and
fourwing saltbush. As the potential plant community de-
teriorates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are black
greasewood, shadscale, broom snakeweed, and annual
forbs. Suitable grazing management systems are those
that increase the production of fourwing saltbush, alkali
sacaton, western wheatgrass, and galleta.

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the use of fences, trails, herding, and
water developments.

This unit is suited to such range management prac-
tices as planned grazing systems, proper grazing use,
and deferred grazing. It is not suited to range seeding
because of low precipitation. The Uffens soil has limited
suitability for ponds or other earthen structures because
of the high content of sodium.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of soil blowing and mod-
erately slow permeability. Among the trees that are suit-
able for planting are Lombardy poplar, Rocky Mountain
juniper, Russian-olive, and blue spruce. Among the
shrubs are multiflora rose, autumn-olive, and New
Mexico forestiera.

Dw—Doak-Uffens complex, 3 to 8 percent slopes.
This map unit is on mesas and plateaus. The native
vegetation is mainly grass. Elevation is 5,600 to 6,400
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

This unit is 40 percent Doak very fine sandy loam, 3 to
5 percent slopes, and 35 percent Uffens fine sandy
loam, 3 to 8 percent slopes. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Shiprock soils
on mesas and plateaus; Monierco soils on knolls, mesas,
and plateaus; Muff soils on mesas, in upland valleys, on
fans, and in swales; and Huerfano soils on mesas and in
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upland valleys. Included areas make up about 25 per-
cent of the total acreage.

The Doak soil is deep and well drained. It formed in
alluvium derived dominantly from sandstone and shale.
Typically, the surface layer is brown very fine sandy loam
about 3 inches thick. The subsoil is yellowish red clay
loam about 12 inches thick. The substratum to a depth
of 60 inches or more is reddish brown loam.

Permeability of the Doak soil is moderately slow. Avail-
able water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is severe.
The estimated content of exchangeable sodium is about
15 to 25 percent. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 15
inches.

The Uffens soil is deep and well drained. It formed in
alluvium derived dominantly from shale. Typically, the
surface layer is pale brown fine sandy loam about 4
inches thick. The subsoil is reddish brown clay loam and
sandy clay loam about 18 inches thick. The substratum
to a depth of 60 inches or more is pale yellow sandy
clay loam.

Permeability of the Uffens soil is moderately slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
severe. The estimated content of exchangeable sodium
is about 25 to 75 percent. Where this soil has a cover of
native vegetation, the average annual wetting depth is
about 14 inches. This soil is strongly saline.

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

The potential plant community on the Doak soil is
mainly blue grama, galleta, Indian ricegrass, and need-
leandthread. As the potential plant community deterio-
rates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are broom
snakeweed, rabbitbrush, big sagebrush, and annual
forbs. Suitable grazing management systems are those
that increase the production of blue grama, western
wheatgrass, Indian ricegrass, and needleandthread.

The potential plant community on the Uffens soil is
mainly alkali sacaton, galleta, black greasewood, and
fourwing saltbush. As the potential plant community de-
teriorates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants that increase are black
greasewood, shadscale, broom snakeweed, and annual
forbs. Suitable grazing management systems are those
that increase the production of alkali sacaton, fourwing
saltbush, western wheatgrass, and galleta.

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
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accomplished by the placement of fences, trails, and
water developments and by herding.

This unit is suited to such range management prac-
tices as deferred grazing, planned grazing systems, and
proper grazing use. It is not suited to range seeding
because of low precipitation. The Uffens soil has limited
suitability for ponds or other earthen structures because
of the high content of sodium.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of soil blowing and mod-
erately slow permeability. Among the trees that are suit-
able for planting are Lombardy poplar, Rocky Mountain
juniper, Russian-olive, and blue spruce. Among the
shrubs are multiflora rose, autumn-olive, and New
Mexico forestiera.

DZ—Dune land. This map unit is on mesas and pla-
teaus and in major drainageways. It consists of deep,
excessively drained active sand dunes. Slope is 5 to 25
percent. Elevation is 4,800 to 6,400 feet. The average
annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

This unit is used for wildlife habitat.

