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How To Use This Soil Survey

General Soil Map

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

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

Detailed Soil Maps

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

To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soil
maps. Note the number of
the map sheet, and turn to
that sheet.

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map
unit is described.
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.
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The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



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.

Major fieldwork for this soil survey was completed in 1987. Soil names and
descriptions were approved in 1988. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1987. This survey was
made cooperatively by the Soil Conservation Service and the University of
Nebraska, Conservation and Survey Division. It is part of the technical
assistance furnished to the North Platte Natural Resources District.

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

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: A typical landscape in an area of the Tassel-Busher-Rock outcrop assoclatlon.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Banner County, Nebraska. 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, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal, and pollution control can use
the survey to help them understand, protect, and enhance the environment.

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

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

Ronald E. Moreland
State Conservationist
Soil Conservation Service
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BannEr CounTy is in western Nebraska (fig. 1). It is
bordered on the west by Laramie and Goshen Counties,
Wyoming, on the east by Morrill County, Nebraska, on
the north by Scotts Bluff County, Nebraska, and on the
south by Kimball County, Nebraska. The total area of
the county is 478,208 acres, or about 747 square miles.
The county is rectangular in shape. It is about 35 miles
from east to west and about 21 miles from north to
south. Harrisburg, the county seat, is the only town in
the county.

In 1980, the population of the county was 1,018.
Nearly all of the residents are engaged in agriculture or
agriculturally related occupations. Oil production also is
important to the economy of the county (fig. 2). Winter
wheat is the main dryland crop. Corn, wheat, and alfalfa
are the main irrigated crops. About 50 percent of the
land supports native grasses and is used for grazing or
hayland.

This soil survey updates the survey of Banner County
published in 1921 (5). It gives additional information and
has larger maps, which show the soiis in greater detail.

General Nature of the County

This section provides general information about
Banner County. It describes history and development;
climate; physiography, relief, and drainage; geology and
ground water; and trends in agriculture.

History and Development

Locally discovered artifacts indicate that several
Indian nations were the first inhabitants of Banner

Lincoln

Figure 1.—Location of Banner County in Nebraska.

County. In about 1830, the first Europeans arrived in
the area. They were fur trappers.

In 1867, the completion of the Union Pacific Railroad
at Sidney, Nebraska, brought many settlers to the
county. Pumpkin Creek, which is in a large stream
valley, attracted many ranchers and homesteaders to
the area. Initially, large open-range ranches dominated
the area, but the herd laws of 1870 and 1887 forced the
big cattle companies to move to new range in Wyoming.
The first homestead settiement was in 1884. The
boundaries of Banner County were established in 1888,
when the Cheyenne County Territory was divided into
smaller areas (3).

The first oil-producing well in the county was drilled
in 1851 near Harrisburg. From 1955 through 1963,
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Figure 2.—An oil well in an area of Tripp very fine sandy loam, 1 to 3 percent slopes.

nearly 50 percent of the economy was based on oil
production. In 1981, more than 200 oil wells provided
nearly 17 percent of the income in the county.

Good transportation facilities, including commercial
air services, are available in nearby Scottsbluff.
Commercial truck service is available from Scottsbluff to
Harrisburg.

The county has two major highways. Nebraska State
Highway 71 provides a north-south route through the
center of the county. It connects to Nebraska State
Highway 88 in the eastern part of the county. It is
connected to Harrisburg by a state spur. Roads that are
rural mail routes and school bus routes typically have a
gravel surface. Few roads have been developed in the
upland breaks and the Wildcat Ridge area.

Climate

Banner County is usually warm in summer with
frequent hot days. In winter, periods of very cold
weather are caused by arctic air moving in from the
north or northeast. Cold periods alternate with milder
periods that occur often when westerly winds are
warmed as they move downslope. Most of the
precipitation in the county is rain that falls during the

warmer part of the year. The rainfall is normally
heaviest in late spring and early summer. Winter
snowfalls are frequent, but the snow cover usually
disappears during the mild periods. During some years,
a heavy blizzard with high winds and drifting snow
strikes the area and snow remains on the ground for
many weeks. During some summers, hailstorms cause
severe damage to crops in the area.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Harrisburg,
Nebraska, in the period 1951 to 1981. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.

In winter, the average temperature is 27 degrees F
and the average daily minimum temperature is 13
degrees. The lowest temperature on record, which
occurred at Harrisburg on January 19, 1963, is -35
degrees. In summer, the average temperature is 68
degrees and the average daily maximum temperature is
83 degrees. The highest recorded temperature, which
occurred at Harrisburg on July 30, 1980, is 102
degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
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degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is about 14 inches. Of
this, nearly 11 inches, or about 80 percent, usually falls
in April through September. The growing season for
most crops falls within this period. In 2 years out of 10,
the rainfall in April through September is less than 5
inches. The heaviest 1-day rainfall during the period of
record was 2.77 inches at Harrisburg on July 29, 1957.
Thunderstorms occur on about 44 days each year.

The average seasonal snowfall is about 47 inches.
The greatest snow depth at any one time during the
period of record was 18 inches. On the average, 40
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 45 percent. Humidity is higher at night, and the
average at dawn is about 75 percent. The sun shines
70 percent of the time possible in summer and 60
percent in winter.

Physiography, Relief, and Drainage

Banner County is in the High Plains region of the
Great Plains physiographic province. The Laramie
Range of the Rocky Mountains is within about 70 miles
of the western boundary of the county (6). The
Cheyenne Tableland is a high plain remnant of the
Laramie Range. It slopes eastward to central Nebraska
and covers the southern third of Banner County. Much
of this tableland is mantled with loess. A 200- to 400-
foot-high escarpment overlooking the Pumpkin Creek
valley is the northern boundary of the remnant. The
elevation of the Cheyenne Tableland along the
Nebraska-Wyoming State line is about 5,340 feet. The
elevation drops to about 3,840 feet in the extreme
northeast corner of the county in an area adjacent to
the North Platte River.