FA—Farb-Persayo-Rock outcrop complex, moder-
ately steep. This map unit is on hills and breaks. Slope
is 3 to 30 percent. The native vegetation is mainly
pinyon, juniper, and grass. Elevation is 5,200 to 6,400
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

This unit is 40 percent Farb fine sandy loam, 3 to 30
percent slopes; 30 percent Persayo clay loam, 3 to 30
percent slopes; and 20 percent Rock outcrop, 10 to 30
percent slopes. The components of this unit are so intri-
cately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Stumble soils
on valley sides and fans and Doak soils on mesas and
plateaus. Included areas make up about 10 percent of
the total acreage.

The Farb soil is very shallow to shallow and exces-
sively drained. It formed in residuum derived dominantly
from sandstone. Typically, the surface layer is pale
brown fine sandy loam about 7 inches thick. The under-
lying material to a depth of 10 inches is light yellowish
brown sandy clay loam. Sandstone is at a depth of 10
inches.

Permeability of the Farb soil is moderately rapid. Avail-
able water capacity is very low. Effective rooting depth is
5 to 20 inches. Runoff is rapid, and the hazard of water
erosion is severe. The hazard of soil blowing is severe.
Where this soil has a cover of native vegetation, the
average annual wetting depth is about 8 to 12 inches.

The Persayo soil is shallow and well drained. It formed
in residuum derived dominantly from shale. Typically, the
surface layer is light brownish gray clay loam about 2
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inches thick. The substratum to a depth of 15 inches is
light brownish gray silty clay loam. Shale is at a depth of
15 inches.

Permeability of the Persayo soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is
high. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 13 to 17
inches. This soil is slightly saline.

Rock outcrop is barren sandstone on benches, ridges,
and breaks.

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

The potential plant community on the Farb and Per-
sayo soils is mainly oneseed juniper, pinyon, antelope
bitterbrush, and Indian ricegrass. As the potential plant
community deteriorates, the proportion of preferred
forage plants decreases and the proportion of less pre-
ferred plants increases. Among the plants that increase
are oneseed juniper, big sagebrush, broom snakeweed,
and annual forbs.

Suitable grazing management systems are those that
increase the production of antelope bitterbrush, Indian
ricegrass, and mountainmahogany and that vary the
period of use from year to year. Use of such systems
helps to produce a balanced plant community that pro-
vides a variety of desirable forage plants throughout the
year. Proper distribution of livestock grazing generally
can be accomplished by the placement of access roads,
trails, and fences and by herding.

This unit is suited to such range mangement practices
as deferred grazing, proper grazing use, and planned
grazing systems. It is not suited to brush management,
range seeding, or construction of pipelines because of
low precipitation and very shallow and shallow soil
depth. .

This unit produces stands of juniper and pinyon. The
Farb soil is poorly suited to the production of these
species. It can produce about 5 cords of wood per acre
in a stand of trees that averages 5 inches in diameter
measured at a height of 1 foot. The Persayo soil also is
poorly suited to the production of these species. It can
produce about 9 cords of wood per acre in a stand of
trees that averages 5 inches in diameter measured at a
height of 1 foot.

Deterioration of the stands of pinyon and juniper on
this unit can be prevented if these trees are managed for
a combination of uses, including wood production.

FP—Fluvaquents, ponded. These deep, very poorly
drained soils are on flood plains. They formed in alluvium
derived from mixed sources. Slope is 0 to 1 percent. The
native vegetation is mainly salt-tolerant grasses, cattails,
and sedges. Elevation is 4,800 to 6,000 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.
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Typically, the surface is covered with a mat of decom-
posing organic matter about 4 inches thick. The surface
layer is grayish brown loam about 4 inches thick. The
upper 26 inches of the underlying material is light brown-
ish gray loam. The lower part to a depth of 60 inches is
multicolored stratified sand, loamy sand, and gravel.

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

This unit is used for wildlife habitat.

Fr—Fruitland sandy loam, 0 to 2 percent slopes.
This deep, well drained soil is on fans and in valleys. It
formed in alluvium derived dominantly from sandstone
and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 4,800 to 6,000 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

Typically, the surface layer is brown sandy loam about
7 inches thick. The underlying material to a depth of 60
inches or more is pale brown and light yellowish brown
sandy loam.

included in this unit are small areas of Stumble soils
on the sides of valleys and Fruitland sandy clay loam
throughout the unit. Included areas make up about 5
percent of the total acreage.

Permeability of this Fruitland soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 20
inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
urban development, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tion is the hazard of soil blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Tillage should be kept to a minimum. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content. Production of crops can be maintained
or increased by the use of fertilizer. Most crops, except
legumes, respond to application of nitrogen. Legumes
respond to phosphate.
~ This unit is well suited to urban development. It has

few limitations. Seepage is a limitation for sewage
lagoon areas.
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If this unit is irrigated, it is suited to windbreaks. The
main limitation is the hazard of soil blowing. Among the
trees that are suitable for planting are Lombardy poplar,
Russian-olive, and blue spruce. Among the shrubs are
multiflora rose, autumn-olive, and New Mexico forestiera.

Fs—Fruitland sandy loam, 2 to 5 percent slopes.
This deep, well drained soil is on fans and in valleys. It
formed in alluvium derived dominantly from sandstone
and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 4,800 to 6,400 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days. .

Typically, the surface layer is brown sandy loam about
6 inches thick. The underlying material to a depth of 60
inches or more is pale brown sandy loam.

Included in this unit are small areas of Stumble soils
on the sides of valleys and Fruitland sandy clay loam
throughout the unit. Included areas make up about 5
percent of the total acreage.

Permeability of this Fruitland soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 20
inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
urban development, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are the hazard of soil blowing and slope.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this soil. Sprinkler irrigation is the
most suitable method of applying water. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Tillage should be kept to a minimum. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, and helps to maintain soil tilth and organic
matter content. Production of crops can be maintained
or increased by the use of fertilizer. Most crops, except
legumes, respond to application of nitrogen. Legumes
respond to phosphate.

This unit is well suited to urban development. It has
few limitations. Seepage is a limitation for sewage
lagoon areas.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of soil blowing and slope.
Among the trees that are suitable for planting are Lom-
bardy poplar, Russian-olive, Rocky Mountain juniper, and
blue spruce. Among the shrubs are multiflora rose,
autumn-olive, and New Mexico forestiera.

Ft—Fruitland sandy loam, wet, 0 to 2 percent
slopes. This deep, somewhat poorly drained soil is on
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fans and in valleys. It formed in alluvium derived domi-
nantly from sandstone and shale. The vegetation in
areas not cultivated is mainly grass. Elevation is 4,800 to
6,000 feet. The average annual precipitation is about 8
inches, the average annual air temperature is about 53
degrees F, and the average frost-free period is about
150 days.

Typically, the surface layer is brown sandy loam about
6 inches thick. The underlying material to a depth of 60
inches or more is pale brown sandy loam.

Included in this unit are small areas of Beebe Variant
soils on fans, flood plains, and low terraces and Fruitland
sandy clay loam throughout the unit. Included areas
make up about 10 percent of the total acreage.

Permeability of this Fruitland soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is severe. A seasonal high water table is at a
depth of 24 to 60 inches during the irrigation season.
Where this soil has a cover of native vegetation, the
average annual wetting depth is about 20 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn and small grain. Some areas are used for urban
development, windbreaks, and wildlife habitat.

if this unit is used for irrigated crops, the main limita-
tion is wetness. The selection of crops that can be
grown is limited by the seasonal high water table. The
water table can be lowered by installing an adequate
drainage system.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. The method
used generally is governed by the crop. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

This unit is poorly suited to urban development. The
main limitation is wetness. Wetness can be reduced by
installing drain tile around footings.

If this unit is irrigated, it is suited to windbreaks. The
main limitation is wetness. The selection of trees and
shrubs is limited to those varieties that can tolerate the
seasonal high water table.

Fu—Fruitiand loam, 1 to 3 percent slopes. This
deep, well drained soil is on fans and in valleys. It
formed in alluvium derived dominantly from sandstone
and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 4,800 to 6,000 feet. The aver-
age annual precipitation is about 8 inches, the average
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annual air temperature is about 53 degrees F, and the
frost-free period is about 150 days.

Typically, the surface layer is brown loam about 8
inches thick. The underlying material to a depth of 60
inches or more is brown and pale brown sandy loam.