The narrow, steep-sided Wildcat Ridge forms the
northern side of Pumpkin Creek valley. In some areas it
is 700 to 750 feet higher than Pumpkin Creek or 100 to
200 feet lower than the tableland to the south of the
valley. The Wildcat Ridge is a highly eroded remnant of
the High Plains. It parallels Pumpkin Creek from
southwestern Scotts Bluff County to western Morrill
County.

Pumpkin Creek is in a broad valley that was probably
originally formed by Horse Creek, a large, ancient,
meandering stream. Currently, Horse Creek drains a

very large area of southeastern Wyoming and empties
into the North Platte River in western Scotts Bluff
County. The lowland area of the Pumpkin Creek valley
is an eastern extension of the Goshen Hole lowland
area in eastern Wyoming. The southern side of this
broad valley has several levels and series of dissected
terraces.

Nearly all of Banner County is drained by Pumpkin
Creek and Lawrence Fork and their tributaries. Most of
the Cheyenne Tableland in the southern part of the
county is drained by Rocky Hollow, a tributary of
Lawrence Fork. The terrain is very rugged near the
eastern county line where the Rocky Hollow drainage
enters the Lawrence Fork drainage.

The volume of water in Pumpkin Creek and its
tributaries is dependent on the seepage of ground water
from nearby rock sediments that yield water and on
surface runoff that occurs after storms.

A small area in the southern part of the county is
drained by tributaries of Lodgepole Creek that flow to
the southeast. Lodgepole Creek is located in Kimball
County.

Geology and Ground Water

Wells in Banner County provide water for livestock,
for domestic use, and, in places, for irrigation. The
ground water, however, is not uniformly distributed
throughout the county. Pierre Shale of Cretaceous age
underlies the county. It consists of black and bluish gray
shale that does not yield water to wells.

The oldest recognized Cenozoic rocks in Banner
County are the Chadron Formation and the Brule
Formation of the White River Group of Oligocene age.
The Chadron Formation, the oldest Cenozoic unit in
Banner County, consists of clay, silt, siltstone, and
sand. This formation is mostly fine textured, but it
contains locally thick deposits of coarse textured
sediments capable of yielding water to wells. This water
is under pressure, and when a well is drilled, the water
level rises. The Brule Formation overlies the Chadron
Formation. it is composed of calcareous siltstone, large
amounts of volcanic ash, and small amounts of fine
sand. The Brule Formation is exposed in many places
on the floor of Pumpkin Creek valley (fig. 3). It also is
exposed on the lower part of the side slopes of Wildcat
Ridge, the lower part of the north escarpment of the
Cheyenne Tableland, and the lower slopes of the
dissected area in the southeastern part of the county.
The Brule Formation is a important local source of
ground water. In parts of Pumpkin Creek valley, the
Brule Formation yields water along intersecting
fractures. Most productive wells in the Brule Formation
are located in low areas that receive drainage from a



Figure 3.—An exposure of Brule siltstone showing the
characteristic blocky structure.

large area. Yields from wells in this unit, however,
generally decrease rapidly because water stored in the
fractures is soon depleted.

The Arikaree Group of Miocene age (fig. 4), which is
the next youngest unit after the Brule Formation, is
exposed in the county. It crops out on Wildcat Ridge
along parts of the north-facing escarpment of the
Cheyenne Tableland and also on the slopes of the
dissected area in the southeastern part of the county
(4).

The Arikaree Group is composed of gravel, very fine
to fine sandstone and some medium grained sandstone,
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silt, siltstone, and volcanic ash. The sandstone beds are
so fine textured that they are only slowly permeable to
moderately permeable. Irrigation wells for small
acreages can be located in areas where the thickness
of the saturated zone of the Arikaree Group is 100 feet
or more.

The Ogallala Group of Miocene age is the youngest
stratigraphic unit of the Tertiary period. It is composed
of gravelly sand, sand, sandstone, silt, siltstone,
limestone, diatomite, and volcanic ash. Much of the
Ogallala Group in the county has been eroded. The
Ogallala Group is likely to include a significant thickness
of saturated material only in areas where it is in a deep
valley cut into the pre-Ogallala Formation.

Unconsolidated deposits of Quaternary age occur in
many places in the county. They consist of stream
alluvium, colluvium, and windblown material. They
absorb precipitation readily and transmit water to the
underlying Brule Formation and, in a few places, supply
water to wells.

The primary chemical compounds of water are
sodium bicarbonate in the Chadron Formation and older
units, calcium-sodium bicarbonate in the Brule
Formation, and calcium bicarbonate in the younger
units. The pH of the water ranges from mildly alkaline to
very strongly alkaline (7.4 to 9.2).

Trends in Agriculture

Banner County was once a short grass prairie and
open range. Rangeland was the most important land
use. As settlers moved west and railroads were built,
large ranches were replaced by small farms. Initially,
agricultural development was very slow because of the
inaccessibility of market places, the unfavorable climatic
conditions, and the destruction of crops by insects.

Because drought and high winds in the 1930°’s
caused widespread crop failure and severe soil losses,
the application of soil and water conservation practices
was encouraged. In 1949, the Banner County Soil
Conservation District was formed. The North Platte
Natural Resource District now assists land users in
resource conservation practices.

Winter wheat is the major crop in Banner County and
is planted on nearly 59,000 acres. Other grain crops
grown are corn, oats, barley, millet, and rye. In 1987,
more than 24,000 acres was planted to these five
crops. Dry beans, potatoes, and sunflowers are other
minor crops.

About 15 percent of the cropland in the county is
irrigated. In 1987, the county had 248 registered wells.
Development of irrigation has resulted in the lowering of
the water table in the Pumpkin Creek valley. This lower
water table is becoming a major management concern.
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Figure 4.—An exposure of pipy concretions in the Monroe-Harrison Formation of the Arikaree Group.

In 1987, the livestock in the county consisted of operated under intensive management and
about 29,700 cattle, 11,000 sheep, and 1,700 hogs. computerized technology has become a more

The current trend in agriculture indicates that family specialized business operation.
farms will become larger in size but be fewer in number. Many old homesteads and the surrounding trees and
Technological improvements in equipment, more brush have been cleared away in order to increase the
efficient irrigation systems, and extensive use of size of cultivated fields and the acreage in production.
pesticides and fertilizers result in the potential for The loss of permanent cover has decreased wildlife

increased yields. The modern progressive farm populations. Soil blowing and water erosion are hazards



on the fertile soils in the county. Effective modern
conservation measures can be designed to help control
erosion and to provide habitat for wildlife.

How This Survey Was Made

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

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

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

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

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

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a given
soil will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

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

Some of the boundaries on the soil maps of Banner
County do not match those on the soil map of adjacent
counties, and some of the soil names and descriptions
do not fully agree. The differences are a result of
improvements in the classification of soils, particularly
modifications or refinements in soil series concepts.
Also, there may be differences in the intensity of
mapping or in the extent of the soils within the survey
area.
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Map Unit Composition

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

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)

inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

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






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one assaociation can occur in another
but in a different pattern.

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

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

Soil Descriptions

Nearly Level to Very Steep, Loamy Soils on Uplands

These soils are deep and shallow, are nearly level to
very steep, and are well drained and somewhat
excessively drained. Most of the soils are used for
dryland farming. A small acreage is in native grass and
used for grazing. Soil blowing and water erosion are the
principal hazards. Maintaining fertility and controlling
erosion are the main management concerns in
cultivated areas. Maintaining good range condition is
the main management concern in areas of rangeland.

1. Alliance-Keith-Sidney Association

Deep, nearly level to moderately steep, well drained,
loamy soils; on uplands

This association consists mainly of soils on upland
divides, ridgetops, and side slopes. Slopes range from
0 to 20 percent.

This association has a total area of 100,000 acres,
which is about 21 percent of the county. It is about 31
percent Alliance soils, 17 percent Keith soils, 17 percent

Sidney soils, and 35 percent minor soils (fig. 5).

Alliance soils are nearly level to strongly sloping.
They formed in loess and in the underlying calcareous
sandstone bedrock. Typically, the surface layer is
grayish brown, very friable loam about 8 inches thick.
The subsoil is about 19 inches thick. It is grayish brown
and brown, friable clay loam in the upper part; brown,
very friable loam in the next part; and pale brown,
calcareous loam in the lower part. The underlying
material extends to a depth of 44 inches. It is very pale
brown, calcareous loam. White, calcareous sandstone
bedrock is at a depth of 44 inches.

Keith soils are nearly level to gently sloping. They
formed in loess. Typically, the surface layer is grayish
brown, very friable loam about 6 inches thick. The
subsurface layer also is grayish brown, very friable
loam. It is about 3 inches thick. The subsoil is about 20
inches thick. it is brown, friable silty clay loam in the
upper part; pale brown, friable loam in the next part;
and very pale brown, very friable, calcareous loam in
the lower part. The underlying material to a depth of 60
inches or more is very pale brown, calcareous very fine
sandy loam.

Sidney soils are gently sloping to moderately steep.
They formed in loamy, calcareous material and the
underlying calcareous sandstone bedrock. Typically, the
surface layer is grayish brown, very friable, calcareous
loam about 7 inches thick. The subsoil is about 19
inches thick. It is brown, very friable, calcareous very
fine sandy loam in the upper part and light brownish
gray, very friable, calcareous silt ioam in the lower part.
The underlying material extends to a depth of 48
inches. It is very pale brown, calcareous very fine sandy
loam. White, calcareous sandstone bedrock is at a
depth of 48 inches.

Of minor extent in this association are Altvan,
Canyon, Duroc, Eckley, and Rosebud soils. Altvan,
Canyon, Eckley, and Rosebud soils are in landscape
positions similar to those of the major soils. Altvan and
Eckley soils are moderately deep or shallow over
gravelly coarse sand or very gravelly sand. Canyon and
Rosebud soils are shallow or moderately deep over
sandstone bedrock. Duroc seils have a surface soil that
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Figure 5.—Typlcal pattern of sofls and parent material in the Alliance-Keith-Sidney association.

is thicker than that of the major soils. They are in
upland swales.

The major soils in this association are used mainly
as cropland. The main crop is winter wheat. The soils
are mainly dry-farmed because a sufficient supply of
water generally is not available for irrigation.

Water erosion and soil blowing are the main hazards.

A system of conservation tillage that leaves crop
residue on the surface and cover crops help to control
water erosion and soil blowing and conserve soil
moisture. Conserving soil moisture, increasing the
content of organic matter, and maintaining tilth and
fertility are management concerns.

2. Satanta-Alliance-Canyon Association

Deep and shallow, nearly level to moderately steep, well
drained, loamy soils; on uplands

This association consists of soils on ridgetops and
side slopes in the uplands. Slopes range from 0 to 20
percent.

This association has a total area of 41,600 acres,
which is about 9 percent of the county. It is about 33
percent Satanta soils, 11 percent Alliance soils, 11
percent Canyon soils, and 45 percent minor soils.

Satanta soils are very gently sloping and gently
sloping. They formed in loamy eolian material on broad
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divides and side slopes. Typically, the surface layer is
grayish brown, very friable fine sandy loam about 5
inches thick. The subsoil is about 20 inches thick. It is
brown, firm sandy clay loam in the upper part; pale
brown, firm sandy clay loam in the next part; and pale
brown, calcareous loam in the lower part. The
underlying material extends to a depth of 60 inches or
more. It is very pale brown, calcareous fine sandy loam
in the upper part and pale brown, calcareous loamy fine
sand in the lower part.