Included in this unit are small areas of Turley soils on
fans and in valleys throughout the unit. Included areas
make up about 5 percent of the total acreage.

Permeability of this Fruitiand soil is moderately rapid.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
moderate. Where this soil has a cover of native vegeta-
tion, the average annual wetting depth is about 12
inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
urban development, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tion is the hazard of soil blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. The method
used generally is governed by the crop. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

This unit is well suited to urban development. It has
few limitations. Seepage is a limitation for sewage
lagoon areas.

If this unit is irrigated, it is suited to windbreaks. It has
few limitations. Among the trees that are suitable for
planting are Lombardy poplar, Russian-olive, Rocky
Mountain juniper, and blue spruce. Among the shrubs
are muitiflora rose, autumn-olive, and New Mexico fores-
tiera.

Fw—Fruitland loam, 5 to 8 percent slopes. This
deep, well drained soil is on fans and in valleys. It
formed in alluvium derived dominantly from sandstone
and shale. The vegetation in areas not cultivated is
mainly grass. Elevation is 4,800 to 6,000 feet. The aver-
age annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

Typically, the surface layer is light brownish gray loam
about 3 inches thick. The underlying material to a depth
of 60 inches or more is light olive brown, light brownish
gray, and light gray sandy loam.

Included in this unit are small areas of Fruitland sandy
loam, 0 to 2 percent slopes, throughout the unit. Includ-
ed areas make up about 25 percent of the total acreage.
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Permeability of this soil is moderately rapid. Available
water capacity is moderate. Effective rooting depth is 60
inche« or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate. Where this soil has a cover of native vegeta-
tion, the average annual wetting depth is about 12
inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Some areas are used for
urban development, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are slope and the hazard of erosion.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. The method
used generally is governed by the crop. Water should be
applied in amounts sufficient to wet the root zone but in
amounts small enough to minimize the leaching of plant
nutrients.

Tillage should be kept to a minimurn. Maintaining crop
residue on or near the surface reduces runoff, reduces
soil blowing, helps to control erosion, and helps to main-
tain soil tilth and organic matter content. Production of
crops can be maintained or increased by the use of
fertilizer. Most crops, except legumes, respond to appli-
cation of nitrogen. Legumes respond to phosphate.

This unit is well suited to urban development. It has
few limitations. Seepage is a limitation for sewage
lagoon areas.

If this unit is irrigated, it is suited to windbreaks.
Among the trees that are suitable for planting are Lom-
bardy poplar, Russian-olive, Rocky Mountain juniper, and
blue spruce. Among the shrubs are multiflora rose,
autumn-olive, and New Mexico forestiera.

FX—Fruitland-Persayo-Sheppard complex, hilly.
This map unit is on hills, mesas, plateaus, fans, and
breaks (fig. 3). Slope is 5 to 30 percent. The native
vegetation is mainly grass and some pinyon and juniper.
Elevation is 4,800 to 6,400 feet. The average annual
precipitation is about 8 inches, the average annual air
temperature is about 53 degrees F, and the average
frost-free period is about 150 days.

This unit is 40 percent Fruitland sandy loam, 30 per-
cent Persayo clay loam, and 25 percent Sheppard loamy
fine sand. The components of this unit are so intricately
intermingled that it was not practical to map them sepa-
rately at the scale used.

Included in this unit are small areas of Farb soils on
hills and breaks and rock outcrop on ridges and hills
throughout the unit. Included areas make up about 5
percent of the total acreage.

The Fruitland soil is deep and well drained. It formed
in alluvium derived dominantly from sandstone and
shale. Typically, the surface layer is brown sandy loam
about 4 inches thick. The underlying material to a depth
of 60 inches or more is brown fine sandy loam.

Permeability of the Fruitland soil is moderately rapid.
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Figure 3.—Area of Fruitland-Persayo-Sheppard complex, hilly, in
foreground and Badland-Rock outcrop-Persayo complex, extremely
steep, in background.

Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 24
inches.

The Persayo soil is shallow and well drained. It formed
in residuum derived dominantly from shale. Typically, the
surface layer is light brownish gray clay loam about 2
inches thick. The substratum, to a depth of 18 inches, is
light yellowish brown clay loam. Shale is at a depth of 18
inches.

Permeability of the Persayo soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 12 inches.
This soil is slightly saline.
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The Sheppard soil is deep and somewhat excessively
drained. It formed in eolian material derived from mixed
sources. Typically, the surface layer is light yellowish
brown loamy fine sand about 4 inches thick. The under-
lying material to a depth of 60 inches or more is light
yellowish brown loamy fine sand and fine sand.

Permeability of the Sheppard soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is very
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 24 inches.

This unit is used for livestock grazing, woodland, wind-
breaks, and wildlife habitat.

The potential plant community on the Fruitland soil is
mainly Indian ricegreas, blue grama, fourwing saltbush,
and giant dropseed. The potential plant community on
the Sheppard soil is mainly Indian ricegrass, giant drop-
seed, alkali sacaton, and sand sagebrush. As the poten-
tial plant community on these soils deteriorates, the pro-
portion of preferred forage plants decreases and the
proportion of less preferred plants increases. Among the
plants that increase are broom snakeweed, Mormon-tea,
threeawn, and annual forbs. Suitable grazing manage-
ment systems on the Fruitland and Sheppard soils are
those that increase the production of Indian ricegrass,
giant dropseed, fourwing saltbush, and blue grama.

The potential plant community on the Persayo soil is
mainly oneseed juniper, pinyon, antelope bitterbrush, and
blue grama. As the potential plant community deterio-
rates, the proportion of preferred forage plants de-
creases and the proportion of less preferred plants in-
creases. Among the plants’ that increase are broom
snakeweed, big sagebrush, oneseed juniper, and annual
forbs. Suitable grazing management systems are those
that increase the production of antelope bitterbrush and
blue grama. .

Grazing management systems should vary the period
of use from year to year. Use of such systems helps to
produce a balanced plant community that provides a
variety of desirable forage plants throughout the year.
Proper distribution of livestock grazing generally can be
accomplished by the use of herding, salting, fencing, and
water developments.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. The Persayo soil is not suited
to range seeding, brush management, or earthen struc-
tures because of low precipitation and shallow soil
depth. The Sheppard soil is not suited to range seeding
because of low precipitation and the hazard of soil blow-
ing.

The Persayo soil produces stands of oneseed juniper
and pinyon. This soil is suited to the production of these
species. It can produce about 8 cords of wood per acre
in a stand of trees that averages 5 inches in diameter
measured at a height of 1 foot. Deterioration of the
stands of pinyon and oneseed juniper on this soil can be
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prevented by managing the trees for a combination of
uses, including wood production.

if this unit is irrigated, it is suited to windbreaks. The
main limitation is the hazard of soil blowing. Among the
trees that are suitable for planting are Lombardy poplar,
Rocky Mountain juniper, Russian-olive, and blue spruce.
Among the shrubs are multiflora rose, autumn-olive, and
New Mexico forestiera.

Fy—Fruitland-Slickspots complex, 0 to 3 percent
slopes. This map unit is on fans and in valleys. The
vegetation in areas not cultivated is mainly grass. Eleva-
tion is 4,800 to 6,000 feet. The average annual precipita-
tion is about 8 inches, the average annual air tempera-
ture is about 53 degrees F, and the average frost-free
period is about 150 days.

This unit is 75 percent Fruitland sandy loam, 0 to 3
percent slopes and 20 percent Slickspots. The compo-
nents of this unit are so intricately intermingled that it
was not practical to map them separately at the scale
used.

Included in this unit are small areas of Stumble soils
on fans throughout the unit. Included areas make up
about 5 percent of the total acreage.

The Fruitland soil is deep and well drained. It formed
in alluvium derived dominantly from sandstone and
shale. Typically, the surface layer is brown sandy loam
about 9 inches thick. The underlying material to a depth
of 60 inches or more is pale brown and light yellowish
brown sandy loam.

Permeability of the Fruitland soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is severe. Where this soil has a cover of native
vegetation, the average annual wetting depth is about 24
inches.