Alliance soils are nearly level to strongly sloping.
They formed in loess and in the underlying calcareous
sandstone bedrock. They are on broad divides and side
slopes in the uplands. Typically, the surface layer is
grayish brown, very friable loam about 8 inches thick.
The subsoil is about 19 inches thick. It is grayish brown
and brown, friable clay loam in the upper part; brown,
very friable loam in the next part; and pale brown,
calcareous loam in the lower part. The underlying
material extends to a depth of 44 inches. It is very pale
brown, calcareous loam. White, calcareous sandstone
bedrock is at a depth of 44 inches.

Canyon soils are gently sloping to moderately steep.
They formed in loamy material weathered from
calcareous sandstone bedrock. They are on the upper
side slopes and ridgetops in the uplands. Typically, the
surface layer is grayish brown, very friable, calcareous
loam about 6 inches thick. The underlying material
extends to a depth of 14 inches. It is pale brown, very
friable, calcareous loam. White, calcareous sandstone
bedrock is at a depth of 14 inches.

Of minor extent in this association are Altvan,
Creighton, Duroc, Keith, and Sidney soils. Altvan soils
are moderately deep over gravelly coarse sand. They
are on ridgetops and the upper side slopes. Creighton
and Sidney soils have less clay than the Alliance and
Satanta soils. They are in landscape positions similar to
those of the Alliance and Satanta soils. Duroc soils
have a surface soil that is thicker than that of the major
soils. They are in upland swales. Keith soils formed in
loess. They are in landscape positions similar to those
of the major soils.

The major soils in this association are used as
cropland or range. Winter wheat is the main crop. The
soils are mainly dry-farmed because a sufficient supply
of water for irrigation generally is not available. Some
areas support native grasses and are used as range.

Soil blowing and water erosion are the main hazards
in cultivated areas. A system of conservation tillage that
leaves crop residue on the surface and cover crops
help to control soil blowing and water erosion and
conserve soil moisture. Increasing the content of
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organic matter and maintaining tilth and fertility are
management concerns.

3. Canyon-Rock Outcrop Association

Rock outcrop and shallow, moderately steep to very
steep, well drained and somewhat excessively drained,
loamy soils; on uplands

This association consists of soils on narrow upland
ridges, shoulder slopes, and side slopes that are
dissected by drainageways. Slopes range from 9 to 60
percent.

This association has a total area of 33,000 acres,
which is about 7 percent of the county. It is about 38
percent Canyon soils, 14 percent Rock outcrop, and 48
percent minor soils.

Canyon soils are moderately steep to very steep.
They formed in loamy material that is shallow over
calcareous sandstone bedrock. They are on the narrow
ridgetops, shoulders, and upper side slopes in the
uplands. Typically, the surface layer is grayish brown,
very friable, calcareous loam about 6 inches thick. The
underlying material extends to a depth of 14 inches. it
is pale brown, very friable, calcareous loam. White,
calcareous sandstone bedrock is at a depth of 14
inches.

The areas of Rock outcrop are on the dissected
upland side slopes, narrow ridgetops, and upper side
slopes. The Rock outcrop is dominantly fine grained
sandstone, but in places it is siltstone.

Of minor extent in this association are Altvan,
Bankard, Bayard, Eckley, Epping, Glenberg, and Sidney
soils. Bankard and Glenberg soils are on bottom land.
Bayard soils are on foot slopes. Altvan and Eckley soils
are moderately deep or shallow over very gravelly sand
or gravelly coarse sand. They are on dissected upland
ridgetops. Epping soils are shallow over siltstone
bedrock. They are on dissected side slopes and narrow
ridgetops. Sidney soils are deep. They are on side
slopes.

The major soils in this association are used mostly
as range. The soils generally are not suited to cultivated
crops because of the slope and the shallow root zone.
Ponderosa pine commonly grows on the steeper slopes.

Soil blowing and water erosion are hazards. A cover
of range plants is effective in controlling soil blowing
and water erosion. Proper grazing use, timely
deferment of grazing, and a planned grazing system
help to maintain or improve the range condition.

Nearly Level to Very Steep, Sandy Soils on Uplands

These soils are shallow and deep, are nearly level to
very steep, and are well drained to excessively drained.
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Figure 6.—Typlical pattern of soils and parent material in the Tassel-Busher-Rock outcrop assoclation.

Most of the soils support native grasses and are used
for grazing. A small acreage is used for cultivated
crops. Soil blowing is a hazard in cultivated areas.
Maintaining good range condition is the main
management concern in areas of rangeland.

4, Tassel-Busher-Rock Outcrop Association

Rock outcrop and shallow and deep, moderately steep to
very steep, well drained and somewhat excessively
drained, sandy soils; on uplands

This association consists mainly of soils and areas of
Rock outcrop on narrow upland ridges, shoulders, and
side slopes. Slopes range from 9 to 60 percent.

This association has a total area of 72,500 acres,
which is about 14 percent of the county. It is about 45
percent Tassel soils, 21 percent Busher soils, 17
percent Rock outcrop, and 17 percent minor soils

(fig. 6).

Tassel soils are moderately steep to very steep.
They formed in sandy and loamy material that is
shallow over sandstone bedrock. They are on narrow
ridgetops, shoulders, and dissected upper side slopes.
Typically, the surface layer is pale brown, very friable,
calcareous loamy very fine sand about 7 inches thick.
The underlying material extends to a depth of 15
inches. It is pale brown, calcareous loamy very fine
sand. White, calcareous sandstone bedrock is at a
depth of 15 inches.

Busher soils are moderately steep and steep. They
formed in sandy and loamy material weathered from
sandstone bedrock. They are mostly on the mid and
lower side slopes. Typically, the surface layer is grayish
brown, very friable loamy very fine sand about 7 inches
thick. The subsoil is light brownish gray, very friable
loamy very fine sand about 11 inches thick. The
underlying material extends to a depth of 48 inches. It
is light brownish gray loamy very fine sand in the upper
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part and light gray, calcareous loamy very fine sand in
the lower part. White, calcareous sandstone bedrock is
at a depth of 48 inches.

The areas of Rock outcrop are on the narrow
ridgetops, upper side slopes, and shoulders of
dissected uplands. The Rock outcrop is dominantly fine
grained sandstone, but in places it is siltstone.

Of minor extent in this association are the Bankard,
Bayard, Bridget, Eckley, Epping, and Otero soils.
Bankard soils are on bottom land. Bayard, Bridget, and
Otero soils are on foot slopes. Eckley soils are shallow
over very gravelly sand. They are on dissected
ridgetops. Epping soils are shallow over siltstone
bedrock. They are on dissected side slopes and narrow
ridgetops.

The major soils in this association support native
grasses and are used as range. The soils generally are
not suited to cultivated crops because of the slope and
the shallow root zone. Ponderosa pine commonly grows
on the steeper slopes.

Soil blowing and water erosion are hazards. A cover
of range plants is effective in controlling soil blowing
and water erosion. Proper grazing use, timely
deferment of grazing, and a planned grazing system
help to maintain or improve the range condition.

5. Valent Association

Deep, nearly level to steep, excessively drained, sandy
soils; on uplands

This association consists of soils on hummocky
dunes. Slopes range from 3 to 24 percent.

This association has a total area of 6,300 acres,
which is about 1 percent of the county. It is 79 percent
Valent soils and 21 percent minor soils.

Valent soils formed in sandy eolian material.
Typically, the surface layer is grayish brown, very friable
loamy fine sand about 4 inches thick. Next is a
transitional layer of light brownish gray, loose fine sand
about 6 inches thick. The underlying material extends to
a depth of 60 inches or more. It is light brownish gray
fine sand.

Of minor extent in the association are Alice, Busher,
Mitchell, Otero, Sarben, Tassel, and Vetal soils. Alice
and Sarben soils are on stream terraces. Busher and
Tassel soils have less sand than the Valent soils. They
are on uplands. Mitchell soils are on foot slopes. Otero
soils are on valley sides and alluvial fans. Vetal soils
are in swales and along drainageways.

The Valent soils support native grasses and are used
mainly as range. A few small areas of these soils are
used for irrigated crops. The soils generally are not
suited to cultivated crops because of the slope, soil
blowing, and droughtiness.
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A cover of range plants is effective in controlling soil
blowing and water erasion. Proper grazing use, timely
deferment of grazing, and a planned grazing system
help to maintain or improve the range condition.

6. Valent-Sarben Association

Deep, nearly level to steep, well drained and excessively
drained, sandy soils; on uplands

This association consists mainly of soils on
hummocks and dunes. Slopes range from 0 to 24
percent.

This association has a total area of 7,200 acres,
which is about 2 percent of the county. It is about 38
percent Valent soils, 33 percent Sarben soils, and 29
percent minor soils.

Valent soils are excessively drained. They are nearly
level to steep. They formed in sandy eolian material.
Typically; the surface layer is grayish brown, very friable
loamy fine sand about 4 inches thick. Next is a
transitional layer of light brownish gray, loose fine sand
about 6 inches thick. The underlying material extends to
a depth of 80 inches or more. It is light brownish gray,
loose fine sand.

Sarben soils are well drained. They are nearly level
to strongly sloping. They formed in loamy eolian
material. Typically, the surface layer is brown, very
friable loamy very fine sand about 7 inches thick. Next
is a transitional layer of pale brown, very friable loamy
very fine sand about 9 inches thick. The underlying
material extends to a depth of 60 inches or more. It is
very pale brown loamy very fine sand. It is calcareous
in the lower part.

Of minor extent in this association are Alice, Bayard,
Dix, Otero, and Vetal soils. Alice soils are on stream
terraces. Bayard and Otero soils are on foot slopes and
alluvial fans. Dix soils are on high stream terraces, on
breaks to stream terraces, and on foot slopes. Vetal
soils are on foot slopes and in swales.

The major soils in this association mainly support
native grasses and are used as range. In some areas
the soils are used for dryland crops or irrigated crops.
The main irrigated crops are corn; dry, edible beans;
and alfalfa. Winter wheat is the main dryland crop.

Soil blowing and water erosion are the main hazards.
A cover of range plants is effective in controlling soil
blowing and water erosion. Proper grazing use, timely
deferment of grazing or haying, and a planned grazing
system help to maintain or improve the range condition.
A system of conservation tillage that leaves crop
residue on the surface and cover crops help to control
soil blowing and water erosion and conserve soil
moisture. Increasing the content of organic matter and
maintaining tilth and fertility are management concerns.
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Nearly Level to Moderately Steep, Loamy and Sandy
Soils on Foot Slopes, Alluvial Fans, and Stream
Terraces and in Swales

These soils are deep, are nearly level to moderately
steep, and are well drained. About half the acreage is
dryland farmed. The rest is range that is used for
grazing. A small part of this acreage is irrigated. Soil
blowing and water erosion are the principal hazards.
Using irrigation water efficiently, maintaining fertility,
and controlling erosion are the main management
concerns in cultivated areas. Maintaining good range
condition is the main management concern in areas of
rangeland.

7. Bridget-Otero Association

Deep, nearly level to moderately steep, well drained,
loamy and sandy soils; on foot slopes, alluvial fans, and
Stream terraces

This association consists of soils on foot slopes and
alluvial fans in the Pumpkin Creek valley. Slopes range
from 0 to 20 percent.

This association has a total area of 16,100 acres,
which is about 3 percent of the county. It is about 37
percent Bridget soils, 30 percent Otero soils, and 33
percent minor soils.