Slickspots are strongly alkali-affected The estimat-
ed content of exchangeable sodium is 15 to 50 percent.
The surface layer is easily puddled and crusted. The
underlying material is dense and is slowly permeable.
Slickspots are circular areas 4 to 10 feet in diameter.
They support little or no vegetation.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and irrigated pasture. Among the other
crops are corn and small grain. Some areas are used for
urban development, windbreaks, and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are the hazard of soil blowing and the areas of
Slickspots.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. The method used gener-
ally is governed by the crop. If furrow or corrugation
irrigation systems are used, runs should be on the con-
tour or across the slope. Water should be applied in
amounts sufficient to wet the root zone but in amounts
small enough to minimize the leaching of plant nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
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soil tith and organic matter content. Application of
gypsum or sulfur can reduce the content of sodium and
increase the permeability of Slickspots. Production of
crops can be maintained or increased by the use of
fertilizer. Most crops, except legumes, respond to appli-
cation of nitrogen. Legumes respond to phosphate.

The Fruitland soil is well suited to urban development.
It has few limitations. Seepage is a limitation for sewage
lagoon areas.

Slickspots are poorly suited to urban development.
The main limitations are the high content of sodium and
slow permeability.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of soil blowing and the
areas of Slickspots. Among the trees that are suitable for
planting are Lombardy poplar, Russian-olive, Rocky
Mountain juniper, and blue spruce. Among the shrubs
are multiflora rose, autumn-olive, and New Mexico fores-
tiera.

Ga—Garland loam. This deep, well drained soil is on
terraces and sides of valleys. It formed in alluvium de-
rived from mixed sources. Slope is 0 to 3 percent. The
vegetation in areas not cultivated is mainly grass. Eleva-
tion is 4,800 to 6,000 feet. The average annual precipita-
tion is about 8 inches, the average annual air tempera-
ture is about 53 degrees F, and the average frost-free
period is about 150 days.

Typically, the surface layer is brown loam about 4
inches thick. The subsoil is brown clay loam about 20
inches thick. The substratum to a depth of 60 inches or
more is light brownish gray very gravelly loamy sand and
multicolored very gravelly sand.

Included in this unit are small areas of Doak soils on
terraces. Included areas make up about 5 percent of the
total acreage.

Permeability of this Garland soil is moderate to a
depth of 24 inches and rapid below this depth. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.
Where this soil has a cover of native vegetation, the
average annual wetting depth is about 15 inches.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops are
corn, small grain, and fruit. Some areas are used for
urban development and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tion is the hazard of soil blowing.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. The method used gener-
ally is governed by the crop. If furrow or corrugation
irrigation systems are used, runs should be on the con-
tour or across the slope. Water should be applied in
amounts sufficient to wet the root zone but in amounts
small enough to minimize leaching of plant nutrients.

Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
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soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

This unit is suited to urban development. The main
limitations for buildings and roads are moderate shrink-
swell potential and low soil strength.

Roads should be designed to offset the limited ability
of the soil in this unit to support traffic. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage resulting from shrink-
ing and swelling.

The main limitation for sewage lagoon areas and
trench type sanitary landfills is seepage.

Gr—Green River fine sandy loam. This deep, some-
what poorly drained soil is on flood plains and low river
terraces. It formed in alluvium derived from mixed
sources. Slope is 0 to 1 percent. The vegetation in areas
not cultivated is mainly grass. Elevation is 4,800 to 6,000
feet. The average annual precipitation is about 8 inches,
the average annual air temperature is about 53 degrees
F, and the average frost-free period is about 150 days.

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

Included in this unit are small areas of Werlog soils
and saline spots on flood plains and low river terraces.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Green River soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate. A seasonal high water table is at a
depth of 24 to 60 inches during the irrigation season.
This soil is subject to frequent, brief periods of flooding
from March through September. Where this soil has a
cover of native vegetation, the average annual wetting
depth is about 16 inches. This soil is slightly saline.

Most areas of this unit are used for irrigated crops,
mainly alfalfa and pasture. Among the other crops is
small grain. Some areas are used for urban development
and wildlife habitat.

If this unit is used for irrigated crops, the main limita-
tions are the hazard of flooding, wetness, and excess
salt. The selection of crops that can be grown is limited
by the seasonal high water table and by the salinity and
alkalinity of the soil. The water table can be lowered by
installing an adequate drainage system. The risk of
flooding can be reduced by the use of levees, dikes, and
diversions.

Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. The method used gener-
ally is governed by the crop. Water should be applied in
amounts sufficient to wet the root zone but in amounts
small enough to minimize the leaching of plant nutrients.
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Maintaining crop residue on or near the surface re-
duces runoff, reduces soil blowing, and helps to maintain
soil tilth and organic matter content. Production of crops
can be maintained or increased by the use of fertilizer.
Most crops, except legumes, respond to application of
nitrogen. Legumes respond to phosphate.

This unit is poorly suited to urban development. The
main limitations are the hazard of flooding, wetness, and
seepage. Flooding can be controlled only by the use of
major flood control structures.

If this unit is irrigated, it is suited to windbreaks. The
main limitations are the hazard of flooding, wetness, and
excess salt. The selection of trees and shrubs is limited
to those varieties that can tolerate the seasonal high
water table.

GY—Gypsiorthids-Badland-Stumble complex, mod-
erately steep. This map unit is on hills, knolls, and
breaks and in valleys. Slope is 5 to 30 percent. The
native vegetation is mainly grass and some pinyon and
juniper. Elevation is 4,800 to 6,000 feet. The average
annual precipitation is about 8 inches, the average
annual air temperature is about 53 degrees F, and the
average frost-free period is about 150 days.

This unit is 35 percent Gypsiorthids, 5 to 30 percent
slopes; 35 percent Badland, 5 to 30 percent slopes; and
15 percent Stumble loamy sand, 5 to 8 percent slopes.
The components of this unit are so intricately intermin-
gled that it was not practical to map them separately at
the scale used.

Included in this unit are small areas of Farb and Per-
sayo soils on hills and breaks throughout the unit. Includ-
ed areas make up about 15 percent of the total acreage.

Gypsiorthids are very shallow to deep and well drained
to excessively drained. They formed in material derived
dominantly from gypsum. No single profile is typical of
Gypsiorthids, but one commonly observed in the survey
area has a surface layer of pale yellow sandy loam
about 4 inches thick. The substratum to a depth of 16
inches is light gray sandy loam. Gypsum is at a depth of
16 inches.

Permeability of the Gypsiorthids is slow to rapid. Avail-
able water capacity is very low to high. Effective rooting
depth is 6 to 60 inches. Runoff is slow to medium, and
the hazard of water erosion is slight to moderate. The
hazard of soil blowing is severe. Where these soils have
a cover of native vegetation, the average annual wetting
depth is 6 to 15 inches. .

Badland consists of nonstony, barren shale uplands
that are dissected by deep, intermittent drainageways
and gullies.

The Stumble soil is deep and somewhat excessively
drained. It formed in alluvium derived dominantly from
sandstone and shale. Typically, the surface layer is yel-
lowish brown loamy sand about 8 inches thick. The un-
derlying material to a depth of 60 inches or more is light
yellowish brown and pale brown loamy sand and sand.

Permeability of the Stumble soil is rapid. Available
water capacity is low. Effective rooting depth is 60
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inches or more. Runoff is very slow, and the hazard of
water erosion is slight. The hazard of soil blowing is very
severe. Where this soil has a cover of native vegetation,
the average annual wetting depth is about 24 inches.

This unit is used for livestock grazing and wildlife habi-
tat. .

The potential plant community on the Stumble soil is
mainly Indian ricegrass, giant dropseed, alkali sacaton,
and bottlebrush squirreltail. As the potential plant com-
munity deteriorates, the proportion of preferred forage
plants decreases and the proportion of less preferred
plants increases. Among the plants that increase are
Mormon-tea, broom snakeweed, sandhill muhly, and
sand sagebrush.

Suitable grazing management systems are those that
increase the production of giant dropseed, alkali saca-
ton, Indian ricegrass, and needleandthread and that vary
the period of use from year to year. Use of such systems
helps to produce a balanced plant community that pro-
vides a variety of desirable forage plants throughout the
year. Proper distribution of livestock grazing generally
can be accomplished by the placement of fences, pipe-
lines, and wells and by herding.

This unit is suited to such range management prac-
tices as deferred grazing, proper grazing use, and
planned grazing systems. It is not suited to range seed-
ing or brush management because of low precipitation
and the hazard of soil blowing.

HA—Haplargids-Blackston-Torriorthents compiex,
very steep. This map unit is on terraces, mes