Bridget soils formed in loamy sediments. Typically,
the surface layer is brown, very friable very fine sandy
loam about 6 inches thick. The subsurface layer is
grayish brown, very friable very fine sandy loam about 7
inches thick. Next is a transitional layer of brown, very
friable, calcareous very fine sandy loam about 5 inches
thick. The underlying material to a depth of 60 inches or
more is calcareous very fine sandy loam. It is pale
brown in the upper part and very pale brown in the
lower part.

Otero soils formed in loamy and sandy sediments.
Typically, the surface layer is brown, very friable,
calcareous loamy very fine sand about 5 inches thick.
Next is a transitional layer of pale brown, very friable,
calcareous loamy very fine sand about 7 inches thick.
The underlying material to a depth of 60 inches or more
is calcareous loamy very fine sand. It is pale brown in
the upper part and very pale brown in the lower part.

Of minor extent in this association are Bayard,
Epping, Mitchell, Sarben, Valent, and Vetal soils.
Bayard, Mitchell, and Vetal soils are on foot slopes.
Epping soils are on knolls, dissected side slopes, and
narrow ridgetops. Sarben soils are on stream terraces
and valley side slopes. Valent soils are on dunes.

The major soils in this association are used mainly
for diversified farming. Most of the cropland is irrigated,
although some is dry-farmed. The main irrigated crops
are corn; dry, edible beans; and alfalfa. Winter wheat is
the main dryland crop. Areas where water is unavailable
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for irrigation or that have a steep slope support native
grasses and are used for grazing.

Soil blowing and water erosion are hazards in
cultivated areas. A system of conservation tillage that
leaves crop residue on the surface and cover crops
help to control water erosion and soil blowing and
conserve soil moisture. Increasing the content of
organic matter and maintaining tilth and fertility are
management concerns.

8. Bayard-Bridget Association

Deep, nearly level to moderately steep, well drained,
loamy soils; on foot slopes, alluvial fans, and stream
terraces

This association consists of soils on foot slopes and
alluvial fans in the Pumpkin Creek valley. Slopes range
from 0 to 20 percent.

This association has a total area of 73,000 acres,
which is about 15 percent of the county. It is about 27
percent Bayard soils, 21 percent Bridget soils, and 52
percent minor soils.

Bayard soils formed in loamy and sandy sediments.
Typically, the surface layer is grayish brown, very friable
very fine sandy loam about 6 inches thick. The
subsurface layer also is grayish brown, very friable very
fine sandy loam. It is about 4 inches thick. Next is a
transitional layer of brown, very friable, calcareous very
fine sandy loam about 8 inches thick. The underlying
material to a depth of 60 inches or more is calcareous
very fine sandy loam. It is light brownish gray in the
upper part and pale brown in the lower part.

Bridget soils formed in loamy sediments. Typically,
the surface layer is brown, very friable very fine sandy
loam about 6 inches thick. The subsurface layer is
grayish brown, very friable very fine sandy loam about 7
inches thick. Next is a transitional layer of brown, very
friable, calcareous very fine sandy loam about 5 inches
thick. The underlying material to a depth of 60 inches or
more is calcareous very fine sandy loam. It is pale
brown in the upper part and very pale brown in the
lower part.

Of minor extent in this association are Bankard, Dix,
Epping, Mitchell, Otero, Sarben, and Valent soils.
Bankard soils are on bottom land. Dix and Epping soils
are on knolls, dissected side slopes, and narrow
ridgetops. Mitchell and Otero soils have a surface soil
that is thinner than that of the major soils. They are in
landscape positions similar to those of the major soils.
Sarben soils are on stream terraces and valley side
slopes. Valent sails are on dunes.

The major soils in this association are used as
cropland or range. Most cultivated areas are irrigated,
although some areas are dry-farmed. The main irrigated
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Figure 7.—Typical pattern of solls and parent material in the Otero-Bayard-Sarben association.

crops are corn; dry, edible beans; and alfalfa. Winter
wheat is the main dryland crop. A few areas support
introduced grasses that are used as pasture or are cut
for hay. Areas where water is unavailable for irrigation
or that have a steep slope support native grasses and
are used for grazing.

Soil blowing and water erosion are the main hazards
in cultivated areas. A system of conservation tillage that
leaves crop residue on the surface and cover crops
help to control water erosion and soil blowing and
conserve soil moisture. Increasing the content of
organic matter and maintaining tilth and fertility are
management concerns.

9. Otero-Bayard-Sarben Association

Deep, nearly level to moderately steep, well drained,
loamy and sandy soils; on foot slopes, alluvial fans, and
Stream terraces

This association consists mainly of soils on foot
slopes, alluvial fans, and stream terraces. Slopes range
from 0 to 20 percent.

This association has a total area of 47,000 acres,
which is about 10 percent of the county. It is about 25
percent Otero soils, 20 percent Bayard soils, 17 percent
Sarben soils, and 38 percent minor soils (fig. 7).

Otero soils are nearly. level to moderately steep.
They formed in loamy and sandy sediments on foot
slopes and alluvial fans. Typically, the surface layer is
brown, very friable, calcareous loamy very fine sand
about 5 inches thick. Next is a transitional layer of pale
brown, very friable, calcareous loamy very fine sand
about 7 inches thick. The underlying material to a depth
of 60 inches or more is calcareous loamy very fine
sand. It is pale brown in the upper part and very pale
brown in the lower part.

Bayard soils are nearly level to moderately steep.
They formed in loamy and sandy sediments on foot
slopes. Typically, the surface layer is grayish brown,
very friable very fine sandy loam about 6 inches thick.
The subsurface layer also is grayish brown, very friable
very fine sandy loam. It is about 4 inches thick. Next is
a transitional layer of brown, very friable, calcareous
very fine sandy loam about 8 inches thick. The
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underlying material to a depth of 60 inches or more is
calcareous very fine sandy loam. lt is light brownish
gray in the upper part and pale brown in the lower part.

Sarben soils are nearly level to strongly sloping.
They formed in loamy eolian material on stream
terraces. Typically, the surface layer is brown, very
friable loamy very fine sand about 7 inches thick. Next
is a transitional layer of pale brown, very friable loamy
very fine sand about 9 inches thick. The underlying
material extends to a depth of 60 inches or more. It is
very pale brown foamy very fine sand. It is caicareous
in the lower part.

Of minor extent in this association are Bankard,
Bridget, Dix, Epping, Mitchell, and Valent soils and
areas of rock outcrop. Bankard soils formed in alluvium
on bottom land. Bridget and Mitchell soils have less
sand than the major soils. They are in landscape
positions similar to those of the major soils. Dix and
Epping soils are on knolls, dissected side slopes, and
narrow ridgetops. Valent soils are on dunes.

. The major soils in this association are used mainly
as cropland. The areas not used as cropland support
native grasses and are used for grazing. Most of the
cropland is irrigated, although some areas are dry-
farmed. The main irrigated crops are corn; dry, edible
beans; and alfalfa. Winter wheat is the main dryland
crop. A few areas support introduced grasses that are
used as pasture or are cut for hay. Areas where water
is unavailable for irrigation or that have a steep slope
commonly support native grasses and are used as
range.

Soil blowing and water erosion are hazards in
cultivated areas. A system of conservation tillage that
leaves crop residue on the surface and cover crops
help to control water erosion and soil blowing and
conserve soil moisture. Increasing the content of
organic matter and maintaining tilth and fertility are
management concerns.

10. Tripp-Alice Association

Deep, nearly level to strongly sloping, well drained,
loamy and sandy soils; on stream terraces

This association consists of soils on stream terraces
(fig. 8). Slopes range from 0 to 9 percent.

This association has a total area of 57,500 acres,
which is about 12 percent of the county. It is about 53
percent Tripp soils, 24 percent Alice soils, and 23
percent minor soils.

Tripp soils formed in loamy alluvium and loess.
Typically, the surface layer is grayish brown, very friable
very fine sandy loam about 7 inches thick. The
subsurface layer is brown, very friable very fine sandy
loam about 5 inches thick. The subsoil is about 18
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inches thick. It is pale brown, very friable very fine
sandy loam in the upper part and light gray, very friable,
calcareous silt loam in the lower part. The underlying
material extends to a depth of 60 inches or more. It is
very pale brown, calcareous very fine sandy loam.

Alice soils formed in loamy and sandy sediments.
Typically, the surface layer is grayish brown, very friable
fine sandy loam about 7 inches thick. The subsurface
layer also is grayish brown, very friable fine sandy
loam. It is about 3 inches thick. The subsoil is about 20
inches thick. It is brown, very friable fine sandy loam in
the upper part and light gray, very friable, calcareous
fine sandy loam in the lower part. The underlying
material extends to a depth of 60 inches or more. It is
light gray, calcareous fine sandy loam.

Of minor extent in this association are Bankard,
Bayard, Dix, Glenberg, Sarben, Valent, and Vetal soils.
Bankard and Glenberg soils are on bottom land. Bayard
and Vetal soils are on foot slopes and alluvial fans. Dix
soils are on breaks to stream terraces. Sarben and
Valent soils are on dunes.

The major soils in this association are used as
cropland or range. Most cultivated areas are dry-
farmed. Winter wheat is the main dryland crop. The
main irrigated crops are corn; dry, edible beans; and
alfalfa. The rangeland supports native grasses and is
used for grazing.

Soil blowing and water erosion are hazards in
cultivated areas. A system of conservation tillage that
leaves crop residue on the surface and cover crops
help to control water erosion and soil blowing and
conserve soil moisture. Increasing the content of
organic matter and maintaining tilth and fertility are
management concerns.

11. Vetal-Bayard Association

Deep, nearly level and very gently sloping, well drained,
loamy soils; on foot slopes and in swales

This association consists of soils that formed in
loamy and sandy sediments. Slopes range from 0 to 3
percent. '

This association has a total area of 13,500 acres,
which is about 3 percent of the county. It is about 41
percent Vetal soils, 22 percent Bayard soils, and 37
percent minor soils.

Vetal soils are on foot slopes and in swales.
Typically, the surface layer is grayish brown, very friable
very fine sandy loam about 5 inches thick. The
subsurface layer also is grayish brown, very friable very
fine sandy loam. It is about 25 inches thick. Next is a
transitional layer of light brownish gray, very friable very
fine sandy loam about 10 inches thick. The underlying
material extends to a depth of 60 inches or more. It is
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Figure 8.—Typical pattern of soils and parent material in the Tripp-Alice associatlon.

light gray, calcareous very fine sandy loam.

Bayard soils are on foot slopes. Typically, the surface
layer is grayish brown, very friable very fine sandy loam
about 6 inches thick. The subsurface layer also is
grayish brown, very friable very fine sandy loam. It is
about 4 inches thick. Next is a transitional layer of
brown, very friable, calcareous very fine sandy loam
about 8 inches thick. The underlying material to a depth
of 60 inches or more is calcareous very fine sandy
loam. It is light brownish gray in the upper part and pale
brown in the lower part.

Of minor extent in this association are Valent and
Epping soils. Valent and Epping soils are in landscape
positions higher than those of the major soils. Valent
soils are on dunes. They are excessively drained.
Epping soils are on upland side slopes. They are
shallow over siltstone bedrock.

The major soils in this association are used as
cropland or range. Many of the cultivated areas are
frrigated by sprinkler systems. The main irrigated crops
are corn; dry, edible beans; and alfalfa. Wheat is the
main dryland crop.

Soil blowing and water erosion are hazards in
cultivated areas. Periods of low rainfall affect dryland
crops. A system of conservation tillage that leaves crop
residue on the surface helps to control soil blowing and
water erosion and conserves soil moisture. Using
irrigation water efficiently and maintaining fertility are
management concerns. Proper grazing use, timely
deferment of grazing or haying, and a planned grazing
system help to maintain or improve the range condition.

Nearly Level to Gently Sloping, Loamy and Sandy
Soils on Alluvial Fans, Stream Terraces, and Bottom
Land

These soils are deep, are nearly level to gently
sloping, and are somewhat excessively drained, well
drained, and somewhat poorly drained. Most of the soils
are used for grazing. A small acreage is used for
cultivated crops. Maintaining good range condition is
the main management concern in areas of rangeland.
Soil blowing, alkalinity, and flooding are the main
management concerns in areas used for cultivated
crops.
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12. Janise-Yockey, Alkali-Lisco Association

Deep, nearly level, somewhat poorly drained, loamy
soils; on bottom land

This association consists of soils on bottom land in
the Pumpkin Creek valley. Slopes range from O to 2
percent.

This association has a total area of 7,400 acres,
which is about 2 percent of the county. It is about 26
percent Janise soils, 24 percent alkali Yockey soils, 15
percent Lisco sails, and 35 percent minor solils.

Janise soils formed in loamy alluvium. Typically, the
surface layer is light brownish gray, very friable,
calcareous loam about 2 inches thick. The subsoil is
light brownish gray, friable, calcareous loam about 16
inches thick. The underlying material extends to a depth
of 60 inches or more. It is mottled, light gray,
calcareous loam in the upper part and light gray,
calcareous loamy very fine sand in the lower part.

The alkali Yockey soils formed in loamy and sandy
alluvium. Typically, the surface layer is grayish brown,
very friable, calcareous loam about 6 inches thick. Next
is a transitional layer of pale brown, very friable,
calcareous very fine sandy loam about 12 inches thick.
The underlying material extends to a depth of 60 inches
or more. It is light brownish gray, calcareous loam in
the upper part and light gray, calcareous very fine
sandy loam in the lower part.

Lisco soils formed in loamy alluvium. Typically, the
surface layer is light brownish gray, very friable fine
sandy loam about 6 inches thick. The subsoil is light
brownish gray, very friable, calcareous fine sandy loam
about 5 inches thick. The underlying material to a depth
of 60 inches or more is mottled, calcareous fine sandy
loam. It is light gray in the upper part and very pale
brown in the lower part.

Of minor extent in this association are Otero, Sarben,
and Valent soils. Otero soils are on foot slopes, alluvial
fans, and stream terraces. Valent and Sarben soils are
on uplands.

The major soils in this association mainly support
native grasses and are used as range or hayland. A few
areas of these soils support introduced grasses that are
used as pasture or are cut for hay. The soils are
generally not well suited to cultivated crops because of
the alkalinity or because they have a seasonal high
water table.

A cover of range plants is effective in controlling soil
blowing. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
to maintain or improve the range condition.

13. Bankard-Bayard Association

Deep, nearly level to gently sloping, well drained and
somewhat excessively drained, sandy and loamy soils;
on alluvial fans, stream terraces, and bottom land

This association consists of soils in valleys along
drainageways. Slopes range from 0 to 6 percent.

This association has a total area of 3,108 acres,
which is about 1 percent of the county. It is about 48
percent Bankard soils, 30 percent Bayard soils, and 22
percent minor soils.

Bankard soils are somewhat excessively drained and
are nearly level and very gently sloping. They formed in
sandy alluvium on bottom land. Typically, the surface
layer is brown, loose, calcareous loamy fine sand about
8 inches thick. The underlying material to a depth of 60
inches or more is pale brown sand that has thin strata
of loam and very fine sandy loam.

Bayard soils are well drained and are nearly level to
gently sloping. They formed in loamy and sandy
sediments on alluvial fans and stream terraces.
Typically, the surface layer is grayish brown, very friable
very fine sandy loam about 6 inches thick. The
subsurface layer also is grayish brown, very friable very
fine sandy loam. It is about 4 inches thick. Next is a
transitional layer of brown, very friable, calcareous very
fine sandy loam about 8 inches thick. The underlying
material to a depth of 60 inches or more is calcareous
very fine sandy loam. it is light brownish gray in the
upper part and pale brown in the lower part.

Of minor extent in this association are Bridget,
Glenberg, Otero, and Vetal soils. Bridget sails have less
sand than the major soils. They are on foot slopes,
alluvial fans, and stream terraces. Glenberg soils have
less sand than the Bankard soils. They are in landscape
positions similar to those of the Bankard soils. Otero
and Vetal soils are in landscape positions similar to
those of the Bayard soils. Otero soils have a surface
soil that is thinner than that of the Bayard soils, and
Vetal soils have a surface soil that is thicker than that of
the Bayard soils. ,

The major soils in this association mainly support
native grasses and are used as range. A few small
areas of these soils are used for irrigated crops or.
dryland crops. Irrigation is mainly provided by sprinkler
systems. Corn, wheat, and alfalfa are the main crops.

Flooding is a hazard on the bottom land. Water
erosion and soil blowing are hazards in cultivated
areas. Proper grazing use, timely deferment of grazing
or haying, and a planned grazing system help to
maintain or improve the range condition.



Detailed Soil Map Units

19

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
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under the heading “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 and gives the principal
hazards and limitations to be considered in planning for
specific uses.

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

Soils of one series can differ in texture of the surface
layer or of the underlying 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
soil phases. Most of the areas shown on the detailed
soil maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Alliance loam, 3 to 6
percent slopes, is a phase of the Alliance series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Altvan-Eckley complex, 3 to 9 percent slopes, 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

substantially from those of the major soil or soils. Such
differences could significantly affect use and
management 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. The Rock outcrop part of the Tassel-
Rock outcrop complex, 20 to 60 percent slopes, 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.

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

Soil Descriptions

AcB—Alice fine sandy loam, 0 to 3 percent slopes.
This deep, nearly level and very gently sloping, well
drained soil formed in loamy and sandy sediments on
stream terraces. Areas range from 5 to 300 acres in
size.

Typically, the surface layer is grayish brown, v